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SAN DIEGO REGIONAL RAIL CORRIDOR ALTERNATIVE ALIGNMENT AND

SAN DIEGO ASSOCIATION OF GOVERNMENTS PROJECT PLANS
FOR THE SAN DIEGUITO TO SORRENTO VALLEY DOUBLE TRACK PROJECT

GENERAL NOTES:

1.

DEL MAR TUNNELS ALTERNATIVE ANALYSIS

THE AERIAL PHOTOGRAPHY AND CONTOURS SHOWN AS BACKGROUND ARE BASED ON
DIGITAL MAPPING PROVIDED BY NEARMAP VENDOR DATED SEPTEMBER 2019
THE BASIS OF ELEVATIONS IS THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD8S

PROPERTY LINE INFORMATION SHOWN IS BASED ON SANGIS MAPPING

AND IS SCHEMATIC

11

THE RAILROAD RIGHT-OF-WAY SHOWN IS BASED ON RECORD OF SURVEY

MAPPING DEVELOPED AS PART OF OTHER PROJECTS

THE PROJECT ASSUMES TIE IN TO THE PROPOSED SAN DIEGUITO RIVER

BRIDGE REPLACEMENT DOUBLE TRACK AND SPECIAL EVENTS

PLATFORM PROJECT CURRENTLY IN 90% DESIGN

TRACKS

DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives. SANDAG is
continuing to evaluate concepts that may be selected as project alternatives for analysis that will be studied during the formal
environmental review process under the California Environmental Quality Act and the National Environmental Policy Act. All
elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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DEL MAR TUNNEL
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TITLE

GENERAL

G001

G002

G003

SS001
$S002
SS003
SS004
SS005
SS006
SU001

P R e A B AN S SV R

CREST CANYON

TITLE SHEET, VICINITY MAP AND LOCATION MAP

INDEX OF DRAWINGS

LEGEND AND ABBREVIATIONS

BNSF, CPUC AND VEHICLE CLEARANCE ENVELOPE

TWIN BORE TUNNELS TYPICAL SECTION

CUT AND COVER TYPICAL SECTION - SHEET 1 OF 2

CUT AND COVER TYPICAL SECTION - SHEET 2 OF 2
U-STRUCTURE TYPICAL SECTION

CROSS PASSAGE TYPICAL SECTIONS

TWIN BORE TUNNELS EMERGENCY VENTILATION SCHEMATIC

RAIL
" TS101 CREST CANYON HS TYPICAL SECTION - SHEET 1 OF 2
12 15102 CREST CANYON HS TYPICAL SECTION - SHEET 2 OF 2
13 TR101 CREST CANYON HS TRACK PLAN AND PROFILE MT-1 STA 9+00 TO STA 70+00
14 TR102 CREST CANYON HS TRACK PLAN AND PROFILE MT-1 STA 70+00 TO STA 175+00
15 TR103 CREST CANYON HS TRACK PLAN AND PROFILE MT-1 STA 175+00 TO STA 257+42.39
ROADWAY
16 GS101 CREST CANYON HS JIMMY DURANTE REALIGNMENT
TUNNELS
17 SA101 CREST CANYON HS - TWIN BORE NORTH PORTAL CONSTRUCTION STAGING AREA
18 SA102 CREST CANYON HS - TWIN BORE SOUTH PORTAL CONSTRUCTION STAGING AREA
19 SA103 CREST CANYON HS - TWIN BORE NORTH PORTAL STRUCTURES AND PERMANENT FACILITIES
20 SA104 CREST CANYON HS - TWIN BORE SOUTH PORTAL STRUCTURES AND PERMANENT FACILITIES
BRIDGES
21 BR101 CREST CANYON HS - BRIDGE NO. 1 PLAN AND ELEVATION - MT-1 STA 173+06.80 TO STA 186+70.90
22 BR102 CREST CANYON HS - BRIDGE NO. 2 PLAN AND ELEVATION - MT-1 STA 231+20.49 TO STA 232+46.66

CAMINO DEL MAR

RAIL
23 15201 CAMINO DEL MAR TYPICAL SECTION - SHEET 1 OF 2
24 15202 CAMINO DEL MAR TYPICAL SECTION - SHEET 2 OF 2
25 TR201 CAMINO DEL MAR TRACK PLAN AND PROFILE MT-1 STA 9+00 TO STA 90+00
26 TR202 CAMINO DEL MAR TRACK PLAN AND PROFILE MT-1 STA 90+00 TO STA 185+00
27 TR203 CAMINO DEL MAR TRACK PLAN AND PROFILE MT-1 STA 185+00 TO STA 263+87.68
ROADWAY
28 6S201 CAMINO DEL MAR JIMMY DURANTE REALIGNMENT
TUNNELS
29 SA201 CAMINO DEL MAR - TWIN BORE NORTH PORTAL CONSTRUCTION STAGING AREA
30 SA202 CAMINO DEL MAR - TWIN BORE SOUTH PORTAL CONSTRUCTION STAGING AREA
31 SA203 CAMINO DEL MAR - TWIN BORE NORTH PORTAL STRUCTURES AND PERMANENT FACILITIES
32 SA204 CAMINO DEL MAR - TWIN BORE SOUTH PORTAL STRUCTURES AND PERMANENT FACILITIES
BRIDGES
33 BR201 CAMINO DEL MAR BRIDGE NO. 1 PLAN AND ELEVATION - MT-1 STA 131+48.41 TO STA 179+00.17
34 BR202 CAMINO DEL MAR BRIDGE NO. 2 PLAN AND ELEVATION - MT-1 STA 186+00 TO STA 198+00.17
35 BR203 CAMINO DEL MAR BRIDGE NO. 3 PLAN AND ELEVATION - MT-1 STA 237+64.90 TO STA 238+91.07

DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives. SANDAG is
continuing to evaluate concepts that may be selected as project alternatives for analysis that will be studied during the formal
environmental review process under the California Environmental Quality Act and the National Environmental Policy Act. All
elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives. SANDAG is
continuing to evaluate concepts that may be selected as project alternatives for analysis that will be studied during the formal
environmental review process under the California Environmental Quality Act and the National Environmental Policy Act. All
elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives. SANDAG is
continuing to evaluate concepts that may be selected as project alternatives for analysis that will be studied during the formal
environmental review process under the California Environmental Quality Act and the National Environmental Policy Act. All
elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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REFER TO BRIDGE PLANS FOR ADDITIONAL DETAILS.

CONSTRUCTION OF SHOOFLY TRACK(S) AND OTHER TEMPORARY STRUCTURES ARE REQUIRED FOR THE CONSTRUCTION
OF THIS PROJECT. TEMPORARY MEASURES TO BE DEVELOPED IN A SUBSEQUENT PHASE.
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intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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Summary

The Los Angeles-San Diego-San Luis Obispo (LOSSAN) Rail Corridor passes through the City of Del
Mar atop coastal bluffs, and the alignment consists of a single track in this location. An analysis is
being prepared of alternatives for the relocation of the alignment from the bluffs to a tunneled double-
track alignment between the south side of the San Dieguito Lagoon basin (near the Del Mar
Fairgrounds) to the north end of Sorrento Valley. Two alternatives are being recommended for further
design, the Revised Camino Del Mar alignment and the Revised Crest Canyon Higher Speed
alignment. The purpose of this white paper is to provide a recommended environmental approach to
allow the San Diego Association of Governments (SANDAG) to select a course of action for California
Environmental Quality Act (CEQA) or National Environmental Policy Act (NEPA) compliance for the
tunnel project. This white paper also presents a list of updated or new technical studies that are
necessary for the recommended approaches.

In December 2006, the California Department of Transportation (Caltrans) and the Federal Railroad
Administration (FRA) completed the Final Program Environmental Impact Report/Environmental
Impact Statement (EIR/EIS) for LOSSAN rail corridor improvements. SANDAG was a responsible
agency for the EIR. The EIR/EIS programmatically addressed improvements along the corridor,
including a proposed tunnel under Del Mar. Any future environmental review will be a subsequent
environmental document to this program EIR/EIS.

Three likely federal actions associated with the project would trigger the need to demonstrate
compliance with the requirements of the NEPA (42 United States Code [USC] 4321, et. seq.) and the
Act’s implementing regulations (40 Code of Federal Regulations 1500 et. seq.). These actions are:

o Federal funding by the FRA and/or FTA;
o Certificate issued by the Surface Transportation Board [49 USC 10901 (c)]; and,

e Permit Issued by the U.S. Army Corps of Engineers (USACE) under Section 404 of
the Clean Water Act and/or Section 10 of the Rivers and Harbors Act.

SANDAG has preliminarily determined an EIS is the appropriate document for compliance with NEPA.
SANDAG should identify a federal lead agency as early as possible to confirm this approach.

The California Environmental Quality Act (CEQA; California Public Resources Code Section 2100 et.
seq.) and the Guidelines for Implementation of the California Environmental Quality Act (California
Code of Regulations Section 15000 et. seq.) apply to the Project. SANDAG would be the lead agency
for compliance with CEQA. SANDAG has determined that an EIR is the appropriate document for
compliance with CEQA.

There is one significant risk identified during preparation of this white paper; with regard to the Crest
Canyon Alternative, the southern tunnel portal is planned for parcel number 301-341-04. That parcel
was protected from development as a condition of Coastal Development Permit Number F8341. Any
project approval by the Coastal Commission would likely require protections similar to those required
of the prior Coastal Development Permit. For that reason, SANDAG should initiate negotiations with
the Coastal Commission to determine the feasibility of using parcel 301-341-04 as a tunnel portal site.

Environmental technical reports/memos recommended to be prepared are listed in this white paper as
are likely regulatory permits that would have to be obtained prior to project construction.
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1 Introduction

The LOSSAN Rail Corridor passes through the City of Del Mar atop coastal bluffs, and the alignment
consists of a single track in this location. The LOSSAN Corridor is a vital component of the San Diego
region’s transportation network. North County Transit District COASTER commuter service, Amtrak
Pacific Surfliner intercity service, and BNSF Railway freight service rely on the corridor to move a
combined 7.6 million passengers and $1 billion in goods each year. Bluff erosion and the threat of sea
level rise due to climate change pose a threat to the continued safety and reliability of rail operations
on the bluffs through Del Mar, and the single-track alignment restricts capacity to increase rail service.
Therefore, SANDAG commissioned the San Diego Regional Rail Corridor Alternative Alignment and
Improvements Conceptual Engineering Study (SD-LOSSAN), which will determine a long-term safety
and operations solution for the San Diego segment of the LOSSAN Rail Corridor.

The objectives of the project are the following:
e Relocate the tracks through Del Mar from the eroding coastal bluffs to a tunnel

¢ Encourage rail ridership on the LOSSAN Corridor to reduce vehicle miles traveled and
associated greenhouse gas emissions by improving rail service through providing a
double-track alignment that enables greater frequency of trains, operation at 110 miles
per hour, and avoids delays caused by train meets in the segment

¢ Remove all or part of the existing railroad berm in Los Pefiasquitos Lagoon if it is no
longer needed and/or as mitigation for project-related impacts on waters of the U.S.
(WOUS) and State of California/Coastal Wetlands

This report documents the analysis of alternatives for the relocation of the alignment from the bluffs to
a double-track alignment between the south side of the San Dieguito Lagoon basin (near the Del Mar
Fairgrounds) to the north end of Sorrento Valley. Figure 1 shows the regional location of the project.

