





Engineering Geology and Seismology Review February 20, 2026
Centennial High School — School Reconstruction
CGS Application No. 03-CGS7215

Note 48 Checklist Review Comments

In the numbered paragraphs below, this review is keyed to the paragraph numbers of California
Geological Survey Note 48 (November 2022 edition), Checklist for the Review of Engineering
Geology and Seismology Reports for California Public Schools, Hospitals, and Essential
Services Buildings.

Project Location

1. Site Location Map, Street Address, County Name: Adequately addressed.

2. Plot Plan with Exploration Data and Building Footprint: Adequately addressed.

3. Site Coordinates: Adequately addressed. Latitude and Longitude provided in report:
33.9146°N, 118.2526°W

Engineering Geology/Site Characterization

Regional Geology and Regional Fault Maps: Adequately addressed.

Geologic Map of Site: Not addressed by the consultants, and therefore not reviewed.

Geologic Hazard Zones: Adequately addressed.

Subsurface Geology: Adequately addressed. The consultants report the site is underlain by

undocumented fill overlying Alluvium. The consultants note that fill extends to depths

ranging from 2 to 4 feet below ground surface(bgs). The consultants utilized information
from 16 exploratory borings drilled to a maximum depth of 517 feet and 21 cone-
penetration tests (CPTs) advanced to depths of up to 75 feet. The consultants report that
static groundwater was not encountered during their subsurface exploration, but perched
groundwater was encountered between 43 and 47 feet bgs in five borings.

Geologic Cross Sections: Adequately addressed.

Geotechnical Testing of Representative Samples: Adequately addressed.

0. Consideration of Geology in Geotechnical Engineering Recommendations: Adequately
addressed. Based on the Site Data Report submitted, the project will be utilizing shallow
foundations with tie beams bearing on a compacted soil mat with two layers of
geogrid. The consultants have provided recommendations for the proposed earthwork and
foundations selected which appear to address the geologic conditions at the site. However,
the CGS reviewers are not geotechnical engineers, and cannot review the foundation
design recommendations.

11. Conditional Geotechnical Topics: Not applicable.
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Seismology & Calculation of Earthquake Ground Motion

12. Evaluation of Historic Seismicity: Adequately addressed. The consultants provide a
summary of historical seismicity in the region.

13. Classify the Geologic Subgrade (Site Class): Adequately addressed. The consultants
classify the site soil profile as Site Class D, Stiff Soil, based on shear wave velocity
measurements from CPT soundings and a refraction microtremor (ReMi) seismic survey.

14. General Procedure Ground Motion Analysis: Adequately addressed. The consultants report
the following parameters derived from a map-based analysis:

Ss=1.783 and S1 =0.634
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15. Site-Specific Ground Motion Hazard Analysis: Adequately addressed. The consultants’
deterministic and probabilistic MCE spectra appear reasonable based on comparison with
results from the National Seismic Hazard Model (from Petersen and others, 2014). The
consultants report their site-specific seismic design parameters are: Sps = 1.393g and
Sb1 = 1.055g. Alternatively, S, values presented in Table 5-6b may be used with the
equivalent lateral force procedure, per ASCE 7, Section 21.4. The site-specific ground
motion analysis presented appears to be reasonable and in accordance with ASCE 7-16.

16. Deaggregated Seismic Source Parameters: Adequately addressed.

17. Time Histories of Earthquake Ground Motion: Not applicable.

Fault Rupture Hazard Evaluation
18. Active Faulting & Coseismic Deformation Across Site: Adequately addressed.
Liquefaction/Seismic Settlement Analysis

19. Geologic Setting for Occurrence of Liquefaction: Adequately addressed. The consultants
performed a liquefaction hazard analysis using data obtained from CPT soundings and
exploratory borings.

20. Seismic Settlement Calculations: Adequately addressed. The consultants’ liquefaction
analysis utilizes a historic high ground water depth of 10 feet below ground surface, a
ground acceleration value of 0.83 g, and a modal magnitude of 7.3. The consultants’ input
parameters appear to be reasonable. The consultants’ liquefaction analysis indicates that
the soils underlying the site would be susceptible to liquefaction during a design based
seismic event. The consultants report that based on their analysis, they anticipate up to 2.2
inches of total seismic settlement and approximately 1-inch of differential settlement
over a span of 30 feet. The data presented appear to support this conclusion.

21. Other Liquefaction Effects: Adequately addressed. The consultants report the liquefaction
analysis indicates a likelihood of surface manifestations in discrete locations due to the
existence of liquefiable layers near ground surface. The consultants also evaluated
liquefaction-induced lateral spread potential for the project site. They note the project site
and surrounding area are relatively flat lying with very moderate topography, but a concrete
lined waterway designated as “Compton Creek” is located along the eastern perimeter of
the site. The consultants modelled an open-face depth of 15 feet at a proximity of 800 feet
for the lateral spread evaluation in the liquefaction analysis. The consultants report up to
6.6 inches of lateral spread displacement would likely occur during a maximum
considered seismic event.

22. Mitigation Options for Liquefaction/Seismic Settlement: Adequately addressed. The
consultants recommend that structures for the proposed development should be designed
to mitigate the potential effects of surface manifestation and shear failure (of soils)
which could occur due to liquefaction. The consultants also report that buildings in
proximity to CPT soundings which exceed 3 inches of lateral spread displacement should
include enhanced foundation design (i.e. tie beams or mat foundation).
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Nathaniel Holt

Compton Unified School District
501 S. Santa Fe Avenue
Compton, California 90221-3814

Subject: Geotechnical and Geohazard Investigation
Proposed Whole Site Modernization
Centennial High School, Compton Unified School District
2606 N. Central Ave
Compton, California

Dear Mr. Holt,

Fenagh Engineering and Testing (Fenagh) is pleased to present the following Geotechnical and
Geohazard Investigation for the proposed development located in the Centennial High School
Campus at 2606 N. Central Avenue, Compton, California. The purpose of this investigation was to
evaluate the subsurface conditions at the site and develop geotechnical engineering conclusions
and recommendations for project design and construction as well as provide an assessment of
potential geohazards within the project site and surrounding area.

Based on site exploration and analysis, we conclude that the proposed development is feasible for
design and construction from a geotechnical engineering perspective. Due to the presence of
undocumented fill and the potential for strong ground shaking, design and construction details
related to the geotechnical engineering aspects will be needed to accommodate such effects. A
discussion of the subsurface conditions, conclusions, and recommendations for geotechnical and
geohazard-related aspects of design and construction for the planned development are presented
in the following report.

We appreciate the opportunity to be of service to you over the course of this project. If you have
any questions regarding the contents of this report, or if we could provide further assistance, please
contact the undersigned.

Sincerely,
FENAGH INC., dba FENAGH ENGINEERING & TESTING

Scott T. Prince, PE . Emil Rudolph, PE, GE
Senior Engineer Principal Engineer

ME:SP:ER:JG:TL:
cc: Nathaniel Holt, nholt@compton.k12.ca.us

9070 Center Avenue, Rancho Cucamonga, CA 921730 - (909) 587-6374
California | Seattle | Arizona | Texas | New England | New York | Miami
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Maps and Plates

Plate 1 Vicinity Map
Plate 2 Site Map
Plate 3 Exploration Map

Plate 3A Cross Section A-A’
Plate 3B Cross Section B-B’

Plate 4 Regional Geology Map

Plate 5 Local Geology Map

Plate 6 Historically Highest Groundwater
Plate 7 Local Fault Map

Plate 8 Seismic Hazard Zone Map

Plate 9 Significant Seismic Events Map
Plate 10 Flood Insurance Rate Map

Plate 11 Oil and Gas Location Map

Appendix A Exploration Data

A-1 Key to Logs

A-2 Boring Logs B-1 through B-16

A-3 CPT Soundings and Shear Wave Velocity Measurement by CPT
A-4 Shear Wave Velocity Measurement by ReMi Survey

Appendix B Laboratory Test Data

B-1 Direct Shear

B-2 Consolidation

B-3 Expansion Index

B-4 Atterberg Limits

B-5 Materials Finer than No. 200 Sieve
B-6 Dry Density and Water Content
B-7 Corrosion Testing

Appendix C Liquefaction Analysis Results

C-1 Liquefaction Settlement Analysis (B-1 through B-4, B-7, B-8, B-10, B-11, B-12)
C-2 Liquefaction Settlement and Lateral Spread Analysis (CPT-1 through CPT-21)

Appendix D Geohazards Assessment Report
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1 INTRODUCTION

1.1 GENERAL

The following Geotechnical and Geohazard Report is presented as follows for the proposed
development located at 2606 N Central Avenue in Compton, California. The purpose of this
investigation was to explore and evaluate the subsurface conditions at the site and develop
geotechnical engineering conclusions and recommendations for project design and construction
along with providing an assessment of potential engineering, geologic and seismic hazards within
the project site and surrounding area.

1.2 PROJECT DESCRIPTION

Based on the review of the Compton Unified School District for Centennial High School proposal
and scope of services contract, we understand that Compton Unified School plans to renovate
and modernize the Centennial High School campus. The proposed development will consist of
the demolition of existing school buildings and replacement with several single-story to 2-story
classroom buildings including additional miscellaneous structures. The proposed development
also includes new athletic fields (play fields, basketball and tennis courts, a new pool) and is also
assumed to include site improvements which may consist of stormwater infiltration system,
underground utilities, landscaping, as well as miscellaneous flatwork and hardscape features. No
below grade basements are anticipated for the proposed development scope.