Removing the tracks from the Del Mar bluffs and double tracking this segment of the corridor directly
supports the objectives of SANDAG, the Coastal Commission, North County Transit District, Amtrak,
and BNSF Railway by reducing travel times, enhancing safety, reliability and increasing capacity.

The purpose of this project is to provide a long-term solution to the continued safety and viability of
the LOSSAN Corridor and the overall economic and environmental health of the San Diego region. As
the bluffs recede, the corridor is becoming less viable and the costs to maintain and stabilize the bluffs
will continue to increase. Since the year 2000, nearly $15 million (in year of expenditure) has been
spent to maintain, stabilize, and repair damaged areas of the bluffs. Bluff stabilization is estimated to
cost $100 million in the next decades. The design life of the current stabilization efforts is only 30 years,
after that time period, additional stabilization effort will be needed, or the tracks need to be relocated
off the bluff area.

If a catastrophic failure were to occur and there was a long-term shutdown, the cost to the region could
be in the hundreds of millions of dollars in lost goods movement. It would also increase greenhouse
gas output by increasing car and truck traffic on the already congested Interstate 5 highway.
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Figure 1. Regional Location
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The project’s purpose aligns with the U.S. Department of Transportation’s Record of Decision for Los
Angeles to San Diego, California (LOSSAN) Proposed Rail Corridor Improvements issued in February
2009 supporting the Rail Improvements alternative proposed in the Final Program EIR/EIS for
LOSSAN Rail Corridor Improvements issued by Caltrans in September 2007. The purpose of the
proposed rail improvements to the LOSSAN corridor, as identified in the LOSSAN Program EIR/EIS,
is to develop a faster, safer, and more reliable passenger rail system that provides added capacity in
response to increased travel demand between Los Angeles, Orange, and San Diego Counties.
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The project also supports overall objectives for establishing an integrated passenger rail system,
described in the current (2018) California State Rail Plan as the 2040 Vision. The 2040 Vision will
allow people to:

o Travel seamlessly across urban, suburban, and rural areas of the state with more
trains, more often;

e Save time with significantly faster trips;
e Enjoy the journey on modern, safe, clean, and comfortable trains;
e Glide past traffic congestion on reliable trains and express buses in dedicated lanes;

e Transfer quickly and easily between high-speed, intercity, and regional trains, express
buses, and transit at hub stations with coordinated arrivals and departures with
significantly reduced wait times; and

e Plan entire door-to-door trips and purchase a single ticket using a streamlined trip-
planning portal.

In addition to the policies set forth in the State Rail Plan, as noted in LOSSAN Program EIR/EIS,
minimizing impacts on natural resources (e.g., wetlands, wildlife habitat) and human communities are
also important objectives of the Caltrans regarding any improvement within the rail corridor.

Five alternatives were considered based on a SANDAG conceptual alignment study completed in
2017. Subsequently, SANDAG’s 2021 Regional Plan identified a Del Mar tunnel as a major
transportation network improvement with a horizon year of 2035. The current Alternatives Analysis
Report recommends the Camino Del Mar and Crest Canyon Higher Speed alternatives, which were
then advanced to 10 percent level conceptual engineering. Further analysis was conducted, including
consideration of implications for right-of-way (ROW), utilities, grade separations, railroad systems,
construction, and environmental impacts. These two alternative alignments are shown on Figure 2 and
Figure 3 and are referred to as the Revised Camino Del Mar and Revised Crest Canyon Higher Speed
alternatives, respectively.
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Figure 2. Revised Camino Del Mar Alignment
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DISCLAIMER: No decision has been made on the selection of the proposed project or project alternatives. SANDAG is
continuing to evaluate concepts that may be selected as project alternatives for analysis that will be studied during the formal
environmental review process under the California Environmental Quality Act and the National Environmental Policy Act. All
elements of the conceptual designs in this report are preliminary, and should not be construed as an announcement of the
intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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Figure 3. Revised Crest Canyon Higher Speed Alignment
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intent to acquire any private property. The images are intended to facilitate early public engagement on project concepts.
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It is recommended that both alignments be carried forward into preliminary environmental review for
further evaluation and selection of a preferred alternative. As the alternatives are advanced beyond
10 percent conceptual design, potential cost savings, project delivery methods, and construction
phasing should be analyzed further. The Revised Crest Canyon Higher Speed alternative southern
portal parcel (301-341-04) was protected from development as a condition of Coastal Development
Permit Number F8341. Any project approval by the Coastal Commission likely would require
protections similar to those required of the prior Coastal Development Permit. It is recommended that
the Revised Canyon Crest Higher Speed Alternative southern portal site and an alternative southern
portal site be carried forward into Preliminary Environmental Review. The Alternative Southern Portal
Site identified in Section 4.6 of the Alternatives Analysis Report is a good candidate to be carried
forward.

The purpose of this white paper is to provide a recommended environmental approach for the
narrowed list of tunnel alternatives to allow SANDAG to select a course of action for CEQA/NEPA
compliance. This white paper also presents a list of updated or new technical studies that will be
necessary for the recommended approaches.

1.1 Preliminary Environmental Recommendations

1.1.1 Previous Environmental Review

In December 2006, Caltrans and FRA completed the Final Program EIR/EIS for the Los Angeles to
San Diego Rail Corridor Improvements. SANDAG was a responsible agency for the EIR. The EIR/EIS
programmatically addressed improvements along the corridor, including a proposed tunnel under Del
Mar. Two tunnel alternatives were considered, a tunnel under Camino Del Mar (Low-Build Rail
Improvements Alternative) and a tunnel along Interstate 5 (High-Build Rail Improvements Alterative).
FRA and Caltrans approved the Rail Improvements Alternatives as the preferred project/action. The
current Alternatives Analysis Report is being prepared as the next step in implementing the Rail
Improvements Alternative in the Del Mar area. Any future environmental review will be a subsequent
environmental document to this program EIR/EIS.

1.1.2  National Environmental Policy Act

Three potential federal actions associated with the project would trigger the need to demonstrate
compliance with the requirements of NEPA (42 U.S. Code [USC] 4321, et. seq.) and NEPA
implementing regulations (40 Code of Federal Regulations 1500 et. seq.). These actions are:

e Federal funding by FRA and/or FTA;
e Certificate issued by the STB (49 USC 10901 (c)); and,

e Permit Issued by ACOE under Section 404 of the Clean Water Act and/or Section 10
of the Rivers and Harbors Act for impacts to WOUS.

1.1.3 Federal Railroad Administration and Federal Transit Administration

FRA and FTA recognize classes of actions that normally require an EIS. Actions likely associated with
the SDSVDT project may fall under 23 USC 771.115 (a)(3): construction or extension of a fixed transit
facility (e.g., rapid rail, light rail, commuter rail, bus rapid transit) that will not be located primarily within
an existing transportation ROW.
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The SDSVDT project may fall under 23 USC 771.116 (b) (12): minor rail line additions, including
construction of side tracks, passing tracks, crossovers, short connections between existing rail lines,
and new tracks within existing rail yards or ROW, provided that such additions are not inconsistent
with existing zoning, do not involve acquisition of a significant amount of ROW, and do not significantly
alter the traffic density characteristics of the existing rail lines or rail facilities.

From a federal perspective, the project could be deemed minor by FRA and/or FTA and a categorical
exclusion with technical studies to demonstrate that the project would not have any significant
environmental impacts would be required. With regard to consistency with existing zoning, it is beyond
the scope of this white paper to perform a formal zoning analysis of potentially affected properties. It
is recommended that consistency with local zoning be investigated during subsequent preliminary
environmental review.

Surface Transportation Board

Similarly, the likely STB action appears to fall under 49 USC 1105.6 (a) and (b):

a. EISs will normally be prepared for rail construction proposals other than those described in
paragraph (b)(1) of this section.

b. EAs will normally be prepared for the following proposed actions:

(1) Construction of connecting track within existing rail rights-of-way, or on land owned by
the connecting railroads.

Since the project would be outside of the existing rail ROW and the land is not owned by a railroad, it
would appear an EIS is the appropriate document for NEPA compliance by STB.

In practice, STB recognizes build-in types of projects and that are considered minor actions. These
actions require preparation of an EA. The SDSVDT project may be viewed as such a project by STB.

In the event the existing railroad ROW through Los Pefiasquitos Lagoon is abandoned (fully or
partially), STB regulations recognize abandonment actions as normally requiring EAs (49 USC 1105.6

(b)(2)).

Army Corps of Engineers

ACOE’s NEPA guidance is given in the document Permitting/Regulatory Guidance - Guide/Handbook:
United States Army Corps of Engineers - Procedures for Implementing the National Environmental
Policy Act (ER 200-2-2). The ACOE NEPA procedures are included in the Regulatory and Permitting
Information Desktop Toolkit maintained by the U.S. Department of Energy. They can be found at the
following link: https://openei.org/wiki/RAPID/Roadmap/9-FD-k, which is current as of October 2022.

Section 9.6 of the Toolkit identifies that certain actions normally require the preparation of an EA but
not necessarily an EIS. Such actions include regulatory actions (most permits will normally require
only an EA).

An EA was the NEPA document prepared by ACOE for the Santa Margarita River Bridge Replacement
and Second Track Project that had somewhat similar impacts to WOUS.

ACOE’s Nationwide Permit Program and their Nationwide Permits (NWP) authorize certain activities
under Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899
provided all conditions can be met by the project. ACOE complies with NEPA when adopting the
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Nationwide Permit Program every 5 years; therefore, no further ACOE NEPA compliance would be
required for projects that qualify for the NWP program.

There are 54 NWPs and number 14 (Linear Transportation Projects) and number 33 (Temporary
Construction Access and Dewatering) are the two NWPS most applicable to the SDSVDT project
where it discharges to WOUS. NWP 14 is only valid for a project that does not result in the loss of
greater than 1/3 of an acre of tidal WOUS. The current proposal is to remove enough of the existing
railroad berm from Los Pefiasquitos Lagoon such that the net loss of tidal WOUS is less than zero.
This approach has been successfully used by other LOSSAN projects that qualified under NWP 14,
most recently including the San Dieguito Lagoon Double Track Project.

NEPA Recommendation

SANDAG has preliminarily determined an EIS is the appropriate document for compliance with NEPA.
SANDAG should identify a federal lead agency as early as possible to confirm this approach.

1.1.4  California Environmental Quality Act

CEQA (California Public Resources Code Section 2100 et. seq.) and the Guidelines for
Implementation of CEQA (California Code of Regulations Section 15000 et. seq.) apply to
discretionary actions taken by the State of California and local governments in California.

CEQA applies to the SDSVDT project because it is a discretionary action that is considered a project
under CEQA. The project likely would not qualify for a statutory or categorical exemption from CEQA.
CEQA compliance would need to be obtained either through preparation of an (M)ND or an EIR.

CEQA Recommendation

The California Environmental Quality Act (CEQA; California Public Resources Code Section 2100 et.
seq.) and the Guidelines for Implementation of the California Environmental Quality Act (California
Code of Regulations Section 15000 et. seq.) apply to the Project. SANDAG would be the lead agency
for compliance with CEQA. SANDAG has determined that an EIR is the appropriate document for
compliance with CEQA.

1.2  Schedule (Assumes Joint Environmental Impact
Report/ Environmental Impact Statement)

Technical Reports Q1 2023 to Q2 2024
Notice of Preparation/Intent Q2 2024
Draft EIR/EIS Q2 2024 to Q2 2025
Public Review Q3 2025
Final EIR/EIS Q4 2026
Permitting Q4 2025 to Q4 2027
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1.3 Required Environmental Technical Reports

The scope of environmental review will depend ultimately on the project and alternatives to be
evaluated under NEPA and/or CEQA. Both NEPA and CEQA require scoping early in the process to
identify necessary areas of study and impact analysis. This white paper recommends SANDAG
proceed with environmental technical report preparation while in discussion with potential federal
action agencies. NEPA and CEQA required scoping should occur following identification of the NEPA
lead agency and upon determination as to the applicability of CEQA.

It is recommended that none of the prior technical reports be updated. The analysis in the
programmatic EIR/EIS is 15+ years old and was also programmatic in nature. For this reason, we
recommend preparing new technical reports/memos.

The following technical reports or memorandums should be prepared to support a joint NEPA/CEQA
document (list derived from the LOSSAN EIR/EIS environmental review topics and updated to include
Social Justice and other CEQA initial study checklist topics):

Air Quality

Social and Environmental
Justice

Traffic and Circulation
Noise and Vibration

Public Utilities, Services and
Facilities

Biological Resources and
Wetlands

Hydrology and Water
Resources

Aesthetics and Visual
Resources

Prime and Unique Farmlands
(Memo)

Mineral Resources (Memo)

Wildfire (Memo)

Greenhouse Gas Impact
Analysis

Land Use and Planning,
Communities and
Neighborhoods, and Property

Travel Conditions
Energy
Public Health and Safety

Hazardous Materials and Waste

Cultural and Paleontological
Resources

Tribal Cultural Resources

Section 4(f) and 6(f) (Public
Parks and Recreation)

Geology and Soils

Population/Housing (Memo)

The 2017 Conceptual Engineering and Environmental Constraints for Double Track Alignment
Alternatives Between Del Mar Fairgrounds and Sorrento Valley (2017 Alternatives Study) was
supported by one technical report for Cultural Resources. That report was not a full technical report
as required by NEPA and CEQA. The report was based on a 2014 records search that is now seven
your old. As such, a new record search and full technical report is required. A preliminary geotechnical
evaluation was also prepared; however, it was not a full technical report either. No other technical
reports were prepared for the 2017 Alternatives Study.
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The current Final Del Mar Tunnels Alternatives Analysis Report -San Dieguito to Sorrento Valley
Double Track is supported by a preliminary drainage report, geotechnical data and reconnaissance
report and a noise and vibration technical report. These reports include useful information, but they
were based on conceptual engineering and do not meet the requirements for project specific technical
report.

With regard to the Canyon Crest Alternative, the southern tunnel portal is planned for parcel number
301-341-04. That parcel was protected from development as a condition of Coastal Development
Permit No. F8341. Any project approval by the Coastal Commission likely would require protections
similar to those required of the prior Coastal Development Permit. For that reason, SANDAG should
initiate negotiations with the Coastal Commission to determine the feasibility of using parcel 301-341-
04 as a tunnel portal site.

1.4 Regulatory Permitting

The following permits likely would be required because all project alternatives would involve
placement of fill in water of the United States, occur in the Coastal Zone, have the potential to affect
threatened and endangered species, and have the potential to affect important cultural resources:

¢ Clean Water Act Section 401 Water Quality Certification;

o Clean Water Act Section 404 Fill Permit;

e Rivers and Harbors Act Section 10 Permit (processed with the 404 permit);

o Coastal Zone Management Act Federal Consistency Certification;

e Endangered Species Act Section 7 Consultation;

¢ Magnuson-Stevens Fishery Conservation and Management Act Consultation; and

e National Historic Preservation Act Section 106 Consultation.

With regard to the Coastal Zone Management Act Federal Consistency Certification, SANDAG and
Caltrans prepared a Public Works Plan/Transportation Resource Enhancement Plan for the North
Coast Corridor. The NCC is a blueprint for implementing a $6-billion 40-year program of rail, highway,
transit, bicycle, pedestrian, and coastal resource improvements that span 27 miles of the Northern
San Diego County coastline, from La Jolla to Oceanside.

The Public Works Plan/Transportation Resource Enhancement Plan allows these improvements to be
analyzed as an integrated system and to optimize the suite of improvements so that transportation
goals are met in a manner that maintains and enhances public access to coastal resources and
recreational facilities and sensitive coastal resources are protected and enhanced wherever feasible.
The Public Works Plan/Transportation Resource Enhancement Plan also serves as the regulatory
document that provides a comprehensive mechanism for conducting a federal consistency review
under the Coastal Zone Management Act for all of the North Coast Corridor improvements, and for
coastal development permitting and processing of applicable local coastal program amendments
pursuant to the Coastal Act for those elements of the Public Works Plan/Transportation Resource
Enhancement Plan subject to Public Works Plan requirements. In addition, the Public Works
Plan/Transportation Resource Enhancement Plan links and identifies mitigation measures for project
elements within lagoon areas that are subject solely to the Coastal Commission's coastal development
permit review process.
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Authority for a Public Works Plans is provided under California Code of Regulations Title 14, Chapter
7, Subchapter 2, Public Works Plans. The Del Mar tunnel Camino Del Mar and Interstate
5/Pefiasquitos alignments are addressed in the Public Works Plans. The Public Works Plans provides
as follows: Given the program level of detail available for rail projects that the PWP/TREP indicates
will be handled solely through federal consistency review, it is expected that federal consistency review
for such rail improvements will be conducted in a phased manner. Similarly, rail projects that may be
processed through the PWP may be subject to future PWP amendment and NOIDs to ensure
consistency with the approved PWP; SANDAG/Caltrans may choose (in consultation with the Coastal
Commission) to submit a coastal development permit application to the appropriate permitting agency.

12 | November 2022



Appendix C. Utility Conflict Matrix



This page is intentionally blank.