The project site in relation to local developments and cityscape features is shown on the attached
Vicinity Map, Plate 1. Details and features of the existing and planned development are indicated
on the attached Site and Exploration Maps, Plates 2 and 3, respectively.

The approximate footprint areas of the proposed school buildings and other miscellaneous
structures are provided as follows:

PAC Building (37,400 sq. ft.)
Administration Building (22,600 sq. ft.)
Academic Building (43,500 sq. ft.)
Dining and CTE Building (25,500 sq. ft.)
Gym Building (31,300 sq. ft.)

Innovation Center (4,000 sq. ft.)

Pool Building (2,900 sq. ft)

Field Houses (2,200 sq. ft)

Car Booth (1,000 sq. ft)

Structural loading calculations were not available at the time this report was finalized. The
following load conditions are estimated as follows for single-story and 2-story structures:

Single-Story School Buildings -
o} 2 to 3 kips per lineal foot wall loads for dead plus live load conditions
o} 150-kip column loads for dead plus live load conditions

2-Story School Buildings -

o} 3 to 6 kips per lineal foot wall loads for dead plus live load conditions
o] 300-kip column loads for dead plus live load conditions
Page 1 of 30
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2 FIELD EXPLORATIONS AND LABORATORY TESTING

21 FIELD EXPLORATION

Prior to initiating onsite field exploration, the planned boring locations were checked for
underground utilities by contacting Underground Service Alert (USA) and a private utility locator
which located underground utilities within the vicinity of the proposed excavations.

The boring exploration program consisted of advancing a total of 37 borings identified as Borings
B-1 through B-16 and CPT-1 to CPT-21 to depths ranging from approximately 10 feet to 75 feet
below the ground surface (bgs). In addition to these borings, explorations also included 30 hand-
excavated test pits to depths ranging from approximately 3 to 10 bgs.

Borings B-1 through B-16 were drilled using a truck-mounted CME-75 drill rig equipped with 8-
inch diameter hollow-stem augers with a carbide tooth and blade drill bit. CPTs were advanced
using a truck-mounted CPT (Cone Penetrometer Testing) rig. Table 2-1 below summarizes the
boring, CPT, and test pit depths and approximate locations. The boring logs indicating subsurface
geologic conditions observed during site exploration are presented in Appendix A.

Table 2-1: Exploration Depths and Locations

I : . Depth of Approximate Approximate
Building / Location Exploration ID Explongtion (ft) FI)_F;titu de' If)c.)pngitu de'
B-1 50 33.915814° -118.253221°
B-2 50 33.915973° -118.253873°
CPTA1 50 33.915990° -118.253431°
CPT-22 20 33.915503° -118.253649°
PACBLDG CPT-4 75 33.915329° -118.253444°
CPT-5 50 33.915403° -118.252907°
TP-1 10 33.915860° -118.253605°
TP-2 10 33.915669° -118.253604°
B-3 50 33.914962° -118.253629°
CPT-22 20 33.915503° -118.253649°
ADMIN BLDG CPT-3 50 33.915309° -118.253649°
CPT-6 50 33.914969° -118.253401°
TP-3 10 33.915531° -118.253947°
B-7 50 33.914296° -118.253417°
B-12 50 33.913941° -118.254201°
CPT-11 75 33.914541° -118.253323°
CPT-12 12 33.914668° -118.253616°
ACADEMIC BLDG CPT-16 75 33.913787° -118.254203°
TP-7 10 33.914404° -118.253800°
TP-8 10 33.914291° -118.253640°
TP-9 10 33.914100° -118.253629°
TP-10 10 33.913902° -118.253771°
B-4 50 33.915106° -118.252598°
B-5 20 33.915028° -118.252217°
CPT-7 50 33.914969° -118.252732°
GYM BLDG CPT-9 75 33.914498° -118.252225°
CPT-10 50 33.914528° -118.252950°
TP-17 10 33.914648° -118.252225°
TP-29 10 33.914782° -118.252229°
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B-10 50 33.913441° | -118.253144°
CPT-13° 50 33.914311° | -118.253118°
CPT-14 50 33.013896° | -118.253250°
DINING BLDG CPT-15 75 33.913389° | -118.252816°
TP-13 10 33.914007° | -118.253131°
TP-30 10 33.913716° | -118.253062°
B-6 30 33.914457° | -118.251884°
POOL BLDG CPT-8 75 33.914759° | -118.251914°
B-11 50 33.913275° | -118.253535°
INNOVATION CENTER CPT-17 50 33.913530° | -118.253869°
B-8 50 33.913677° | -118.251933°
WEST BLEACHERS CPT-18 20 33.914097° | -118.251926°
B-14 20 33.914458° | -118.250710°
EAST BLEACHERS TP-26 10 33.913346° | -118.250698°
CPT-19 50 33.914608° | -118.250690°
NORTH FIELD HOUSE TP-25 10 33.914702° | -118.250771°
B-13 20 33.913300° | -118.251759°
SOUTH FIELD HOUSE TP-27 5 33.913193° | -118.251717°
B-9 30 33.913399° | -118.252583°
CAR BOOTH TP-15 10 33.913479° | -118.252585°
B-15 30 33.915011° | -118.250514°
B-16 16 33.915224° | -118.249792°
CPT-20 50 33.915443° | -118.250920°
NE PLAY FIELD CPT-21 20 33.915949° | -118.250383°
TP-23 5 33.915046° | -118.250930°
TP-24 10 33.915794° | -118.250047°
TP-12 5 33.913141° | -118.253555°
S PARKING TP-28 5 33.912986° | -118.252328°
TP-4 5 33.915329° | -118.254216°
W PARKING TP-5 5 33.914866° | -118.254032°
E OF ADMIN BLDG TP-6 5 33.915055° | -118.253266°
SW FLATWORK TP-11 5 33.913445° | -118.254198°
SOUTH PRACTICE TP-14 5 33.914049° | -118.252584°
FIELD TP-16 5 33.914209° | -118.251983°
BASKETBALL COURTS TP-18 5 33.915322° | -118.252574°
N PARKING TP-19 5 33.915616° | -118.252670°
TP-20 5 33.915769° | -118.252243°
TENNIS COURTS TP-21 5 33.916014° | -118.251613°
N PLAYFIELD TP-22 5 33.915309° | -118.251421°

Notes:

1. Latitude and longitude were estimated from Google Maps.

2. CPT-2 was used to satisfy Note 48 requirements for both the PAC and Admin buildings.

3. CPT-13 hit early refusal due to complex underground utilities. The exploration team was unable to
reposition.

2.2 LABORATORY TEST RESULTS

Laboratory testing was performed to quantify and evaluate the geotechnical characteristics of the
soil samples obtained at the project site. The following laboratory tests were performed on
selected samples from the exploratory borings:

¢ Moisture Content (ASTM D2216)
¢ In-Place Density and Moisture (ASTM D7263)
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Particle Size Analysis and Amount of Material Finer than 75-mm (ASTM D1140 and
D6913)

Expansion Index of Soils (ASTM D4829)

Direct Shear Test of Soils under Consolidated Drained Conditions (ASTM D3080)
Consolidation Properties of Soils — Incremental Loading (ASTM D2435)

Liquid Limit, Plastic Limit, and Plasticity Index of Soils (ASTM D4318)

pH and Electrical Resistivity (ASTM G51 and ASTM G187)

Sulfate and Chloride Content (ASTM D4327)

The general results of the tests performed above, and characterization of site soils are discussed
in the Subsurface Conditions section of this report. Laboratory test results are provided in
Appendix B.

3 FINDINGS

3.1 REGIONAL GEOLOGIC SETTING

The project site is located in Los Angeles physiographic basin, which is part of the Peninsular
Range geomorphic province of California. The Peninsular Ranges are bounded by the Transverse
Ranges (San Gabriel and San Bernardino Mountains) to the north and the Colorado Desert
Geomorphic Province to the east. The province extends westward into the Pacific Ocean and
southward to the tip of Baja California. This is an area of complex geology as the relatively
northwestward-moving Peninsular Range Province collides with Transverse Range Province
(San Gabriel Mountains) to the north. Several active or potentially active faults have been mapped
in the region and are believed to accommodate compression associated with this collision.
Regional geology for the project site is indicated on the attached Regional Geologic Map. (Plate
4).

3.2 SITE GEOLOGY

The Geologic Map of the Long Beach 30’ x 60’ Quadrangle indicates the site is underlain by
younger Holocene undivided alluvial fans and valley deposits, unconsolidated silts (Qaf). Geologic
materials obtained from the onsite subsurface investigation by this firm were consistent with
research findings. Alluvial soils were encountered to a maximum explored depth of 75 feet
beneath existing ground surface. Regional and local geology for the project site is indicated on
Plates 4 and 5, respectively. Details of the subsurface conditions encountered during onsite
exploration are provided in the following sections.

3.3 SUBSURFACE CONDITIONS

All borings, CPT soundings, and test pits were advanced between April 21 and April 25 in and
around the footprints of proposed buildings, existing structures, and flatwork as indicated by the
attached Exploration Map Plate 3.

3.3.1 Undocumented Fill

Near-surface layers observed during onsite exploration consisted of fill. Fill depths were observed
to extend to depths ranging from 2 feet to 4 feet below ground surface. The fill consists primarily
of lean Clay and Clayey Sand, which is dark brown in color, moist, and medium dense to dense.