San Dieguito to Sorrento Valley Double Track Camino Del Mar - North October 2022
Del Mar Tunnels Alternatives Analysis Utility Conflict Matrix UtiIity Conflict Matrix
DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM DESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONFLICT PIPIRELOCATE/
ENCASE BY
OVERHEAD JIMMY DURANTE 15+25 TO SDGE ELECTRIC ASSET
1 ELECTRIC ELECTRIC SDGE AERIAL BVD 22+00 (JDB) MAP FILL RELOCATE UTILITY
OVERHEAD JIMMY DURANTE 22+00 TO SDGE ELECTRIC ASSET |FILL OVER CUT &
2 ELECTRIC ELECTRIC SDGE AERIAL BVD 26+00 (JDB) MAP COVER SECTION RELOCATE UTILITY
OVERHEAD SDGE ELECTRIC ASSET
3 ELECTRIC ELECTRIC SDGE AERIAL LUZON AVE 28+50 (JDB) MAP FILL RELOCATE UTILITY
OVERHEAD JIMMY DURANTE SDGE ELECTRIC ASSET | CUT & COVER
4 ELECTRIC ELECTRIC SDGE AERIAL BVD 22+75 (JDB) MAP SECTION RELOCATE UTILITY
5 UG ELECTRIC ELECTRIC SDGE TBD JIMMYSVUDRANTE 20+00 (JDB) SDGE ELE’&IEIC ASSET FILL RELOCATE UTILITY
6 UG ELECTRIC ELECTRIC SDGE TBD JIMMYSVUDRANTE 21+25 (JDB) SDGE ELE’&IEIC ASSET FILL RELOCATE UTILITY
OVERHEAD SDGE ELECTRIC ASSET
7 ELECTRIC ELECTRIC SDGE TBD DAVID WAY 18+50 (JDB) MAP FILL RELOCATE UTILITY
JIMMY DURANTE 15+25 TO AT&T DISTRIBUTION
8 AT&T CONDUIT | COMMUNICATIONS AT&T TBD BLVD 19+00 (JDB) INDEX MAP FILL RELOCATE UTILITY
AT&T JIMMY DURANTE 15+25 TO AT&T DISTRIBUTION
9 UNDERGROUND COMMUNICATIONS AT&T TBD BLVD 19+00 (JDB) INDEX MAP FILL RELOCATE UTILITY
AT&T JIMMY DURANTE AT&T DISTRIBUTION PERMANENT
10 UNDERGROUND COMMUNICATIONS AT&T TBD BLVD 18+50 (JDB) INDEX MAP FACILITIES RELOCATE UTILITY
SOUTH SIDE OF
11 AT&T CONDUIT | COMMUNICATIONS AT&T TBD JIMMY DURANTE 23+50 AT&T DISTRIBUTION U-STRUCTURE RELOCATE UTILITY
BLVD INDEX MAP
SOUTH SIDE OF
AT&T AT&T DISTRIBUTION
12 UNDERGROUND COMMUNICATIONS AT&T TBD JIMMYBE\L/JSANTE 23+50 INDEX MAP U-STRUCTURE RELOCATE UTILITY
CHARTER AERIAL CHARTER JIMMY DURANTE 14+50 TO
13 blus 3 LATERALS COMMUNICATIONS SPECTRUM AERIAL BLVD 22+00 (JDB) CHARTER ASSET MAP FILL RELOCATE UTILITY
CHARTER JIMMY DURANTE 22+00 TO FILL OVER CUT &
14 CHARTER AERIAL | COMMUNICATIONS SPECTRUM AERIAL BLVD 26+00 (JDB) CHARTER ASSET MAP COVER SECTION RELOCATE UTILITY
CHARTER JIMMY DURANTE 26+00 TO
15 CHARTER AERIAL | COMMUNICATIONS SPECTRUM AERIAL BLVD 28+50 (JDB) CHARTER ASSET MAP FILL RELOCATE UTILITY
CHARTER CHARTER JIMMY DURANTE PERMANENT
16 UNDERGROUND COMMUNICATIONS SPECTRUM TBD BLVD 18+50 (JDB) CHARTER ASSET MAP FACILITIES RELOCATE UTILITY
GAS (1 1/4" PE, 2" JIMMY DURANTE 16+50 TO
17 PE) GAS SDGE TBD BLVD 20+50 (JDB) SDGE GAS ASSET MAP FILL RELOCATE UTILITY
18 GAS (2" PE) GAS SDGE TBD DAVID WAY 18+50 (JDB) SDGE GAS ASSET MAP FILL RELOCATE UTILITY
" JIMMY DURANTE PERMANENT
19 GAS (1 1/4" PE) GAS SDGE TBD BLVD 17+00 (JDB) SDGE GAS ASSET MAP FACILITIES RELOCATE UTILITY
PERMANENT
20 | GAS (11/4" PE) GAS SDGE TBD J'MMYBE\L/’SANTE 25+25 SDGE GAS ASSET MAP | FACILITIES & RELOCATE UTILITY
U-STRUCTURE
UG MCI- JIMMY DURANTE 15+25 TO
21 COMMUNICATIONS COMMUNICATIONS VERIZON TBD BLVD 22+00 (JDB) MCI ASSET MAP FILL RELOCATE UTILITY
UG MCI- JIMMY DURANTE 22+00 TO FILL OVER CUT &
22 COMMUNICATIONS COMMUNICATIONS VERIZON TBD BLVD 26+00 (JDB) MCI ASSET MAP COVER SECTION RELOCATE UTILITY
UG MCI- JIMMY DURANTE 26+00 TO
23 COMMUNICATIONS COMMUNICATIONS VERIZON TBD BLVD 28+50 (JDB) MCI ASSET MAP FILL PIP UTILITY
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Del Mar Tunnels Alternatives Analysis Utility Conflict Matrix UtiIity Conflict Matrix
DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM DESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONELICT PIP/RELOCATE
ENCASE BY
30" RCP STORM CITY OF DEL JIMMY DURANTE FILL &
24 STORM DRAIN 5 17+00 (JDB) AS-BUILT (E-85-002-2) PERMANENT REPLACE PROJECT
DRAIN MAR BLVD
FACILITIES
24" PVC STORM CITY OF DEL . 27+00 TO
25 DRAIN STORM DRAIN MAR 4 LUZON AVE 28+25 (JDB) AS-BUILT (E-90-004-3) FILL PIP PROJECT
24" RCP STORM
26 DRAIN (CEMENT STORM DRAIN C'TYM?A';DEL 5 J'MMYBIE_)\L/JSANTE 2;2355( JTD%) AS-BUILT (E-91-004-4) FILL PIP PROJECT
SLURRY BACKEFILL)
24" RCP STORM
27 DRAIN (CEMENT STORM DRAIN C'TYM?A';DEL 5 J'MMYBIE_)\L/JSANTE 25328(2 JTD%) AS-BUILT (E-91-004-4) '(';"C')';/(E);{/ i’;gﬁgf“ RELOCATE PROJECT
SLURRY BACKEFILL)
DRAINAGE CITY OF DEL MAR ASSET [FILL OVER CUT &
28 CHANNEL STORM DRAIN NCTD SURFACE | 21ST STREET 26+50 MAP COVER SECTION| ~ RELOCATE PROJECT
CITY OF DEL JIMMY DURANTE 16+75 TO FILL &
29 12" VCP SEWER SEWER 6'-8 AS-BUILT (E-80-004-01) PERMANENT TBD PROJECT
MAR BLVD 20+00 (JDB)
FACILITIES
CITY OF DEL JIMMY DURANTE (E-78-003-02) FILL OVER CUT &
30 6" SEWER SEWER MAR TBD BLVD 21+25 (JDB) WASTEWA’\;iE SYSTEMS | . GVER SECTION TBD PROJECT
. CITY OF DEL o JIMMY DURANTE FILL OVER CUT &
31 12" PVC SEWER SEWER MAR 2'-8 BLVD 24+75(JDB) | AS-BUILT (E-86-001-09) | ~vrp or~rion TBD PROJECT
. CITY OF DEL o JIMMY DURANTE 15450 TO | AS-BUILT (E-15-005-25) (E-
32 8" PVC SEWER SEWER MAR 2'-4 BLVD 20+00 (JDB) 56.002.01) FILL TBD PROJECT
CITY OF DEL JIMMY DURANTE 20+00 TO (E-56-002-01)
33 8" SEWER SEWER MAR TBD BLVD 22400 (JDB) WASTEWA’\;iE SYSTEMS FILL TBD PROJECT
34 8" SEWER SEWER CITY OF DEL TBD JIMMY DURANTE 22+00 TO WASTI(EI;:/;/T'I-'(I)E(I?-SO\?STEMS FILL OVER CUT & TBD PROJECT
MAR BLVD 26+50 (JDB) MAP COVER SECTION
. CITY OF DEL ,
35 8" VCP SEWER SEWER MAR 8 DAVID WAY 18+50 (JDB) AS BUILT (78-003-02) FILL RELOCATE PROJECT
8" DIP & 6" PVC CITY OF DEL o JIMMY DURANTE 15425 TO
36 WATER WATER MAR 3.4 BLVD 18+50 (JDB) AS-BUILT (E-15-005-21) FILL TBD PROJECT
12"FPVC WATER IN CITY OF DEL | 3'MIN, JIMMY DURANTE 15+25 TO
37 | 20" STEEL CASING WATER MAR TBD BLVD 22400 (JDB) AS-BUILT (E-15-005-21) FILL TBD PROJECT
12"FPVC WATER IN CITY OF DEL | 3'MIN, JIMMY DURANTE 22+00 TO FILL OVER CUT &
38 | 20" STEEL CASING WATER MAR TBD BLVD 26+50 (JDB) AS-BUILT (E-15-005-22/23) | 5y/ER SECTION TBD PROJECT
12"FPVC WATER IN CITY OF DEL | 3'MIN, JIMMY DURANTE 26+50 TO
39 | Jo" STEEL CASING WATER MAR TBD BLVD 28+00 (JDB) AS-BUILT (E-15-005-22/23) FILL TBD PROJECT
. CITY OF DEL : JIMMY DURANTE 28+00 TO
40 12" PVC WATER WATER MAR 4 BLVD 28450 (JDB) AS-BUILT (E-95-003-04) FILL TBD PROJECT
6" ACP - CITY OF DEL JIMMY DURANTE 20+00 TO
41 ABANDONED WATER MAR TBD BLVD 22400 (JDB) AS-BUILT (E-15-005-22) FILL ABANDON PROJECT




San Dieguito to Sorrento Valley Double Track Camino Del Mar - South October 2022
Del Mar Tunnels Alternatives Analysis Utility Conflict Matrix Utility Conflict Matrix
DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM DESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONFELICT PIPIRELOCATE/
ENCASE BY
10-INCH ACP CITY OF DEL - CARMEL VALLEY CUT & COVER
1 WATER WATER MAR 3" min. ROAD 128+25 AS-BUILT (E-80-001-04) SECTION RELOCATE PROJECT
6-INCH VCP CITY OF DEL CARMEL VALLEY CUT & COVER
2 SEWER SEWER MAR 12'-14' ROAD 128+70 AS-BUILT (E-80-001-04) SECTION REMOVE PROJECT
(ABANDONED)
8-INCH VCP CITY OF SAN . CARMEL VALLEY AS-BUILT (E-80-001-04)- CUT & COVER
3 SEWER SEWER DIEGO 6 ROAD 128+30 REFERENCED SECTION RELOCATE PROJECT
8-INCH VCP CITY OF SAN CARMEL VALLEY CITY OF DEL MAR UTILITY CUT & COVER
4 SEWER SEWER DIEGO 8D ROAD 128+60 ASSET MAP SECTION RELOCATE PROJECT
12-INCH PVC CITY OF DEL CARMEL VALLEY CUT & COVER
5 SEWER FORCE SEWER 10' 128+80 AS-BUILT (E-72-008-9) RELOCATE PROJECT
MAIN MAR ROAD SECTION
12-INCH RCP CITY OF DEL 5'TO CARMEL VALLEY FILL OVER CUT &
6 STORM DRAIN STORM DRAIN MAR DAYLIGHT ROAD 130+00 AS-BUILT (E-80-001-04) COVER SECTION RELOCATE PROJECT
24" RCP STORM CITY OF DEL A CARMEL VALLEY FILL OVER CUT &
7 DRAIN STORM DRAIN MAR 4-6.5 ROAD 130+00 AS-BUILT (E-80-001-04) COVER SECTION RELOCATE PROJECT
24" RCP STORM CITY OF DEL o TORREY POINT RD PERMANENT
8 DRAIN STORM DRAIN MAR 6'-9 cDS 126+00 AS-BUILT (E-80-001-07) FACILITIES AREA RELOCATE PROJECT
CONDUIT CARMEL VALLEY AT&T DISTRIBUTION INDEX CUT & COVER
9 (UG TELEPHONE) COMMUNICATIONS AT&T TBD ROAD TBD MAP SECTION RELOCATE UTILITY
CONDUIT (UG CARMEL VALLEY AT&T DISTRIBUTION INDEX CONSTRUCTION
10 TELEPHONE) COMMUNICATIONS AT&T TBD ROAD 130+50 MAP STAGING AREA PIP PROJECT
" CARMEL VALLEY SDGE GAS ASSET MAP CUT & COVER
11 4" GAS GAS SDGE TBD ROAD TBD (15600-119570) SECTION RELOCATE UTILITY
" CARMEL VALLEY SDGE GAS ASSET MAP CONSTRUCTION
12 3/4" GAS GAS SDGE TBD ROAD 130+50 (15607-119570) STAGING AREA PIP PROJECT
PRIMARY UG CARMEL VALLEY SDGE GAS ASSET MAP CONSTRUCTION
13 ELECTRIC ELECTRIC SDGE TBD ROAD 130+50 (15607-119565) STAGING AREA RELOCATE UTILITY
SECONDARY UG CARMEL VALLEY SDGE GAS ASSET MAP CONSTRUCTION
4 ELECTRIC ELECTRIC SDGE 8D ROAD 130+50 (15607-119570) STAGING AREA PIP PROJECT
SECONDARY UG TORREY POINT SDGE GAS ASSET MAP CONSTRUCTION
5 ELECTRIC ELECTRIC SDGE 8D ROAD 126+00 (15607-119575) STAGING AREA PIP PROJECT




San Dieguito to Sorrento Valley Double Track Crest Canyon Higher Speed - North October 2022
Del Mar Tunnels Alternatives Analysis Utility Conflict Matrix Utility Conflict Matrix
DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM DESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONFLICT PIP/RELOCATE/
ENCASE BY
OVERHEAD JIMMY DURANTE 15+25TO |SDGE ELECTRIC ASSET
1 ELECTRIC ELECTRIC SDGE AERIAL BVD 21425 (JDB) MAP FILL RELOCATE UTILITY
FILL OVER CUT
OVERHEAD JIMMY DURANTE 21+25TO |SDGE ELECTRIC ASSET
2 ELECTRIC ELECTRIC SDGE AERIAL BVD 24+50 (JBD) MAP gECCC?r\I/gE RELOCATE UTILITY
OVERHEAD JIMMY DURANTE 24+50 TO |SDGE ELECTRIC ASSET
3 ELECTRIC ELECTRIC SDGE AERIAL BVD 28+50 (JDB) MAP FILL RELOCATE UTILITY
OVERHEAD JIMMY DURANTE SDGE ELECTRIC ASSET| CUT & COVER
4 ELECTRIC ELECTRIC SDGE AERIAL BVD 22+75 (JDB) MAP SECTION RELOCATE UTILITY
5 UG ELECTRIC ELECTRIC SDGE TBD JIMMYSVUDRANTE 20+00 (JDB) SDGE ELE@;EIC ASSET FILL RELOCATE UTILITY
6 UG ELECTRIC ELECTRIC SDGE TBD JIMMYSVUDRANTE 21+25 (JDB) SDGE ELE@;EIC ASSET FILL RELOCATE UTILITY
OVERHEAD SDGE ELECTRIC ASSET
7 ELECTRIC ELECTRIC SDGE TBD DAVID WAY 18+50 (JDB) MAP FILL RELOCATE UTILITY
JIMMY DURANTE 15+25 TO AT&T DISTRIBUTION
8 AT&T CONDUIT |COMMUNICATIONS AT&T TBD BLVD 19+00 (JDB) INDEX MAP FILL RELOCATE UTILITY
AT&T JIMMY DURANTE 15+25 TO AT&T DISTRIBUTION
9 UNDERGROUND COMMUNICATIONS AT&T TBD BLVD 19+00 (JDB) INDEX MAP FILL RELOCATE UTILITY
AT&T JIMMY DURANTE AT&T DISTRIBUTION PERMANENT
10 UNDERGROUND COMMUNICATIONS AT&T TBD BLVD 18+50 (JDB) INDEX MAP FACILITIES RELOCATE UTILITY
SOUTH SIDE OF
11 AT&T CONDUIT |COMMUNICATIONS AT&T TBD JIMMY DURANTE 23+50 AT&T DISTRIBUTION U-STRUCTURE RELOCATE UTILITY
BLVD INDEX MAP
SOUTH SIDE OF
AT&T AT&T DISTRIBUTION
12 UNDERGROUND COMMUNICATIONS AT&T TBD JIMMYBI:L)SDRANTE 23+50 INDEX MAP U-STRUCTURE RELOCATE UTILITY
CHARTER AERIAL CHARTER JIMMY DURANTE 15+25 TO
13 plus 3 LATERALS COMMUNICATIONS SPECTRUM AERIAL BLVD 21425 (JDB) CHARTER ASSET MAP FILL RELOCATE UTILITY
CHARTER AERIAL CHARTER JIMMY DURANTE 21+25TO FILL OVER CUT
14 plus 1 LATERAL COMMUNICATIONS SPECTRUM AERIAL BLVD 24+50 (JDB) CHARTER ASSET MAP gECCC?r\I/gE RELOCATE UTILITY
CHARTER AERIAL CHARTER JIMMY DURANTE 24+50 TO
15 plus 2 LATERALS COMMUNICATIONS SPECTRUM AERIAL BLVD 28+50 (JDB) CHARTER ASSET MAP FILL RELOCATE UTILITY
CHARTER CHARTER JIMMY DURANTE PERMANENT
16 UNDERGROUND COMMUNICATIONS SPECTRUM TBD BLVD 18+50 (JDB) | CHARTER ASSET MAP FACILITIES RELOCATE UTILITY
GAS (1 1/4" PE, 2" JIMMY DURANTE 16+50 TO
17 PE) GAS SDGE TBD BLVD 20+50 (JDB) SDGE GAS ASSET MAP FILL RELOCATE UTILITY
18 GAS (2" PE) GAS SDGE TBD DAVID WAY 18+50 (JDB) | SDGE GAS ASSET MAP FILL RELOCATE UTILITY
" JIMMY DURANTE PERMANENT
19 GAS (1 1/4" PE) GAS SDGE TBD BLVD 17+00 (JDB) | SDGE GAS ASSET MAP FACILITIES RELOCATE UTILITY
" JIMMY DURANTE CUT & COVER
20 GAS (1 1/4" PE) GAS SDGE TBD BLVD 25+25 SDGE GAS ASSET MAP SECTION RELOCATE UTILITY
MCI JIMMY DURANTE 15+25 TO
21 COMMUNICATIONS COMMUNICATIONS MCI TBD BLVD 21425 (JDB) MCI ASSET MAP FILL RELOCATE UTILITY
FILL OVER CUT
MCI JIMMY DURANTE 21+25TO
22 COMMUNICATIONS COMMUNICATIONS MCI TBD BLVD 24+50 (JDB) MCI ASSET MAP gECCC?r\I/gE RELOCATE UTILITY
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San Dieguito to Sorrento Valley Double Track Crest Canyon Higher Speed - North
Del Mar Tunnels Alternatives Analysis Utility Conflict Matrix Utility Conflict Matrix
DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM DESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONFLICT PIP/RELOCATE/
ENCASE BY
MCI JIMMY DURANTE 24+50 TO
23 COMMUNICATIONS COMMUNICATIONS MCI TBD BLVD 28+50 (JDB) MCI ASSET MAP FILL RELOCATE UTILITY
30" RCP STORM CITY OF DEL JIMMY DURANTE FILL &
24 STORM DRAIN 5 17+00 (JDB) | AS-BUILT (E-85-002-2) PERMANENT REPLACE PROJECT
DRAIN MAR BLVD
FACILITIES
24" RCP STORM CITY OF DEL , 27+00 TO |AS-BUILT(E-85-005-5), (E
25 DRAIN STORM DRAIN MAR 4 LUZON AVE 28+25 (JDB) 90-004-3) FILL PIP PROJECT
24" RCP STORM
26 DRAIN (CEMENT STORM DRAIN CITYMOAFRDEL 5 ‘“MMYBIE\L/JDRANTE ZEZS(JTD%) AS-BUILT (E-91-004-4) FILL PIP PROJECT
SLURRY BACKFILL)
24" RCP STORM FILL OVER CUT
27 DRAIN (CEMENT STORM DRAIN ClTYM?:RDEL 5 JIMMYBEL)SDRANTE 2241-235(};308) AS-BUILT (E-91-004-4) & COVER RELOCATE PROJECT
SLURRY BACKFILL) SECTION
FILL OVER CUT
18" CMP STORM CITY OF DEL JIMMY DURANTE AS-BUILT (E-91-004-4) -
28 DRAIN STORM DRAIN MAR TBD BLVD 28+00 REFERENCED & COVER RELOCATE PROJECT
SECTION
FILL OVER CUT
29 DRAINAGE STORM DRAIN NCTD SURFACE 21ST STREET 26+50 CITY OF DEL MAR & COVER REPLACE PROJECT
CHANNEL ASSET MAP
SECTION
FILL &
" CITY OF DEL . JIMMY DURANTE 16+75TO AS-BUILT (E-80-004-01)
30 12" VCP SEWER SEWER MAR 6'-8 BLVD 21+25 (JDB) & (E85-002-1) PERMANENT TBD PROJECT
FACILITIES
(E-78-003-02) FILL OVER CUT
31 6" VCP SEWER SEWER CITYMOAFRDEL TBD ‘“MMYBIE\L/JDRANTE 21+25 (JDB) WASTEWATER & COVER TBD PROJECT
SYSTEMS MAP SECTION
32 12" PVC SEWER SEWER CITYMOAFRDEL 2'-8' ‘“MMYBIE\L/JDRANTE 25+25 (JDB) | AS-BUILT (E-86-001-09) FILL TBD PROJECT
33 8" VCP SEWER SEWER CITYMOAFRDEL 7 ‘“MMYBIE\L/JDRANTE 28+50 (JDB) | AS-BUILT (E-60-009-1) FILL TBD PROJECT
" CITY OF DEL o JIMMY DURANTE 15+50 TO AS-BUILT (E-15-005-25)
34 8" PVC SEWER SEWER MAR 2'-4 BLVD 21+25 (JDB) (E-56-002-01) FILL TBD PROJECT
(E-56-002-01) FILL OVER CUT
35 8" SEWER SEWER CITYMOAFRDEL TBD ‘“MMYBIE\L/JDR ANTE 2i1;gs( JTD%) WASTEWATER & COVER TBD PROJECT
SYSTEMS MAP SECTION
(E-60-009-02)
36 8" SEWER SEWER CITYMOAFRDEL TBD ‘“MMYBIE\L/JDR ANTE 253:3 JTD%) WASTEWATER FILL TBD PROJECT
SYSTEMS MAP
(E-86-003-01) FILL OVER CUT
37 12" SEWER SEWER CITYMOAFRDEL TBD ‘“MMYBIE\L/JDR ANTE 25+00 (JDB) WASTEWATER & COVER RELOCATE PROJECT
SYSTEMS MAP SECTION
FILL &
" CITY OF DEL . JIMMY DURANTE 16+75TO AS-BUILT (E-80-004-01)
38 12" VCP SEWER SEWER MAR 6'-8 BLVD 21+25 (JDB) (E-85-002-01) PERMANENT TBD PROJECT
FACILITIES
" CITY OF DEL ,
39 8" VCP SEWER SEWER MAR 8 DAVID WAY 18+50 (JDB) AS BUILT (78-003-02) FILL RELOCATE PROJECT
8"DIP & 6" PVC CITY OF DEL o JIMMY DURANTE 14+50 TO
40 WATER WATER MAR 3-4 BLVD 18+50 (JDB) AS-BUILT (E-15-005-21 FILL TBD PROJECT
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Crest Canyon Higher Speed - North
Utility Conflict Matrix

October 2022

DISPOSITION
UTILITY UTILITY POTENTIAL
ITEM | D ESCRIPTION UTILITY TYPE OWNER DEPTH LOCATION STATION DATA SOURCE CONFLICT | PIFTRECOCATE
ENCASE BY
12"FPVC WATER IN CITYOFDEL| 3'MIN, | JIMMY DURANTE | 14+50 TO
4 | o STEEL CASING WATER VAR TBD BLVD 21425 (JDB) | ASBUILT (E-15-005-21) FILL TBD PROJECT
4 |12'FPVC WATERIN WATER CITYOFDEL| 3'MIN, | JIMMYDURANTE | 21+25TO AS-BUILT (E-15-005- F”"&%\(’)E/REQUT 8D PROJECT
20" STEEL CASING MAR TBD BLVD 24+50 (JDB) 22/23)
SECTION
12'FPVC WATER IN CITYOFDEL| 3'MIN, | JIMMY DURANTE | 24+50 TO AS-BUILT (E-15-005-
43| 20" STEEL CASING WATER MAR TBD BLVD 28+25 (JDB) 22/23) FILL TBD PROJECT
6" ACP - CITY OF DEL JIMMY DURANTE | 20+00 TO
44 ABANDONED WATER VAR TBD BLVD 22400 (JDB) | ASBUILT (E-15-005-22) FILL ABANDON PROJECT
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The Del Mar Tunnels Alternatives Analysis Drainage Report details design
requirements and potential floodplain impacts associated with the two
proposed alignment alternatives, as outlined in the Del Mar Tunnels
Alternatives Analysis Report (HDR 2022). The Del Mar alignment alternatives
begin and end in two separate watersheds, San Dieguito River and Los
Pefasquitos, as well as their associated floodplains, and intersect areas
potentially impacted by sea level rise. Potential flood risks influence proposed
design features such as portal elevations, fill and bridge locations, and track
alignment and profile. Recommended hydraulic design criteria for these
features considered the San Diego Association of Governments (SANDAG)
design criteria, proximity to the sea level rise area of influence, current
Federal Emergency Management Agency (FEMA) flood elevations, and
recent hydraulic analyses to limit impacts from and risk to project elements.
In the areas potentially affected by sea level rise, recommendations are
made to protect the tracks and portals against the 100-year flood event
considering the effects of sea level rise through year 2100 per the LOSSAN
Design Criteria. Recent hydraulic analyses were reviewed and used to
assess the design elevation based on this standard. Tunnel portals are
recommended to be above the 100-year flood plus sea level rise or the
current 500-year flood, whichever is greater. These recommended criteria
are considered, in addition to other design constraints that are not hydraulics
related. This report also describes the current FEMA special flood hazard
areas (floodplains) at San Dieguito and Los Peflasquitos Lagoons and the
compliance requirements related to the National Flood Insurance Program.
The proposed alignments should minimize impacts on the FEMA floodplains.
A recommended approach to FEMA compliance, for each floodplain and
alignment, is provided.
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San Dieguito to Sorrento Double Track
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1 Purpose