3.3.2 Alluvium

Alluvium underlying fill consisted primarily of lean Clay (CL) and Silt (ML and MH) to depths of

approximately 20 feet then transitions to Poorly Graded Sand with gravel (SP) interlayered with
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Silty Sand (SM) and Lean Clay (CL) to an approximate depth of 51-1/2 feet. The alluvium was
observed to be predominantly brown in color, moist, and fine to coarse grained with occasional
gravel. The blowcount values indicate loose to very dense soil conditions which were verified by
laboratory testing. Locations of drilled borings, CPT soundings, and test pits are indicated on the
Exploration Map, Plate 3, and Cross Sections Plates 3A and 3B. Graphical presentations of the
boring logs are provided in Appendix A.

3.4 GROUNDWATER

Perched groundwater was encountered during site exploration in the following boring excavations:
B-1 at 45 feet, B-3 at 43 feet, B-8 at 45 feet, B-10 at 47 feet, and B-11 at 47 feet bgs. Static
groundwater was not encountered to a maximum explored depth of 51-1/2 feet bgs. The historical
high groundwater level was established by review of California Survey Seismic Hazard Evaluation
Reports 027 and 034 (Plate 1.2) entitled “Historically Highest Ground Water Contours”. Review
of these plates indicates that the historically highest groundwater level for the project site is on
the order of 10 feet bgs. A copy of the Historically Highest Groundwater Map (Plate 6) is
appended.

Variations in groundwater levels may occur due to variations in ground surface topography,
subsurface geologic conditions and structure, seasonal rainfall, local irrigation practices, new
construction, and/or other factors.

4 GEOLOGIC HAZARDS

See Appendix D for a comprehensive geologic hazards assessment for the project site.

5 CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL

Based on the results of onsite explorations including findings and analysis, the proposed
Centennial High School redevelopment project is considered feasible for design and construction
from a geotechnical engineering perspective provided the recommendations presented herein are
implemented during construction.

Subsurface exploration of the project site indicates the near-surface soils are composed of
undocumented fill consisting of Silty to Clayey Sand (SM or SC) and Lean Clay (CL) up to an
observed depth of 4 feet bgs. The fill is underlain by alluvial soils consisting of Silty Sand (SM) to
Sandy Silt (ML), Silty Lean Clay (CL) and with occasional layers of Poorly Graded Sand (SP) to
an explored depth of up 51-1/2 feet bgs for hollow stem auger excavations. CPT soundings
indicated similar geologic materials to a maximum explored sounding depth of 75 feet bgs.

Onsite liquefaction analysis indicates that the soils underlying the site would be susceptible to
liquefaction and seismic settlement ranging from 1 to 2 inches during a design based seismic
event. Seismic settlement calculations performed by Fenagh are provided in Appendix C, and
further discussion of the geologic hazard is provided in Appendix D.

Based on site exploration, laboratory testing, and engineering analysis, two foundation options
are considered feasible for support of the proposed school buildings:

e Conventional foundations are suitable for support of the newly proposed school buildings
provided that undocumented fill and near-surface Alluvium are removed and replaced with
Page 6 of 30
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compacted engineered fill in accordance with the recommendations provided herein. The
engineered fill pad should be geogrid-reinforced to mitigate potential surface manifestation
of liquefaction features. Tie beams may be utilized as a foundation element to secure
isolated foundations in the x and y direction for enhanced stability and mitigation of
differential settlement and lateral spread displacement.

e Alternatively, the proposed school buildings may be supported by a mat foundation
provided that undocumented fill and near surface alluvium are removed and replaced with
compacted engineered fill in accordance with recommendations provided.

Complete removal of undocumented fill soils (if encountered) beneath outdoor flatwork such as
walkways or hardscape features is not considered necessary. However, due to the low to
moderate expansive potential of the underlying site soils and rigid nature of concrete, some
mitigation measures such as moisture conditioning of the subgrade are recommended.

5.2 EARTHWORK

5.2.1 Site Preparation

Prior to site grading, existing flatwork, pavements, or existing structures and associated
foundations requiring demolition should be removed from the construction limits. Demolition
debris may be crushed onsite to use in the ongoing grading operations subject to the following
limitations (the environmental ramifications of this option, if any, should be considered by the
team). The demolition debris should be limited to concrete and other non-deleterious materials.
Deleterious materials should be removed including, but not limited to, paper, garbage, ceramic
materials, and wood. For structural fill applications, materials should be crushed to 2 inches in
maximum dimension or smaller. The crushed materials should be thoroughly blended and mixed
with onsite soils prior to placement as compacted fill and the amount of blended crushed material
should not exceed 20 percent by volume of placed fill. The blended and mixed materials should
be tested by this office prior to placement to ensure the fill is suitable for compaction purposes. In
addition, the blended and mixed materials should be tested by this firm (Fenagh) during
placement and grading to ensure that the engineered fill has been compacted in a suitable
manner.

The site should also be stripped of vegetation, organics, debris, and topsoil. Where roots are less
than 1/4-inch diameter, they may remain in place provided they do not comprise more than 3
percent by weight of organics in the surrounding native soil. Where trees are removed, the tree
root ball should also be removed and backfilled with compacted engineered fill.

After site stripping and recommended over-excavation of undocumented fills to the target depth,
the exposed subgrade to receive engineered fill or to be used for future support of site
developments (i.e., foundations or slabs-on-grade), should be scarified to a depth of at least 8
inches. The exposed alluvial subgrade should be moisture conditioned to slightly above optimum
moisture content and then compacted to no less than 90 percent relative compaction based on
the ASTM D1557 test method, latest edition.

Excavations should be observed by the project Geotechnical Engineer or their designated

representative to verify the fill has been removed and the subgrade meets the general
recommendations provided in this report.
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5.2.2 Temporary Excavations

Excavations for foundations, placement of fill, and miscellaneous hardscape features including
pool shell construction can be performed with typical conventional excavating machines generally
in use for such projects. During construction, temporary vertical excavations should not exceed 5
feet in height. Temporary cuts deeper/higher than 5 feet should be sloped back at maximum
gradient of 1 horizontal to 1 vertical (1:1), or stabilized by shoring in accordance with OSHA
regulations (Note: Soils within 12 feet of the ground surface exhibit OSHA Type B). The contractor
is responsible for providing suitable shoring systems, if required, based on the soils encountered.
Temporary excavations should not exceed a depth deeper than 12 feet bgs and proceed under
observation by a representative of this firm. Deeper excavations beyond 20 feet require a shoring
system designed by an experienced and licensed civil engineer.

5.2.3 Remedial Grading

Undocumented fill and near surface alluvium should be removed, evaluated and tested by this
firm, and recompacted in areas of planned development which may require compacted fill. The
presence of undocumented fill would likely cause non-uniform bearing support which could result
in intolerable settlement for foundations or building slabs placed thereon.

The building pad removals should extend a minimum of 5 feet below the existing grade and a
minimum of 3 feet below the bottom surface of foundations, whichever is greater for conventional
foundations and 4 feet below existing grade and a minimum of 2 feet below bottom surface of
foundations for mat foundation design. In addition, the recompacted fill pad should be over-
excavated a minimum of 5 feet horizontally beyond the outer edge of the foundation face, or a
distance equal to the depth of fill below the foundations, whichever is greater.

Geogrid reinforcement layers (Tensar Triax TX160 or equivalent) should be placed at the
excavation subgrade before compacted fill is placed and once again after 1 to 1-1/2 foot of
compacted fill has been placed for support of conventional foundations. Special consideration
should be given for placement of utilities so that the integrity of the Geogrid layers are preserved.

The Geotechnical Engineer of Record (or representative) should be present during grading
operations to verify the undocumented fill materials are removed to the target depth prior to
placing backfill.

5.2.4 Engineered Fill Material

On-site or imported materials may be used as engineered fill material provided they meet the
following criteria. Fill should be nearly free of organic or other deleterious debris and less than 6
inches in maximum dimension; except that in the upper 2 feet of subgrade material, the maximum
size should be limited to approximately 3 inches.

If fill is to be imported from off-site, it should meet the requirements of engineered fill as well as
those for Class 3 Subbase in the State of California Standard Specifications, Chapter 25 (latest
edition). Imported fill should be sampled by the project geotechnical engineer prior to being
imported to evaluate its suitability for its intended use and to perform confirmatory testing, if
necessary. In addition, import material should comply with the general environmental sampling
and testing guidelines as recommended by the Department of Toxic Substances Control (DTSC).
Specific Recommendations are provided in the “DTSC Information Advisory Clean Imported Fill
Material Fact Sheet”.
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5.2.5 Compaction Criteria - Engineered Fill

Engineered fill within the proposed school buildings, trench or retaining wall backfill, flatwork,
including paved areas should be placed uniformly in horizontal loose lifts not exceeding 6 inches.
Exposed subgrades and subsequent engineered fill should be uniformly compacted, and moisture
conditioned in accordance with the recommendations presented in Table 5-1 as follows:

Table 5-1: Recommended Compaction & Moisture Conditioning: Subgrade & Eng. Fills

Material Type and Location Compac_ti_on and Moisture Content
per Modified Proctor ASTM D1557
Minimum Range of Moisture Contents
Compaction Relative to Optimum
Requirement, % Minimum Maximum

Subgrade to Receive Fill 90 Optimum +3%
Trench Backfill 90 Optimum +3%
Structural Fill for Support Foundations 90 Optimum +3%
Retaining Wall Backfill 90 Optimum +3%
Pool Shell Subgrade and Wall Backfill 90 Optimum +3%
Subgrade for Pavement (No Vehicular Loading) 90 Optimum +3%
Subgrade for Pavement (W/ Vehicular Loading) 95 Optimum +3%
Subgrade for Athletic Playfield 95 Optimum +3%
Aggregate Base for Athletic Playfield 92 to 95 Optimum +3%

5.2.6 Construction Considerations

Based on results of exploration and laboratory testing of onsite materials, it is anticipated that
excavations may generally be accomplished with typical earthwork grading equipment in good
operating condition. Moisture content of subgrade soils should be maintained until they are
covered with aggregate base or concrete slabs.