The purpose of this study is to analyze the potential floodplain impacts and design requirements
associated with the proposed alternatives for removing the existing tracks from the Del Mar Bluffs and
placing the tracks in a tunnel between the south side of San Dieguito Lagoon basin (near the Del Mar
Fairgrounds) and the north end of Sorrento Valley. This report documents the hydraulic design support
for the Del Mar Alternatives Analysis Report (HDR 2022). The hydraulic analysis includes evaluation
of the alignments and design input for the track profile and drainage features for two proposed

alternatives.
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2 Background

Ongoing bluff erosion and the threat of sea level rise due to climate change underscore the importance
of moving the railroad tracks completely off the Del Mar Bluffs. As such, the San Diego Association of
Governments (SANDAG) commissioned the San Diego Regional Rail Corridor Alternative Alignment
and Improvements Conceptual Engineering Study (SD-LOSSAN or project), which will determine a
long-term safety and operations solution for the San Diego segment of the Los Angeles-San
Diego-San Luis Obispo (LOSSAN) railroad tracks. The Del Mar Alternatives Analysis Report (HDR
2022) documented the analysis and selection of alternatives for relocating the existing single-track
alignment of the LOSSAN rail corridor through the City of Del Mar, where the rail line runs along a
terrace on the coastal bluffs, to a future double-tracked alignment between the south side of the San
Dieguito Lagoon basin (near the Del Mar Fairgrounds) and the north end of Sorrento Valley in the City
of San Diego. The alternatives analyzed would replace the existing LOSSAN rail corridor alignment
along the coastal bluffs with a new alignment away from the bluffs, primarily located within tunnels
through the coastal hill of Del Mar and on aerial structures, that would eliminate the risk of a rail corridor
service outage caused by bluff erosion. The proposed alignment would provide greater track capacity
and a higher operating speed for trains in the corridor, enabling projected increases in service. Five
tunnel alignment alternatives were initially developed by SANDAG in a 2017 conceptual engineering
and environmental analysis (HNTB Corporation 2017). For this project, the initial five alignment
designs were refined to achieve higher operating speeds, then analyzed to determine their
effectiveness in meeting the project’s evaluation criteria. Alignments were evaluated based on defined
planning, construction, post-construction/operation, and community acceptance considerations. At the
conclusion of the alternatives analysis process, two alignments were carried forward for additional
evaluation. A summary description of final two alternatives is provided below.

2.1.1 Camino Del Mar Alternative

The Camino Del Mar Alternative’s north end begins south of the Del Mar Fairgrounds at the south end
of the double-track bridge that crosses San Dieguito Lagoon. The bridge is proposed as part of the
San Dieguito River Bridge Replacement Double Track and Special Events Platform. The alignment
leaves the right-of-way (ROW) and crosses Jimmy Durante Boulevard, which would be realigned to
cross over the tracks and enter the north portal of the tunnel in a U-structure and cut-and-cover box.
The tunnel is a twin-bored configuration, which continues underground through the residential area of
Del Mar near Camino Del Mar. The alignment exits the south portal with a cut-and-cover box under
Carmel Valley Road near North Torrey Pines Road. It transitions to a U-structure proceeded by an
aerial structure over McGonigle Road until it ties into the existing ROW in Los Pefasquitos Lagoon.
Once within the existing ROW, the alignment transitions between the bridge structure and a berm until
it ties into the existing tracks south of Bridge 247.7.

Figure 1 shows the proposed revised Camino Del Mar Alternative.
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Figure 1. Camino Del Mar Alternative
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2.1.2 Crest Canyon Higher Speed Alternative

The Crest Canyon Higher Speed Alternative’s north end begins south of the Del Mar Fairgrounds at
the south end of the double-track bridge that crosses San Dieguito Lagoon. The bridge is proposed
as part of the San Dieguito River Bridge Replacement Double Track and Special Events Platform. The
alignment leaves the ROW and crosses Jimmy Durante Boulevard, which would be realigned to cross
over the tracks and enters the north portal of the tunnel in a U-structure and cut-and-cover box. The
tunnel is a twin-bored configuration, which continues underground through the residential area of Del
Mar and the Torrey Pines Extension. The alignment exits the south portal with a cut-and-cover box
and U-structure between Portofino Boulevard and Caminito Pointe Del Mar, where it transitions to an
aerial structure over Carmel Valley Road and into Los Pefiasquitos Lagoon. Once within the existing
ROW, the alignment transitions between the bridge structure and a berm and rejoins the existing ROW
at the north end of Sorrento Valley. The alignment ties into the existing tracks just south of Bridge
247.7.

Figure 2 shows the proposed revised Crest Canyon Higher Speed Alternative.
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Figure 2. Crest Canyon Higher Speed Alternative
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2.2 Major Drainages

The LOSSAN corridor through San Diego County passes through seven primary watersheds in the
coastal region. The Del Mar Alternative Alignment begins and ends in two of these primary
watersheds: San Dieguito River and Los Pefiasquitos, as shown on Figure 3. An overview of each is
provided in the subsequent sections.

2.2.1  San Dieguito River Watershed

The San Dieguito River Watershed drains an area of 346 square miles in the west to central part of
San Diego County. The watershed includes two major surface water reservoirs: Sutherland Reservoir
and Hodges Reservoir. The San Dieguito River is the primary drainage in the watershed with
headwaters originating in the Witch Creek Basin. Flows from the Witch Creek and Sutherland Basins
collect in the Sutherland Reservoir before discharging through Santa Ysabel Creek. Santa Ysabel
Creek continues westward through San Pasqual Valley where it becomes the San Dieguito River.
Below the Hodges Reservoir, multiple tributaries join the San Dieguito River and discharge into the
Pacific Ocean via San Dieguito Lagoon. At the lagoon, crossings include Camino Del Mar, LOSSAN
Bridge 243.0, and Jimmy Durante Boulevard.

In the early 2000s, Southern California Edison developed a coastal wetlands restoration plan for the
San Dieguito Lagoon as a compensatory mitigation project for other power generation activities. The
San Dieguito Wetlands Restoration Project included the creation of tidal and subtidal habitats,
construction of berms to maintain sediment flows within the river and to the beach, and tidal inlet
maintenance to promote regular tidal exchange through excavation of the river channel. The
restoration project was completed in 2011.

2.2.2  Los Penasquitos Watershed

The Los Pefiasquitos Watershed is tributary to the Los Pefiasquitos Lagoon, drains 94 square miles
to the Pacific Ocean, and contains several subwatersheds, including Carmel Canyon Creek, Los
Pefasquitos Creek, and Carroll Canyon Creek. Drainage for the Pefiasquitos Watershed comes from
as far east as Iron Mountain. The average annual precipitation within the Pefiasquitos Watershed
ranges from 9 inches at the coast to upwards of 21 inches within the eastern areas of the watershed.
Los Pefiasquitos Lagoon is approximately 565 acres of coastal estuary. In the Federal Emergency
Management Agency (FEMA) mapping and documentation, Los Pefiasquitos Lagoon and Sorrento
Valley (toward the direction of Carroll Canyon) is referred to as Soledad Canyon.

As with all the coast estuaries within San Diego County, coastal railway alignments have impacted
Los Pefiasquitos Lagoon. The railway alignment constructed on an elevated, compacted fill berm runs
through the center of the lagoon. Several of the historic tidal channels were cut off as a result of the
berm, dividing the lagoon into an eastern and western basin. In addition, as urbanization of the
watershed continued, the three main tributaries to the lagoon became perennial, contributing runoff
flows into the lagoon. Hydrologic modification of Los Pefiasquitos Creek has also resulted in the
encroachment of fresh and brackish marsh at the southern portion of the lagoon.

Carmel Canyon Creek

Carmel Canyon Creek is the smallest of the three subwatersheds that drain to Los Pefiasquitos
Lagoon. The creek joins the lagoon midway, from a northeast direction. The creek passes through
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bridges at Carmel Creek Road, EI Camino Real, and Interstate (I) 5 before meeting the lagoon. The
creek channel through this reach is natural but constricted by encroachment from State Route 56. Well
established vegetation reduces flow capacity through this reach. At the connection to the lagoon,
dense stands of mature willow or mule fat scrub are present. Per the Los Pefiasquitos Lagoon
Enhancement Plan (ESA 2018), this area of riparian wetland has grown out of sediment trapped
behind the original rail berm of 1883 (removed in 1998). There is no clearly defined channel or main
conveyance area from the |I-5 bridge into the lagoon area.

Los Pefasquitos Creek

Los Pefiasquitos Creek is the largest of the three subwatersheds that drain to Los Pefiasquitos
Lagoon. Los Pefiasquitos Creek drains an area approximately 58 square miles The creek joins the
lagoon and its southernmost extent with the confluence of Carroll Canyon Creek. The creek passes
through a pedestrian bridge at Sorrento Valley Road and LOSSAN Bridge 248.7 before meeting the
lagoon. This area of the lagoon is also thickly vegetated, which has altered the drainage and flooding
characteristics in the recent decades. A narrow channel has been intermittently maintained by the City
of San Diego from Bridge 248.7 and the confluence of Carroll Canyon Creek, northwest into the
lagoon. The lower reach of Los Pefiasquitos Creek is sometimes referred to as Soledad Canyon.

Carroll Canyon

The Carroll Canyon sub-watershed is approximately 17 square miles. The creek joins the lagoon and
its southern most extent with the confluence of Los Pefiasquitos Creek. The creek passes through a
pedestrian bridge at the North County Transit District Sorrento Valley Station and a bridge at Sorrento
Valley Boulevard. The creek is channelized into a concrete trapezoidal channel in the same area but
terminates just downstream of the pedestrian bridge. The final 1,400 feet is soft bottom but constricted
by development on Roselle Street and the LOSSAN ROW. The creek also crosses below I-5, which
is elevated considerably. Further upstream, the creek has a similar crossing under 1-805. After crossing
under 1-805, the creek is sometimes referred to as Soledad Canyon.
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Figure 3. Major Drainages
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2.3 Federal Emergency Management Agency Floodplain
Mapping

This section details the FEMA regulatory floodplains (also referred to as special flood hazard areas)
that intersect the proposed alignment alternatives. These floodplains were established to help
define areas of flood risk for the purposes of supporting the National Flood Insurance Program and
do not necessary include all areas with flooding potential. According to the San Diego County
Flood Insurance Study (FIS; FEMA 2019), the majority of the FEMA-designated floodplains were
developed in the 1980s through hydrologic and hydraulic study. Some areas have been restudied
and remapped for a variety of reasons but may not be reflected on the current Flood Insurance
Rate Maps.