5.2.7 Wet Weather Construction and/or Unstable Soil Conditions

The in-situ moisture content of site soils may increase after long periods of rainfall and soil
subgrades may become saturated due to exposure to wet weather conditions. When wet soils are
encountered, they should be remediated by the following mitigation methods: Aeration, removing
and replacing saturated material with drier material, subgrade stabilization with crushed angular
gravel driven into subgrade soil medium, or chemically treated with lime or cement combinations.
Although not anticipated, deeper excavations may encounter perched groundwater seepage
during the wet season. These conditions may be addressed with localized sump pumps to
temporarily facilitate construction. Fenagh should be contacted if these conditions are
encountered for assurance of method selection, specifications, acceptance criteria, and quality
assurance.

5.2.8 Controlled Low Strength Material (CLSM)

Deepened foundations may be required to bear in alluvial soils or to prevent surcharge of adjacent
foundations, utilities, etc. The deepened portion of the foundation may be backfilled with 3-sack
Controlled Low Strength Material (CLSM) as permitted under CBC Chapter 18. The bottom of the
excavation should be cleaned of loose materials and observed by a representative of this firm
prior to placement of CLSM. Once the CLSM has cured, the proposed foundations may then be
formed and poured thereon. The interface between the CLSM and bottom foundation surface
should be dowelled to improve stability during lateral loading conditions.

Page 9 of 30

9070 Center Avenue, Rancho Cucamonga, CA 921730 - (909) 587-6374
California | Seattle | Arizona | Texas | New England | New York | Miami



N LECENTACLH Rep. No. J8696-01
FE Vﬂ\.]l I. * Jﬁne 2, 2025
LM Page 10 of 30

I.I \II NECIA n\l.n L1 '|| 'U«.l

Compressive strength of CLSM samples should be tested by this firm in accordance with ASTM
D4832, “Standard Test Method for Preparation and Testing of Controlled Low Strength Material
Test Cylinders” or equivalent. The CLSM test results should indicate a 28-day strength of 100
pounds per square inch or higher.

5.2.9 Slot Cut Method for Excavations

Where grading and foundation excavations will leave an existing building foundation or property
line unsupported, the foundation excavation should be trench shored or slot cut. The slot cutting
method employs the earth as a buttress and allows the excavation to proceed in phases as
discussed below.

Slot Cut Method for Support of Existing Foundations or Property Line During Grading

The slot cutting method employs the earth as a buttress and allows the excavation to proceed in
phases. The initial excavation is made at a uniform 2:1 slope (horizontal to vertical) descending
down and away from an existing foundation. Alternating "A" slots of 8 feet in width may excavated
and backfilled. Note: The remaining earth buttresses ("B" and "C" slots) should each be 8 feet in
width for a combined intervening width of 16 feet. The backfill and grading should proceed to a
point where support for the existing foundation is restored in “A” slots before the “B” slots are
excavated. Once backfill and grading of "A" slots are complete, "B" slots can be excavated and
backfilled. After completing the grading in the "B" slots, finally the "C" slots may be excavated and
graded. The maximum vertical height of slot cut excavations should not exceed 5 feet.

Slot Cut Method for Construction of Deepened Foundations

The following slot cut sequence is generally recommended for foundations which must be
constructed adjacent to existing foundations and will be deepened to bear in alluvial soils: “A”
slots of 8 feet in width should be excavated into alluvial soils. The “B” and “C” slots which are 8
feet in width each for a total combined width of 16 feet, should remain as a buttress to support
the existing foundations. A representative of this firm should observe and verify subgrade
conditions — proof rolling of subgrade may be recommended. 3-sack CLSM may then be used to
backfill the "A" slots to match the bottom of the existing adjacent foundations and allowed to set
overnight before the "B" slots are excavated. After excavating and placing CLSM backfill in the
"B" slots, finally the "C" slots may be excavated and backfilled with CLSM slurry. Once CLSM has
been sufficiently backfilled in slots A, B and C, foundation reinforcement may then be placed
thereon, and structural concrete may be poured. Vertically placed dowels are recommended to
transfer lateral loading of newly constructed foundations to the underlying CLSM slurry sections.
Slot cut excavations should not exceed a depth of 5 feet.

5.3 FOUNDATION RECOMMENDATIONS & DESIGN PARAMETERS

Conventional foundations are suitable for support of the newly proposed school buildings provided
that undocumented fill and near-surface Alluvium are removed and replaced with geogrid-
reinforced engineered fill within the building footprint in accordance with our remedial grading
recommendations for mitigation of surface manifestation and liquefaction induced shear failure.

Mat foundations may also be utilized for support of the proposed school buildings provided that
undocumented fill and near-surface Alluvium are removed and replaced with certified engineered
fill within the building footprint in accordance with our remedial grading recommendations.
Geogrid reinforcement is not considered needed under mat foundations.
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5.3.1 Allowable Bearing Capacity - Conventional Foundations

Conventional spread footing foundations may be utilized for support of the proposed school
buildings. An allowable bearing capacity of 2,500 pounds per square foot (psf) should be used for
the design of spread footings founded in compacted engineered fill. The minimum recommended
width and embedment depths of conventional foundations are indicated as follows:

Table 5-2: Minimum Footing Dimensions - Conventional Foundations in Eng. Fill

Proposed School Buildings
- . - ; Minimum
. Minimum Foundation Minimum Embedment Depth in : :
FENIREIE THfe Depth BGS (inches)' Bearing Materials (inches) Foun(?ggr?gs\;VIdth
Continuous 18 18 18
Isolated 18 18 24

1 — The embedment depth shown is the vertical distance between the base of the foundation and the ground surface or lowest

The bearing capacity increase for each additional foot of foundation width is 100 pounds per
square foot. The bearing capacity increase for each additional foot of foundation depth is 400
pounds per square foot. The maximum allowable bearing capacity due to increases in footing
width and depth is 3,000 pounds per square foot for foundations supported by compacted
engineered fill. The allowable bearing capacity is based on a factor of safety of 3 and applies to
dead plus live load conditions. The allowable bearing capacity may be increased by 1/3 for short-
term loading due to wind or seismic forces. The weight of foundation concrete may be neglected
in sizing computations.

5.3.2 Allowable Bearing Capacity - Mat Foundations

The bottom of the mat foundation should be a minimum of 18 inches in depth below the lowest
adjacent grade at the perimeter of the structure. For design purposes, an average allowable
bearing pressure of 1,500 pounds per square foot, with locally higher pressures up to 3,000
pounds per square foot may be utilized in the mat foundation design.

The allowable bearing capacity is a net value so the weight of the slab extending below grade
may be disregarded when computing dead loads. The allowable bearing capacity is based on a
factor of safety of 3 and applies to dead plus live load conditions. The allowable bearing capacity
may be increased by 1/3 for short-term loading due to wind or seismic forces.

The concrete mat foundation for support of the proposed school buildings and miscellaneous
structures may be designed utilizing a modulus of subgrade reaction of 150 pounds per cubic
inch. This value is a unit value for use with a one-foot square slab. The modulus should be
reduced in accordance with the following equation when used with larger mat foundations:

K=K1*[(B+1)/(2*B)]*2
where K = Reduced Subgrade Modulus

K1 = Unit Subgrade Modulus
B = Slab Width (feet)
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5.3.3 Estimated Settlement of Conventional and Mat Foundations
Conventional Foundations

Static settlement may vary depending on the plan dimensions of the conventional foundation and
the actual load supported. Total static settlement of conventional foundations designed in
accordance with the recommendations of this report is estimated to be less than 1/2 inch for
structural elements in support of the proposed school buildings. Based on the results of a seismic
settlement analysis conducted for the project site, an average seismic settlement of less than 2
inches is anticipated for a combined static and seismic settlement of less than 2-1/2 inches. A
total static and seismic differential settlement of approximately 1-inch is anticipated over a span
of 30 feet for conventional foundations.

Mat Foundations

Static settlement may vary depending on the plan dimensions of the mat foundation and the actual
load supported. Total static settlement of mat foundations designed in accordance with the
recommendations of this report are estimated to be less than 0.5 inch. Based on the results of a
seismic settlement analysis conducted for the project site, an average seismic settlement of less
than 2 inches is anticipated for a combined static and seismic settlement of less than 2-1/2 inches.
A total static and seismic differential settlement of approximately 1-inch is anticipated over a span
of 30 feet for mat foundations.

5.3.4 Lateral Resistance of Conventional and Mat Foundations

Resistance to lateral forces may be provided from frictional forces between the bottom of the
conventional or mat foundation and the underlying compacted fill soils, and by passive soll
resistance against the sides of the foundations. A coefficient of friction equal to 0.30 may be used
for dead load forces between the recommended cast-in-place foundations and compacted
engineered fill. If a vapor barrier is utilized between the bottom of foundation surface and
underlying subgrade, a coefficient of friction of 0.15 should be used. Allowable passive pressure
from certified engineered fill or alluvial soil may be taken as equivalent to the pressure exerted by
a fluid pressure of 250 pounds per square foot, per foot of depth, (psf/ft or pcf) with a maximum
earth pressure of 1,500 pounds per square foot. Additional safety factors may be applied by the
project structural engineer.

When combining passive pressure and coefficient of friction for lateral resistance, the passive
component should be reduced by one-half. A one-third increase in passive value may be used for
wind or seismic loads.

5.3.5 Tie Beams for Conventional Foundation Design

Tie beams may be utilized to unify and secure foundations to improve stability of conventional
foundations and for mitigation of differential settlement or lateral spread displacement effects. Tie
beams should be supported by certified compacted fill in accordance with the Earthwork section
of this report. Building slabs may be supported by tie beams as required.

Lateral Resistance of Tie Beams

Lateral loads may be resisted by passive pressure of certified fill placed against side of tie beams.
The allowable passive resistance may be assumed as an equivalent fluid having a density of 250
pounds per cubic foot with a maximum earth pressure of 1,500 pounds per square foot. Additional
safety factors may be determined and applied by the project structural engineer. Note: Friction
coefficient should not be utilized for bottom surface of tie beam in contact with site soils for
resistance to lateral loads.
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5.3.6 Construction Considerations — Conventional and Mat Foundations

Foundation excavations should be firm, neat, and clean of debris, loose, soft soil, or water prior
to placing reinforcement. Foundation excavations should be observed by the project geotechnical
engineer or their designated representative just prior to placing reinforcing steel or concrete to
verify the recommendations presented herein are implemented during construction.

5.3.7 Foundation Surcharge of Undocumented Fill

Foundations for the proposed school buildings should not be allowed to surcharge existing
foundations, retaining walls, or existing undocumented fill. The surcharge zone of a proposed
foundation is defined as a line drawn down and away at a descending slope of 1 to 1 (horizontal
to vertical) from the outer bottom surface of the foundation. Where necessary, the proposed
conventional or mat foundations in near proximity to existing foundations, retaining walls, or
undocumented fill should be deepened such that the existing foundations, retaining walls, or
undocumented fills do not fall within the surcharge zone of the proposed foundation. Where new
foundations are proposed immediately adjacent to an existing foundation, new foundations should
be deepened to match the depth of the adjacent foundation.

5.3.8 Foundation Surcharge of Utilities

Additionally, conventional footings may experience an overall loss of bearing capacity or an
increased potential for settlement when located near existing or future utility trenches. Stresses
imposed by the conventional foundations on the utility lines may cause cracking, collapse, and/or
a loss of serviceability. To reduce this risk, open or backfilled trenches parallel with a foundation
should not be below a plane having a downward slope of 2 horizontal to 1 vertical (2:1) slope from
a line 9 inches above the bottom edge of the foundation and not closer than 18 inches from the
face of the foundation. When pipes cross under conventional foundations, the footings should be
specially designed. Pipe sleeves should be provided where pipes cross through foundations or
foundation walls and sleeve clearances should provide for possible footing settlement of not less
than one (1) inch all around the pipe.

5.4 DRILLED PIER FOUNDATIONS

Drilled cast-in-place pier foundations may be utilized for support of light poles located in the
parking lot and playfield areas which are anticipated as part of the proposed development.

5.4.1 Design Parameters for Drilled Pier Foundations

The depth of drilled piers needed to resist lateral loads may be evaluated using the design criteria
established in Section 1807A.3.2 of the California Building Code and an allowable passive
resistance of the existing soils of 300 psf/ft. For areas where no lateral constraint is provided at
the ground surface, such as by rigid floor or pavement, the non-constrained formula (Equation
18A-1) may be used. For areas where lateral constraint is provided at the ground surface, such
as by rigid floor or pavement, the constraint formula (Equation 18A-2 or 18A-3) may be used. The
allowable axial resistance may be evaluated based on a unit frictional resistance of 250 psf for
drilled piers spaced a minimum of 3 diameters on center.

5.4.2 Group Reduction Factors for Lateral Resistance

The lateral resistance computed is based on an isolated, single pier. Where drilled piers are
spaced at least 6 pier diameters center-to-center perpendicular to the direction of the load, the
piers may be assumed to act as single isolated piers and no reduction will be required. Lateral
resistance should be reduced by a multiplier to account for group action effects where spacing is
less than 6 pier diameters. The pile spacing in the direction perpendicular to the direction of the
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load should be at least 3 times the pile diameter. In general, the group reduction factor for center-
to-center spacing can be determined as recommended below.

Table 5-3: Group Reduction Factors — Lateral Capacity

Lateral Capacity Reduction Factor
Pier Spacing (c-c) 3D 4D 5D 26D
Lead Row 0.70 0.85 1.00 1.00
2" Row 0.50 0.65 0.85 1.00
3" and Higher Row 0.35 0.50 0.70 1.00

Where D = diameter of piers
Ref: U.S. Department of Transportation, Federal Highway Administration, Pub. FHWA-NHI-10-016.

5.4.3 Construction Considerations for Drilled Pier Foundations

Drilled piers may be subject to caving of the near surface soils. Consideration should be given to
casing the upper 5 feet or more of the holes. Drilled piers may encounter layers of very dense
sand and gravel, making drilling slow or require special drilling tools. The contractor should be
prepared for such conditions so that the holes are not left open longer than one shift prior to
concrete placement.

Drilled pier foundation excavations should be firm, neat, plumb, and clean of debris, loose or soft
soil, or water prior to placing reinforcement. Pier excavations should be observed by the project
Geotechnical Engineer’s representative just prior to placing reinforcing steel or concrete to verify
the recommendations presented herein are implemented during construction. The inspections
should also verify that excessive sloughing and/or caving has not reduced the required hole depth.
This may be accomplished by using a weighted tape measure or similar measuring device. Steel
reinforcement should be placed the same day the concrete will be placed. Additionally, drilled pier
excavations should be scheduled to allow concrete in each pier to set overnight before drilling
adjacent holes which are closer than 4 diameters center to center.

Concrete used for drilled pier construction should be discharged vertically into the drilled holes to
reduce aggregate segregation. The pier concrete should not be allowed to free fall against the
steel reinforcement or sides of the excavation. Sufficient space should be provided in the pier
reinforcement cage during fabrication to allow insertion of a pump hose or tremie tube for concrete
placement. The pier reinforcement cage should be installed and the concrete pumped and
vibrated during placement immediately after drilling is completed.

To develop skin friction values, concrete used for drilled pier construction should have a slump of
4 to 6 inches for dry placement methods or at least 8 inches if slurry drilling is used. The concrete
mix should be designed by a registered design professional to include admixtures and/or water
cement ratios to achieve the recommended slumps. It is not recommended to add water to
achieve slump.

If slurry methods are used for pier construction, tremie concrete should be performed in
accordance with American Concrete Institute (ACI) 204R requirements. The tremie pipe should
be rigid and remain several feet below the surface of the in-place concrete. This will allow for a
seal to be formed between the water or slurry and the fresh concrete. The upper concrete seal
will likely be contaminated with water and should be pumped out until fresh concrete is exposed
at the top of the pier.
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If casing is considered, it should be removed from the hole as concrete is being placed. The
bottom of the casing should be maintained at least 5 feet below the top of the concrete during
casing withdrawal and concrete placement operations.

5.5 RETAINING WALLS

Miscellaneous retaining walls may be required for the proposed development. Retaining walls up
to 8 feet in height may be designed for lateral earth pressures in accordance with
recommendations presented in this section.

5.5.1 Active and At-Rest Pressure

It is recommended the retaining structures be designed for active pressure for cantilever
conditions or at-rest pressure if it is braced at the top (as in a roof connection). These earth
pressures are presented in Tables 5-4A and 5-4B for alluvial soils and typical granular soils and
are expressed in terms of equivalent fluid pressures.

Table 5-4A: Lateral Earth Pressures — Alluvial Soils (For Wall Height <= 8 Feet)

Condition Drained Case' (pcf)
Active Case 30
At — Rest Case 65

'Drained case assumes fully drained conditions and level backfill.

Table 5-4B: Lateral Earth Pressures — Import Granular Soils (For Wall Height <= 8 Feet)

Condition Drained Case' (pcf)
Active Case 35
At — Rest Case 55

'Drained case assumes fully drained conditions and level backfill.

No additional surcharge stresses were included in the pressures noted above. Surcharge
pressures will depend on the load conditions (i.e., equipment and construction loads such as
material or soil stockpiles, and distance from wall where load is applied, etc.). If specific surcharge
pressures need to be considered, additional analysis will likely be recommended with the load
conditions given.

In general, walls subject to surcharge loads should be designed for an additional uniform lateral
load pressure equal to one-third the anticipated surcharge loads for unrestrained walls and one-
half the anticipated surcharge loads for restrained walls. The project engineer should be consulted
to confirm applicable values.

5.5.2 Seismic Design for Retaining Walls

The maximum dynamic active pressure is equal to the sum of the initial static pressure and the
dynamic (seismic) pressure increment. Under the most recent building code, seismic earth
pressure is required in the design of restraining walls which support over 6 feet of earth. The
majority of retaining walls anticipated for the proposed development are less than 6 feet in height,
and therefore the dynamic earth pressure may be omitted.

Retaining walls exceeding 6 feet in height should be designed to resist the additional earth
pressure caused by seismic ground shaking. A triangular pressure distribution should be utilized
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for additional seismic loads, with an equivalent fluid pressure of 24 pounds per cubic foot. When
using the load combination equations from the building code, the seismic earth pressure should
be combined with the lateral active earth pressure for analyses of restrained retaining walls under
seismic loading conditions.