The floodplains along the LOSSAN corridor are either riverine floodplains, driven by river flood
sources, or coastal flood hazard areas driven by oceanographic sources. Riverine detailed studies
typically include the 10, 2, 1, and 0.2 percent annual chance exceedance discharge, or more
commonly referred to as the 10-, 50-, 100-, and 500-year events, respectively. The 100-year event
is the event that drives regulatory compliance and flood insurance requirements. The 10-year and
50-year event are primarily informational. The 500-year event is often mapped as a Flood Hazard
Zone X but does not carry specific compliance measures. Table 1 provides a summary of flood
source, flood hazard zone, discharge, and base flood elevations (BFE) at each intersection of the
corridor and flood hazard zone. Figure 4 presents the FEMA flood hazard zones along the two
alignment alternatives.

The 100-year riverine floodplain extent can be mapped into several types of special flood hazard
areas, with the primary ones described below:

Zone AE: This includes areas subject to inundation by the 100-year flood event determined by
detailed methods with BFEs shown. The community must review floodplain development on a
case-by-case basis to ensure that increases in water surface elevations do not occur or are
updated via a Letter of Map Revision (LOMR).

Zone AE with Regulatory Floodway: This zone is identical to a Zone AE, but with an established
floodway. A Regulatory Floodway is the channel of a river or other watercourse and the adjacent
land areas that must be reserved in order to discharge the base flood without cumulatively
increasing the water surface elevation more than a maximum of 1 foot (some communities may
have lower limits). The intent of the floodway is to facilitate development in the Zone AE outside of
the floodway without review.

Zone A: This includes areas subject to inundation by the 100-year flood event generally
determined using approximate methodologies. Because detailed hydraulic analyses have not been
performed, no BFEs or flood depths are shown. Development within a Zone A requires
demonstration of cumulative impact on the upstream water surface elevation of 1 foot or less as
compared with existing conditions.
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Table 1. Los Angeles-San Diego-San Luis Obispo Federal Emergency Management
Agency Special Flood Hazard Area

FEMA Flood
Source and

FIS Discharge
Location

FEMA Special
Flood Hazard
Area

FEMA Effective

Discharge

(cubic feet per

second)

Discussion

San Dieguito Zone AE — 10-year: 5,700 Bridge 243.0 crosses San Dieguito River near the
River — Floodway ) Pacific Ocean. The 100-year BFE at the bridge is
Upstream of 50-year: 31,400 approximately 14.7 feet and is approximately 17
Camino Del 100-year: 41,800 feet where the rail leaves the southern edge of the
Mar Bridge floodplain. The 500-year flood profile elevation at
500-year: 90,000 the bridge is approximately 22 feet, with an
interpolated elevation of 23.6 ft at the edge of the
Zone X (500-year).
Note: Per the FIS Floodway Data Table, the
encroached floodway elevations match the
published BFEs.
Los Zone AE — 10-year: 5,000 The lagoon BFE is approximately 14 feet for most
Pefasquitos Floodway . areas. Toward Sorrento Valley, the BFEs begin to
Lagoon — 50-year: 15,400 rise near Bridge 247.1. Toward Carmel Valley,
Soledad 100-year: 23,000 BFEs do no increase until the I-5 bridge. The lagoon
Canyon at 500-year flood profile elevation is 20 feet for most of
Mouth 500-year: 51,500 the lagoon.
Carmel Valley | Zone AE — 10-year: 2,100 The Carmel Valley streamline and floodplain begins
Creek — Above | Floodway right at the downstream side of the Old Sorrento

Confluence
with Soledad
Canyon

50-year: 6,500
100-year: 9,800
500-year: 21,300

Valley Road. However, the floodway connects to the
Los Pefasquitos/Soledad Canyon floodway. The
Carmel Valley BFEs start at 14.4 feet. The 500-year
flood profile elevation is depicted as 18 feet, which
is less than the Los Pefiasquitos/Soledad Canyon
profile. This is likely due to a modeling or mapping
error.

Sources: FEMA n.d., 2019

Notes:

All elevations have a vertical datum of North American Vertical Datum of 1988
BFE=base flood elevation; FEMA=Federal Emergency Management Agency; FIS=Flood Insurance Study;

|I=Interstate

10 | October 2022




San Dieguito to Sorrento Double Track
Del Mar Tunnels Alternatives Analysis Preliminary Drainage Report

Figure 4. Federal Emergency Management Agency Special Flood Hazard Areas
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2.4 Previous Studies

2.4.1  Los Angeles-San Diego-San Luis Obispo Design Studies

San Dieguito Double Track Project

Moffat and Nichol completed a hydraulic analysis of the proposed San Dieguito River LOSSAN bridge
(Bridge 243.0) for the San Dieguito Double Track Project in 2016. The purpose of the study was
primarily to inform the design of the bridge structure. A one-dimensional, steady state model adapted
from previous lagoon studies was applied to ensure the proposed bridge met SANDAG bridge
hydraulic criteria. The FEMA effective model was not utilized for this study. River discharges from the
FEMA FIS were used for the modeling. The study included a sensitivity analysis of potential sea level
rise scenarios, from 1.4 to 5.5 feet. Sea level rise within this range was found to not impact hydraulics
at the LOSSAN bridge, due to the controlling effects of the Camino Del Mar Bridge.

Los Pefasquitos Lagoon Bridge Replacement Project

HDR completed multiple, bridge-specific hydraulic analyses for the Los Pefiasquitos Lagoon Bridge
Replacement Project in 2013. These analyses were in support of the FEMA No-Rise Certificate and
to inform design. The pertinent bridges included were Bridges 246.1, 246.9, and 247.1. Given the
complex hydraulics of the lagoon, with overtopping flows, Bridges 246.9 and 247.1 were modeled with
bridge specific models, utilizing conservative assumptions with regard to hydraulic gradient through
the bridge. Bridge 246.1 was modeled using a revised version of the FEMA effective model, which
included the addition of the North Torrey Pines Road Bridge and the existing (2013) Bridge 246.1. This
model originated with a mean higher high water (MHHW) tailwater condition. No sea level rise scenario
was evaluated. Similar to the Camino Del Mar Bridge at San Dieguito, the North Torrey Pines Road
Bridge appears to constrict flood flows, suggesting impacts due to sea level rise might be muted.

Sorrento Valley Double Track Project

HDR completed hydraulic analysis and FEMA map revisions submittals for the Sorrento Valley Double
Track Project. The Sorrento Valley Double Track Project extended from Bridge 247.7, which passes
local drainage into Los Pefiasquitos Lagoon, to Bridge 248.7, which crosses Los Pefiasquitos Creek
just upstream of the entrance into the lagoon. The FEMA Effective modeling for Soledad Canyon and
Los Pefiasquitos Creek was updated with new topographic data, vegetation, and structural
obstructions. A LOMR was submitted to and approved by FEMA (LOMR 12-09-2141P). This LOMR
updated the floodplain for the pre-project condition. A subsequent No-Rise Certificate for the proposed
Bridge 248.7 was submitted and accepted by the City of San Diego. The modeling reach did not extend
to the ocean but ended in the vicinity of Mile Post 247.3. At this location, current tidal conditions did
not influence floodplain hydraulics.
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Los Pefasquitos Lagoon Enhancement Plan

The 2018 Los Pefiasquitos Lagoon Enhancement Plan was prepared by BRG Consulting, Inc. (2021)
with regard to the alternative rail alignments in Los Pefiasquitos Lagoon, and a number of observations
as to environmental opportunities and constraints were identified. The original railway alignment
(referred to as the 1888 railway alignment) and the existing railway alignment (referred to as the 1925
railway alignment) through the lagoon are frequently identified by the plan as physical constraints
resulting in the following:

o Tidal prism reduction of 50 to 75 percent

e Inlet closures

e Increased silt deposition rates

e Freshwater conveyance reduction and flooding

e Vector presence
Any alternative that maintains the current (or similar) rail berm through the lagoon may not alleviate
these conditions and would be a constraint to lagoon enhancement. Alternatives with removal or
modification of the berm to address these constraints would be considered beneficial. Tunnel and

bridge alternatives that would carry the tracks over or under the lagoon and its floodplain would be
considered beneficial.

A number of goals are presented in the plan, but Goal 13 is most directly applicable to the current
SD-LOSSAN.

New Goal 13: Remove, relocate, or modify existing infrastructure located along or within the lagoon to
reduce or eliminate both direct and indirect impacts on lagoon resources and processes.

Objectives For Goal 13

1. Reduce impacts from existing infrastructure to ensure long-term environmental sustainability
and address community and economic sustainability of the restoration.

2. Ensure the project identifies and considers the potential impact on the restoration project from
future infrastructure (road, railroad, and utilities) projects and development.

Any railway alternative that maintains the current (or similar) rail berm through the lagoon would not
appear to reduce impacts from existing infrastructure and would be a constraint to lagoon
enhancement. The Camino Del Mar Alternative follows the 1925 railway alignment through the lagoon;
this constraint applies to the Camino Del Mar Alternative.

Removal or modification of the berm to facilitate water passage through the railway alignment would
be considered beneficial and presents an alignment opportunity. Tunnel and bridge alternatives that
would carry the tracks over or under the lagoon and its floodplain would be considered beneficia.
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2.4.2  City of Del Mar

Camino Del Mar Bridge Replacement Project

Chang Consultants conducted hydraulic analysis for replacement of the Camino Del Mar Bridge. This
study utilized the same, or essentially the same, Hydrologic Engineering Center River Analysis System
(HEC-RAS) one-dimensional, steady state model as the San Dieguito Double Track hydraulic
analysis. However, this modeling effort looked at proposed configurations for Camino Del Mar but still
included the existing Bridge 243.0 rail bridge structure. This is the opposite of the San Dieguito
double-track analysis. A range of sea level rise options were considered up to 10 feet of sea level rise.
The preferred bridge alternative reduces the tidal muting, which enables effects of sea level rise to be
realized at the rail bridge. The results of this analysis indicated higher water surface elevations at the
rail bridge, as compared with the San Dieguito Double Track study. However, these cannot be directly
compared because of the different rail bridge configuration.
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3 Hydraulic Design Criteria

The SANDAG LOSSAN Corridor Design Criteria Manual (DCM) Volume Il (LOSSAN DCM) provides
hydraulic design criteria for rail bridges and track roadbed adjacent to channels. From the LOSSAN
DCM, the bridge hydraulic design criteria is as follows:

Section 8.3.1 Standard Design Criteria:

e The bridge opening will be sized so that the 50-year water surface for a low chord/soffit event
will rise no higher than the lowest low chord of the bridge.

e The bridge opening will be sized so that the 100-year energy grade line (EGL) will not rise
above the adjacent subgrade elevation unless engineering justification is provided.

The EGL is the elevation of the water surface elevation (hydraulic grade line) plus the velocity head.
This approximates the total energy potential of flowing water and provides a theoretical maximum of
flow runup potential. The EGL criteria helps differentiate slow-moving versus fast-moving hydraulic
conditions in a way that a water surface elevation criterion would not.