5.5.3 Retaining Wall Drainage

Where retaining walls are designed to be drained, drainage may be provided using a 4-inch-
diameter perforated pipe embedded in free-draining gravel surrounded by synthetic filter fabric.
The thickness of the drain blanket should be at least 12 inches. As an alternative, prefabricated
synthetic wall drain panels may be used. The drain blanket should extend from the bottom of the
wall to about 2 feet below the finished grade at the top of the wall. The upper 2 feet of wall backfill
should consist of onsite compacted soils. Drainage should be collected by a perforated pipe and
directed to an outlet approved by the civil engineer. Subdrain pipe, drain blanket and synthetic
filter fabric should meet the minimum requirements presented herein. Expansive clay soils should
not be utilized as retaining wall backfill.

5.5.4 Wall Backfill

Backfill should be mechanically compacted in layers not more than 6 inches thick, to at least 90
percent of the maximum laboratory density obtainable by the most recent revision of ASTM D1557
method of compaction. Flooding is not permitted. Compaction within 5 feet, measured
horizontally, behind a retaining structure should be achieved by use of light weight, hand operated
compaction equipment.

Proper compaction of the backfill will be necessary to reduce settlement of overlying walkways
and paving. Some settlement of required backfill should be anticipated and utilities supported
therein should be designed to accommodate differential settlement, particularly at points of entry
to a structure.

5.6 SPORTS FIELD AND RUNNING TRACK

General grading and drainage recommendations for support of the proposed sports field and
running track are provided in the following sections. Specific grading, drainage and aggregate
base section details, geogrid, etc., may be specified by the specialty designer and contractor
retained for the project provided this firm can review, evaluate, and verify recommendations
included therein.

5.6.1 Subgrade Preparation

Subgrade preparation for support of aggregate base associated with sports field and running track
should consist of 24 inches of removal and recompaction to create an engineered fill pad for
uniform support of the proposed development features. In addition, the engineered fill pad should
extend 2 feet beyond the outside limits of the field or running track. Compacted fill should be
placed in loose layers not to exceed 6 inches in thickness and compacted to a minimum of 95
percent relative compaction based on ASTM D1557 specifications. Prior to construction of the
engineered fill pad, the subgrade of fill should be scarified 8 inches and compacted to at least 95
percent relative compaction as determined by ASTM D1557. Clayey or expansive soil should not
be utilized as subgrade support for sports field or running track. Grading should proceed in general
accordance with recommendations provided in the Earthwork section of this report.

5.6.2 Impermeable Layer

It is recommended that the engineered fill pad is overlain by an impermeable liner followed by
aggregate base layer (including drainage system constructed within base layer section).
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Placement of an impermeable liner would serve to protect the underlying engineered fill pad and
alluvial soils from saturation which could lead to expansion bulging and ponding at playfield
surface.

5.6.3 Drainage Considerations

Drainage of the sports field and running track is anticipated to consist of an aggregate base layer
integrated with flat drain collectors or perforated piping as specified by the civil engineer or
specialty consultant retained for sports field and track design. Drainage pipes are normally
designed so that the drain collectors are placed at the perimeter of the field and lateral piping is
installed at an angle across the slope of the field (herringbone pattern). Lateral drains are normally
15 feet apart with a consistent slope gradient to the outlet of approximately 0.5 percent.

5.6.4 Aggregate Base Layer

Aggregate may fragment during transportation and construction operations which may result in
higher fines content. In addition, excessive processing of aggregate base including loading,
unloading, spreading and compacting, including stockpiling of aggregate can lead to fines
migration and settlement. Moisture conditioning of aggregate during transportation and
processing can mitigate fines migration and settlement effects. Gradation testing per ASTM C136
may be periodically performed for verification purposes at the discretion of the project team.

Aggregate should be compacted to between 92 and 95 percent relative compaction as evaluated
by ASTM D1557. Note: Under-compaction may lead to unfavorable settlement or ponding and
compromise subgrade modulus while over-compaction may cause reduction in infiltration rate.
Test strips may be constructed outside the area of planned development for testing purposes to
verify gradation and infiltration performance prior to full-scale production grading.

5.6.5 Running Track — Pavement Section Recommendations

Pavement and aggregate base section recommendations may be obtained from section 5.15
“Flexible and Rigid Pavements” as needed based on performance criteria required for running
track. Note: A separate synthetic force-reduction and wear layers with enough cross section to
shed water should cover the underlying asphalt or concrete (if selected). Proper drainage adjacent
to the track is essential to prevent soil settlement due to water penetration below the ground
surface. Curbs should extend a minimum of 12 inches below finish grade to serve as a barrier for
water migration below the proposed running track.

5.7 SEISMIC DESIGN PARAMETERS

5.7.1 Seismic Parameters - Mapped Values

Design of the proposed school buildings should be performed in accordance with the
requirements of governing jurisdictions and applicable building codes. The structural engineer
should confirm the appropriate values to use for the development. Map-based design criteria
presented in this section are based on entering the site coordinates (latitude and longitude), the
risk category, and Site Class.

According to Table 1613.5.2 of the 2022 California Building Code, the subject site is classified as
Site Class F if loss of support of foundations is not mitigated during liquefaction. Section 1613 of
the 2022 California Building Code is developed based on the standards found in ASCE 7-16.
According to Section 20.3.1 (site class definition for Site Class F) found in Chapter 20, titled Site
Classification Procedure for Seismic Design, of ASCE 7-16, Minimum Design Loads for Buildings
and Other Structures, an exception is provided under Site Classification F.
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EXCEPTION: For structures having fundamental periods of vibration equal to or less than 0.5s,
site-response analysis is not required to determine spectral accelerations for liquefiable soils.
Rather, a site class is permitted to be determined in accordance with Section 20.3 and the
corresponding values of Fa and F, determined from Tables 11.4-1 and 11.4-2.

The proposed school buildings are not expected to exceed two stories in height. Based on
discussion with the project structural engineer, the structure’s fundamental period of vibration is
anticipated to be less than 0.5 second. In addition, the shear wave velocity recorded from CPT
soundings and ReMi survey were measured at greater than 600 feet per second for soils
extending to a depth of 100 feet bgs. Based on these conditions, the soils underlying the subject
site does not fall under other characteristics of Site Class E but falls within the characteristics of
Site Class D which corresponds to a “Stiff Soil” Profile, in accordance with the ASCE 7-16 design
standard. A copy of the shear wave velocity measurement data are provided in Appendix A.

Based on the shear wave velocity measurements, building period assessment by the design
team, and data from the interpreted blow counts observed during onsite exploration and
subsequent laboratory testing, the generalized profile for the project site may be classified as Site
Class D corresponding to “Stiff Soil” in accordance with Table 20.3-1 of ASCE 7-16. Table 5-5
presents the seismic design parameters for the site in accordance with the CBC (2022) and ASCE
7-16 guidelines using the SEAOC/OSHPD Seismic Design Maps Tool based on Site Class D site
classification:

Table 5-5: Seismic Design Criteria per 2022 California Building Code and ASCE 7-16

Reference Seismic Parameter Value
Google Earth North Latitude 33.9146
Google Earth West Longitude -118.2526
Table 20.3-1 Site Class D
Table 1.5-1 Risk Category [, 1, 1l
Table 11.4-1 Site Coefficient for Short Period, Fa 1.0
Table 11.4-2 Site Coefficient for Long Period, Fv 1.7*
Figure 22-7 Peak Ground Acceleration, PGA 0.767g
Table 11.8-1 Site Amplification Factor, Frca 11

© | Equation 11.8-1 Peak Ground Acceleration, PGAm 0.844g

N~ Figure 22-1 Ma_pped MCER Spectral Response Acceleration at 0.2-second 1.783g

('-'j period, Ss

g() Figure 22-2 IF\)/Iearip:)%edSI:/ICER Spectral Response Acceleration at 1.0-second 0.634g
Equation 11.4-1 Slte_-AdJusted MCER Spectral Acceleration at 0.2-second 1.783g

period, Sus
Equation 11.4-2 Slte_-AdJusted MCER Spectral Acceleration at 1.0-second 1.078g"*
period, Swm1
Equation 11.4-3 ggjgn Spectral Response Acceleration at 0.2-second period, 1.189g
Equation 11.4-4 gs&gn Spectral Response Acceleration at 1.0-second period, 0.719g*
Table 11.6-1 Seismic E_)esign Category for Short Period Response Sectior11
Acceleration 11.4.8
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Seismic Design Category for 1-s Period Response Acceleration Section

Table 11.6-2 148

"According to ASCE 7-16, a Long Period Site Coefficient (F,) of 1.7 may be utilized provided that the value
of the Seismic Response Coefficient ( Cs/ is determined by Equation 12.8-2 for values of T < 1.5T5 and taken
as equal to 1.5 times the value computed in accordance with either Equation 12.8-3 for T. 2 T > 1.5Ts or
equation 12.8-4 for T > T,. Alternatively, a site-specific ground motion hazard analysis may be performed
in accordance with ASCE 7-16 Section 21.1 and/or a ground motion hazard analysis in accordance with
ASCE 7-16 Section 21.2 to determine ground motions for a structure — see Section 5.7.2.

'"The values presented in the table assume the structural engineer will utilize the exceptions allowed in
ASCE 7-16, Section 11.4.8 for the Site Class D structure. The structural engineer is responsible for the
selection of the appropriate spectral acceleration values used in design.

5.7.2 Site Specific Ground Motions

Probabilistic seismic hazards mapping by the United States Geological Survey (USGS) and
interpretations according to the American Society of Civil Engineers (ASCE) 7-16 standard
indicate that the peak ground acceleration produced by maximum credible earthquakes with a
two percent probability of exceedance in 50 years is likely to be on the order of 0.85g at the site
(latitude/longitude 33.91557901, -118.25359507). The controlling earthquakes considered in
developing this acceleration appear to be events of magnitude 6.4 to 7.3 occurring along the
Newport-Inglewood fault zone about 2.7 kilometers to the southwest, events of magnitude 7.0 to
7.3 occurring along the Compton fault about 9.7 kilometers to the southwest, events of magnitude
7.1 to 7.2 occurring along the Puente Hills fault system about 9.7 kilometers to the east, and
events of magnitude 7.3 to 7.4 occurring along the Palos Verdes fault zone about 15.9 kilometers
to the southwest.

A 1-D refraction microtremor (ReMi) seismic survey was performed by others to assess the site
class at the subject site. The seismic survey measured an average shear wave velocity Vsigo of
883 feet per second. Based on Chapter 20 of ASCE 7-16, the measured velocity indicates that
Site Class D would be appropriate for this site.

Site-specific ground motion hazard analyses have been performed in accordance with Chapter
18 of the 2022 California Building Code (CBC) and Chapter 21 of ASCE 7-16. The probabilistic
ground motion spectrum has been determined in accordance with Method 2 outlined in Chapter
21.2.1.2 of ASCE 7-16 using a Python script which incorporates the USGS Hazard Tool, Dynamic:
Conterminous US 2014 dataset, Risk-Targeted Ground Motion Calculator, and geometric mean
to maximum direction scaling factors in Chapter 21.2 of ASCE 7-16. The Python script is
attached.

A deaggregation was performed using the USGS Unified Hazard Tool to determine the
characteristic earthquakes on all known active faults with a two percent probability of exceedance
in 50 years. Based on the deaggregation, the Newport-Inglewood Fault Zone about 2.7 kilometers
to the southwest, Compton fault about 9.7 kilometers to the southwest, and Puente Hills Fault
Zone about 9.7 kilometers to the east appear to be the controlling fault sources. We used the
Building Seismic Safety Council (BSSC) 2014 database which captures the Unified California
Earthquake Rupture Forecast Version 3 (UCERF3) and the ShakeMap repository to obtain the
magnitude and fault characteristics of the indicated controlling earthquakes. The combined
weighted model [equally weighted from the ground motion models by Abrahamson, Silva and
Kamai (2014); Boore, Stewart, Seyhan and Atkinson (2014); Campbell and Bozorgnia (2014);
and Chiou and Youngs (2014)], including basin effects, was computed using the USGS Response
Spectra Tool (NSHMP-HAZ) for each of the indicated controlling fault sources. The deterministic
ground motion spectrum was determined using the largest 84" percentile acceleration for the
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indicated characteristic earthquakes by scaling the 84" percentile acceleration by the geometric
mean to maximum direction scaling factors.

The site-specific risk-targeted maximum considered earthquake (MCER) ground motion spectrum
was taken as the lesser of the special response accelerations from the probabilistic and
deterministic ground motion spectra at each period. The design response spectrum was taken
as two-thirds of the MCERr ground motion spectrum but not less than 80 percent of the modified
2022 CBC design spectrum in accordance with Chapter 21.3 of ASCE 7-16.

The site-specific maximum considered earthquake geometric mean (MCEg) peak ground
acceleration (PGAwm) was determined as the lesser of the probabilistic and deterministic geometric
mean peak ground accelerations but not less than 80 percent of the PGAw determined by Chapter
11.8 of ASCE 7-16. The site-specific PGAu was calculated as 0.834g.

The site-specific seismic design parameters are tabulated in Table 5.7. The associated site-
specific design response spectrum values in Table 2 may be used in design. The data tabulated
on Table 2 is presented graphically on Figure 3.

TABLE 5-6b
2022 CBC/ASCE 7-16 SEISMIC DESIGN PARAMETERS
Maximum . .
Mapped Considered Design S':tl_e Period,
. Spectral . . Earthquake Spectral s (sec)
Period Site Site
Response - Spectral Response
(sec) . Class | Coefficients .
Accelerations Response Accelerations Spi/ 4H/
(9) Accelerations (9) Sps Ve
(9)
0.2 Ss 1.785 Fa 1.171 Sms  2.089 Sbs 1.393
D 0.757 | 0.453
1.0 St 0.634 Fv 2495 Swm1 1.582 Sb1 1.055
*Based on measured Vs3o and H=100 feet
TABLE 5-6b

TABULATED SITE-SPECIFIC DESIGN RESPONSE SPECTRUM VALUES

Period (sec) Design Sa (g)
0 0.612
0.1 1.040
0.2 1.369
0.3 1.548
0.5 1.479
0.75 1.208
1 1.008
2 0.527
3 0.330
4 0.224
5 0.169
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Figure 1: Site-Specific CBC, Probabilistic, and Deterministic Spectra
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Figure 3: Site-Specific Design Response Spectrum
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5.8 CORROSIVITY

Laboratory testing was performed on a representative sample of near surface, on-site earth
materials to evaluate pH and electrical resistivity, as well as chloride and sulfate contents. These
laboratory test results are summarized below in Table 5-7.

Table 5-7: Evaluation of Soil Corrosion

Corrosion Property Test Result Test Method
Soil pH 6.6t0 8.0 ASTM G51
Minimum Resistivity 3,484 ohm-cm ASTM G187
Chloride 31.7 to 67.0 ppm ASTM D4327
Sulfate 24.2 t0 97.0 ppm ASTM D4327

Based on the Caltrans Highway Design Manual corrosion criteria (Caltrans, 2020, 2022),
corrosive soils are defined as soils with an electrical resistivity of 1,500 ohm-cm or less, more
than 500 ppm chlorides, more than 0.2 percent sulfates, and a pH less than 5.5. Based on
laboratory testing results included herein (Appendix B), the on-site soils would not be classified
as corrosive.

Fenagh Engineering and Testing 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 potential at the project site and incorporate the
necessary precautions to avoid premature corrosion of buried metal pipes and utilities in direct
contact with site soils.

5.9 CONCRETE

Concrete in contact with soil or water that contains high concentrations of water-soluble sulfates
can be subject to premature chemical and/or physical deterioration. The soil samples tested in
this evaluation indicate water-soluble sulfate content ranging from 0.00242 percent by weight
(24.2 ppm) to 0.0097 percent by weight (97.0 ppm). According to American Concrete
Institute (ACI) 318, the potential for sulfate attack is negligible for water-soluble sulfate contents
in soil ranging from 0.00 (zero) to 0.10 percent by weight (i.e., 0 to 1,000 ppm). Therefore, the
soils tested may be considered to have negligible potential for sulfate attack. However, due to the
potential variability of site soils, we recommend using Type [I/V cement for concrete structures in
contact with soil with a water-cement ratio no higher than 0.45 by weight for normal-weight
aggregate concrete for the project.

5.10 INTERIOR CONCRETE SLAB-ON-GRADE

Interior concrete slabs-on-grade should be at least 5 inches thick for slabs not subject to vehicular
traffic or concentrated heavy equipment loading. The slab reinforcing and thickness should be
designed and verified by the structural engineer. As a minimum, the slab reinforcement should
consist of No. 4 bars spaced 16 inches on-center each way. The subgrade should be prepared in
accordance with the earthwork recommendations included herein.

Frequent control joints should be provided to control concrete cracking. As a general guideline,
control joints should be spaced at distances equal to 24 to 36 times the slab thickness. Joint
spacing that is greater than 15 feet requires the use of load transfer devices (dowels or diamond
plates). Added steel or slab thickness would also serve to improve the performance of the slabs.
Subgrade materials should not be allowed to desiccate between grading and the construction of
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concrete slabs. Moisture content of subgrade soils shall be maintained until they are covered with
aggregate base or concrete slabs.

5.10.1 Vapor Barrier for Foundations or Concrete Slab-On-Grade

Where any dampness would be objectionable, a vapor retarding membrane with a minimum of
15 mils in thickness and in conformance with ASTM E1745 Class A requirements should be
utilized. Placement of the vapor retarder and “welding” of overlaps should follow the
manufacturer's guidelines and is the responsibility of the foundation contractor. A qualified
waterproofing consultant should be engaged to evaluate products and/or methods which would
provide protection from unwanted moisture.

Based on ACI 302.2, the concrete slab may be poured directly upon the vapor barrier. Additionally,
where humidity-controlled areas are proposed and the base materials and slabs will not be within
a water-tight system, the barrier may be covered with a 4-inch layer of dry granular material. ACI
notes that the decision whether to locate the barrier in direct contact with the slab or beneath a
layer of granular fill should be made on a case-by-case basis. Changes to the concrete used,
such as slump, mix or admixtures are also discussed. The necessity of a vapor barrier as well as
the use of a granular material layer should be evaluated and confirmed by qualified members of
the design team in accordance with ACI 302.2 design specifications.

Fenagh does not practice in the field of moisture vapor transmission evaluation and mitigation.
As previously mentioned, it is recommended that a qualified consultant should be engaged to
evaluate the general and specific moisture vapor transmission paths and any impact on the
proposed development. The qualified consultant should provide recommendations for mitigation
of potential adverse impacts of moisture vapor on various components of the structure.

5.1 POOL SHELL DESIGN RECOMMENDATIONS

5.11.1 Introduction

A swimming pool extending to a depth of 8 feet bgs is anticipated as part of the proposed high
school development. The pool shell is anticipated to consist of walls consisting of approximately
8-inch thick gunite or concrete.

5.11.2 Lateral Earth Pressures & Hydrostatic Uplift for Pool Shell

The proposed swimming pool (shell structure) should be designed free-standing and should
derive support a compacted fill pad. Lateral earth pressure design parameters for pool shell walls
are provided in Section 5.5. A hydrostatic relief valve is recommended to mitigate the effects of
hydrostatic uplift, should such conditions arise.

If buildings are planned in near proximity to the pool, the pool shell walls should be designed to
accommodate the surcharge pressure. Alternatively, the proposed building foundations should
deepened such that the pool shell is not surcharged as discussed in Section 5.3.7.

5.11.3 Grading for Support of Pool Shell

The pool shell bottom should be supported on a compacted fill pad extending 3 feet below the
bottom surface of the pool shell and 5 feet laterally beyond the pool footprint. The engineered fill
pad created in support of the proposed pool shell should be reinforced with Geogrid (Tensar
BX1200 or equivalent) for mitigation of surface manifestation and liquefaction induced shear
failure. Geogrid reinforcement layers should be placed at the excavation subgrade before
compacted fill is placed and once again after 1 foot to 1-1/2 foot of compacted fill has been placed.
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5.12 EXTERIOR FLATWORK

Exterior flatwork (not subject to vehicular loading) should be at least 4 inches thick and placed
over a subgrade prepared in accordance with the recommendations of this report. The design
professional should determine the final slab thickness, reinforcing, and joint spacing based upon
the anticipated loads. The upper 12 inches of soil should be prepared per the earthwork
recommendations presented in this report. This may require removal of expansive soils in the
upper 12 inches and replacement with low to non-expansive soil or aggregate base. Slab
reinforcement should be supported on dobie blocks or similar. Due to potentially expansive soils,
slabs should be provided with contraction joints on a rectangular pattern, no greater than 12 feet
square and with a length-to-width ratio not exceeding 3. Tee joints should be avoided.

5.13  DRAINAGE

To minimize moisture intrusion into foundation and building slab subgrades, we recommend the
ground surface should slope away from building pad and pavement areas in accordance with
jurisdictional and/or California Building Code requirements toward the appropriate drop inlets or
other surface drainage devices. These grades should be maintained for the life of the project.
Building pads should also be designed such that the lowest adjacent grade surrounding the
building is at or below the elevation of the building pad surface (at or below the bottom of the
capillary break material beneath the floor slab. Downspouts should be directed to discharge away
from the building to an appropriate catch basin.

Landscaping after construction should not promote ponding of water adjacent to structures.
Landscaping adjacent to foundations should include vegetation with low water demands and
irrigation should be limited to that which is needed to sustain the plants. Trees should be restricted
from areas adjacent to foundations a distance equivalent to the canopy radius of the mature tree.

5.14  BURIED SHALLOW EXISTING UTILITIES

Existing shallow buried utilities may be present near the upper 12 to 18 inches of subgrades that
may impact site grading. Provisions should be considered to allow for a modified section over the
pipe to allow for protection during construction. A suitable means to protect pipes in place during
pavement subgrade preparation would be to encase the pipe with CLSM or utilize geotextile (i.e.,
Tensar Triax TX160, or approved equivalent) over the pipe to provide additional stability to the
pavement section. A separate line-item unit price should be provided by the contractor to allow
for such conditions should they occur.

5.15  FLEXIBLE AND RIGID PAVEMENTS

5.15.1 Pavement Section Design Parameters

Pavements required for construction of parking lots and driveways in support of vehicular loading
(i.e. passenger cars and light duty trucks) should use the following paving recommendations.
Asphalt and base course materials should meet the requirements of the Caltrans Standard
Specifications, latest edition. The following pavement sections are based on an assumed
subgrade R-value equal to 9.
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Table 5-8: Recommended Paving Sections
Flexible Asphalt Pavement Rigid Concrete Pavement
Service Level Asphalt Concrete Aqaregate
(Traffic Index) Pavement Aggregate Base Pavement Bagg Cgurse
Thickness Course (Inches) Thickness (Inches)
(Inches) (Inches)
Passenger Cars (5) 3 6 6
Moderate Trucks (5.5) 4 10 6
Heavy Trucks / Firelane (7) 5 13 8

If adverse conditions are encountered during the preparation of subgrade materials, special
construction methods may need to be employed. Subgrade materials should be removed to a
minimum depth of 12 inches below the Class Il aggregate base and recompacted to a minimum
95 percent of ASTM D1557 laboratory maximum dry density at or above the optimum moisture
content. Class |l Aggregate Base material should be placed upon the certified fill layer and
compacted to 95 percent of ASTM D1557 laboratory maximum dry density at or near optimum
moisture content. The base should meet the quality requirements outlined in Section 26 of the
Caltrans Standard Specifications.

Where rigidity of pavement is desired for areas designed for, high volume vehicular traffic, heavy
maintenance or equipment traffic, entry driveways, and trash enclosure slab, we recommend
using Portland cement concrete paving as indicated in Table 5-8. Concrete pavement should be
reinforced with a minimum of #4 steel bars at a spacing of 16 inches on center (each way) and
designed with an assumed subgrade modulus of 75 pounds per cubic inch. In addition, the
driveway slabs should be designed with thickened edges at least twice the slab thickness. The
design and thickness of rigid pavement slabs should be confirmed by the design professional.

The performance of pavement is highly dependent upon providing positive surface drainage away
from the edges. Ponding of water on or adjacent to pavement can result in saturation of the
subgrade materials and subsequent pavement distress. If planter islands are planned, the
perimeter curb should extend a recommended of 12 inches below the bottom of the aggregate
base layer.

If the traffic service level increases beyond that intended, as reflected by the assumed traffic
designation, increased maintenance could be required for the pavement section. The project civil
engineer should determine the traffic service levels appropriate for the project.

5.15.2 Construction Considerations for Vehicular and Loaded Pavements

Additional recommendations and/or assumptions for pavements are outlined as follows:

e Prior to construction, existing pavements, foundations, underground irrigation, tanks,
drainage, utility lines, etc., within the construction area should be identified and removed
prior to grading and construction.

e The exposed subgrade within the construction area should be scarified and proof-rolled
with a fully loaded water truck, or equivalent, should be performed under observation of
our field representatives to detect for instabilities of pavement subgrade and aggregate
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base following final grading. Subgrade areas should be compacted to a minimum of 95
percent relative compaction based on ASTM D1557 test method.

¢ Observations should be made by a representative of this firm during subgrade proof-rolling
to help identify areas of soft-yielding soils which may require over-excavation and
replacement.

¢ Compacted fill may be placed following satisfactory completion of proof-rolling. Fill should
be tested and verified by this firm prior to placement and grading. Approved fill should be
placed in lifts not to exceed 6 inches in thickness and compacted to a minimum of 95
percent of the modified proctor maximum dry density as determined by ASTM D1557.
Grading should proceed under observation by a representative of this firm which includes
density testing to verify minimum compaction criteria of compacted fill has been achieved.

e Aggregate base layer should be placed with lifts not to exceed 6 inches and should be
compacted to a minimum relative compaction of 95 percent based on ASTM D1557 test
method under observation by a representative of this firm.

6 ADDITIONAL SERVICES

6.1 PLAN AND SPECIFICATIONS REVIEW

The preparation of the geotechnical investigation for design purposes is a portion of the services
Fenagh. It is essential that Fenagh be requested to perform a general review of the plans and
specifications to evaluate if the recommendations contained in this report are properly interpreted
and implemented during the design phase. Fenagh will not be responsible for any
misinterpretation of our recommendations if we are not retained to perform this recommended
task.

6.2 EARTHWORK OBSERVATION, SPECIAL INSP, & MATER. TESTING

To provide project continuity, it is essential that Fenagh be retained to observe earthwork
construction, to evaluate exposed foundation soils for appropriate bearing capacity, and provide
special inspections and materials testing. Construction services of Fenagh are essential to
observe grading operations during site preparation, test trench backfill, engineered fill, and other
related construction, observe surface and subsurface conditions during foundation excavation,
evaluate the applicability of the recommendations contained in this report, and recommend
appropriate changes in construction procedures if conditions are found to differ from those
encountered during this investigation.

Separate proposals and estimates can be provided for each of the additional services described
above when requested. Fenagh can also prepare a master agreement for providing these
services.

7 LIMITATIONS

The conclusions and recommendations provided in this report are based on our understanding of
the proposed improvements, data developed from the results of our field and laboratory testing,
including engineering assessment and analyses. The field explorations were located in the field
by pacing from available landmarks as surveying was not part of our work scope. It is possible
that actual subsurface conditions can vary between the points of exploration provided during this
investigation. If this is found to be the case, Fenagh should be notified and requested to review
the changes and provide appropriate modifications to our recommendations if needed.
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We have prepared this report in substantial accordance with generally accepted geotechnical
engineering practice as it exists in the local area at the time of the work. No warranty, express or
implied, is made. This report may be used by the Client, for the purposes stated, for a maximum
of three years from the date of the report. If construction is delayed, or if the final construction
varies from that stated herein, and land use or other factors modify site and subsurface conditions
beyond our control, additional field explorations, laboratory testing, and an updated analysis and
report may be required. Fenagh shall be released from any liability resulting from any misuse of
the report by the authorized party or our inability to observe the construction and verify our
assumptions.
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