The criteria for track roadbed elevation is provided in a separate section:
Section 8.4.1 Storm Frequency

e Track side drains shall be designed to accommodate a 100-year flood level below the bottom
of the ballast in the channel and at culvert/storm drain entrances.

The criteria for trackside drainage are assumed to carry over to adjacent natural water courses. The
nomenclature is not exact but applying a 100-year EGL standard to the bottom of ballast/top of
subgrade would provide the same level of protection as at bridge structures.

The LOSSAN DCM criteria, as described above, was applied to the alternative concepts, utilizing the
available information. The FEMA flood profiles for San Dieguito River, Soledad Canyon (Los
Pefasquitos Lagoon), and Carroll Canyon provide an estimate of the 100-year water surface but not
necessarily the EGL. An additional 1.5 foot was added to the 100-year water surface to account for
velocities up to 10 feet per second.

3.1 Sea Level Rise Guidance

Potential sea level rise resulting from climate change is an important design consideration for future
infrastructure located within the coastal area. Sea level rise impacts flood risk in two ways. First, rising
ocean levels bring tidal areas and areas of wave attack risk further inland. Second, as the terminus
for riverine flood water, higher ocean levels can raise anticipated BFEs in the upstream areas,
depending on hydraulic characteristics of the floodplain. The National Oceanic and Atmospheric
Administration (NOAA) provides a Sea Level Rise Viewer (NOAA n.d.), which allows users to view the
current regular extent of the tidal range (MHHW), as well as sea level rise of up to 10 feet. Figure 5 and
Figure 6 provide depictions of the San Dieguito Lagoon, under current MHHW conditions and a sea
level rise of 7 feet, respectively. Similarly, MHHW and 7 feet of sea level rise are depicted for Los
Pefasquitos Lagoon on Figure 7 and Figure 8. These figures demonstrate that the northern and
southern portal and associated approaches have the potential to be influenced by changing sea level
conditions.
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Figure 5. Current Mean Higher High Water San Dieguito Lagoon
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Figure 6. Sea Level Rise (+7 feet) Area of Influence San Dieguito Lagoon
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Figure 7. Current Mean Higher High Water Los Pefiasquitos Lagoon
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Source: NOAA n.d.

Figure 8. Sea Level Rise (+7 feet) Area of Influence Los Pefiasquitos Lagoon
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Source: NOAA n.d.

3.1.1  North County Transit District/San Diego Association of
Governments Guidance

The LOSSAN DCM provides guidance related to sea level rise and design of new facilities. The

LOSSAN DCM includes a table of estimated sea level range predictions, depending on greenhouse

gas emission rates and scenarios (Figure 9). The LOSSAN DCM specifically indicates that alternative
analyses for new projects should consider sea level rise between 1.4 and 5.5 feet, or “the latest
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guidance from State or Federal regulations, to determine project impacts associated with predicted
sea level rise.” The 2017 LOSSAN DCM predates the most recently updated California Coastal
Commission (CCC) Sea Level Rise Policy Guidance (CCC 2018). Therefore, the CCC document
governed.

Figure 9. Los Angeles-San Diego-San Luis Obispo Design Criteria Manual Sea Level Rise
Predictions

Year 2000 2030 2050 2100

Lower 0.0 ft. 0.3 ft. 0.4 ft. 14 ft.
Rate

Likely | 0.0ft 05ft | 08ft | 20ft
High

High 0.0 ft. 1.0 ft. 2.0 ft. 5.5 ft.
Rate

Source: SANDAG 2017

3.1.2 California Coastal Commission Guidance

The CCC adopted the science update of California Coastal Commission Sea Level Rise Policy
Guidance in 2018. This guidance provides 12 location specific sea level rise recommendations up and
down the coast, based on NOAA tidal gage. The La Jolla Tidal Gage is the closest to the study area.
Figure 10 provides a range of predicted sea level rise scenarios at the La Jolla Tidal Gage for 10-year
increments, starting in 2030 and extending to 2150. Additionally, there are three risk-based estimates
for each decade interval. The risk-based estimates are Low Risk Aversion, Medium-High Risk
Aversion, and Extreme Risk Aversion, with the first two including an assigned exceedance probability.
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Figure 10. California Coastal Commission Sea Level Rise Predictions, La Jolla

Probabilistic Projections (in feet) H++ Scenario
(based on Kopp etal. 2014) (Sweet et al. 2017)
Low Risk Aversion hi!edlum-H.lgh Extreme Risk Aversion
Risk Aversion
Upper limit of "likely range” 1-in-200 chance Single scenario
(~17% probability SLR exceeds...) | (0.5% probability SLR exceeds...) (no associated probability)
2030 0.6 0.9 11
2040 0.9 13 18
2050 1.2 2.0 2.8
2060 1.6 2.7 3.9
2070 2.0 36 5.2
2080 2.5 4.6 6.7
2080 3.0 5.7 8.3
2100 3.6 71 10.2
2110* 3.7 75 12.0
2120 4.3 88 14.3
2130 4.9 10.2 16.6
2140 5.4 1.7 19.2
2150 6.1 133 22.0

Source: CCC 2018

3.1.3  Study Sea Level Rise Approach

The selected sea level rise value for use in this study considered both the LOSSAN DCM and the CCC
guidance. The LOSSAN DCM directed sea level rise scenarios based on year 2100. This target year
was carried forward in selection of a target sea level rise value based on the CCC guidance, which
was determined to be the most recent state guidance. The CCC Medium-High Risk Aversion value
(7.1 feet) was selected for year 2100, as it was larger than the SANDAG recommendation of 5.5 feet
and has an associated exceedance probability of 0.5 percent; there is 1 in 200 chance of sea level
rise being higher than 7.1 feet. During preliminary engineering, these assumptions should be
re-evaluated taking into consideration any new state sea level rise guidance adopted since the time
of this report.

As discussed above, the tunnel portals, their approaches, and the proposed rail bridges in San
Dieguito/Los Pefiasquitos Lagoons are within the areas potentially affected by sea level rise. These
features are also potentially impacted by riverine flooding, which needs to be assessed in conjunction
with sea level rise, ideally with a numeric hydraulic model. In the absence of hydraulic modeling,
conservative assumptions were made. Below is the recommended approach by lagoon.
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San Dieguito Lagoon

San Dieguito Lagoon has been the subject of multiple hydraulic modeling studies, as detailed in
Section 2.4. The San Dieguito Double Track Bridge Hydraulic Report concluded sea level rise would
not impact flood hydraulics at the LOSSAN structure due to the muting effect of the existing Camino
Del Mar Bridge. The Camino Del Mar Bridge serves as a hydraulic constriction during large riverine
flood events, and due to the hydraulic condition at that bridge, it was concluded that the effects of a
high tailwater condition due to sea level rise would not propagate beyond the road bridge. The study
only considered 5.5 feet of sea level rise, and the modeling should be verified with 7.1 feet.

The Camino Del Mar Bridge replacement analysis concluded that the newly proposed road bridge will
reduce this muting and allow the effects of sea level rise to influence flood hydraulics at Bridge 243.0.
Neither of these studies considered the proposed bridge condition for both Camino Del Mar and Bridge
243.0. Therefore, the track profile was established considering the highest predicted 100-year results,
which was a 100-year water surface elevation, interpolated for 7.1 feet of sea level rise. This was
interpolated between model profiles assuming 5.5 and 8.8 feet of sea level rise. At the bridge, this is
approximately 16.2 feet in elevation.

Los Pefasquitos Lagoon

There is no adequate hydraulic model for Los Pefiasquitos Lagoon. The FEMA Effective HEC-RAS
1D model does not include the North Torrey Pines Road Bridge, nor does it include the three lagoon
LOSSAN bridges. This model is the basis for the FEMA 100-year BFEs published on the Flood
Insurance Rate Maps, as well as the 100-year and 500-year flood profiles in the San Diego County
FIS. The model presumably assumes a starting water surface elevation, at the ocean, of MHHW. Sea
level rise would presumably increase the general flood condition but might be muted by controlling
features in the same manner as San Dieguito Lagoon but would need to be confirmed by proper
hydraulic modeling. Without such modeling, 7.1 feet was added to the 100-year and 500-year flood
profile elevation to serve as an estimate of flood level increase in conjunction with sea level rise at Los
Pefasquitos Lagoon to establish the proposed track profiles.

3.2 Track and Tunnel Portal Profile Approach Summary

The track profiles of the alternatives considered SANDAG design criteria, proximity to the sea level
rise area of influence, current FEMA flood elevations, and the recent hydraulic analysis. Additional,
nonhydraulic-related design considerations influenced the final track profile and tunnel portal. Track
profiles outside of the sea level rise area of influence were based on the FEMA 100-year BFE. For
tracks inside the sea level rise area of influence, the profiles were based on the FEMA 100-year BFE
plus sea level rise (+7.1 feet for Los Pefiasquitos Lagoon). This was not applicable near San Dieguito
Lagoon, as the alignment is only in the sea level rise area of influence.

The tunnel portals are a unique facility not covered in the LOSSAN DCM. Given their critical nature,
an elevated standard of protection was assumed. For the Del Mar Tunnel portals, the minimum portal
elevation was assumed to be either the FEMA 100-year BFE plus the anticipated sea level rise value
or the FEMA 500-year flood elevation, whichever was greater. For the Los Pefiasquitos Lagoon, this
was the 100-yr BFE plus the assumed 7.1 feet of sea level rise. For San Dieguito Lagoon, this was
the 500-year elevation. However, as discussed in Section 4.2, the portal elevations for both
alternatives are set well below this elevation and other engineered features will be required for
adequate flood protection. Table 2 provides a summary of hydraulic-related inputs for track and tunnel
portal elevations, by location.
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Table 2. Track and Portal Profile Approach Summary

Location

Track Subgrade Outside

of Sea Level Rise Area
of Influence

Track Subgrade Within
Sea Level Rise Area of
Influence

Tunnel Portal

San Dieguito Lagoon

Varies along the
alignment?.

At Bridge 243.0: Camino
Del Mar study 100-year
profile, interpolated for
7.1 feet sea level rise
(16.2 feet elevation)

At the southern extent of
the FEMA floodplain:

FEMA BFE of 17.0

FEMA 500-year flood
elevation (23.6 feet
elevation)

Los Pefasquitos Lagoon

FEMA 100-year BFE
(varies)

FEMA 100-year BFE +
7.1 feet sea level rise
(varies)

FEMA 100-year BFE + 7.1
feet sea level rise (21.3 feet
elevation)

Notes:

1 The highest water surface elevation used from the SDDT, Camino Del Mar Bridge, and FIS modeling.
2 All elevations have a vertical datum of North American Vertical Datum of 1988
BFE=base flood elevation; FEMA=Federal Emergency Management Agency
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4 Project Impacts and Considerations

There are two main project elements that could be impacted by and/or have an impact on the existing
floodplains: track alignment and track profile. Both elements are discussed below for the two
alternative alignments.

4.1  Track Alignment

4.1.1 Camino Del Mar Alternative

The proposed track alignment for the Camino Del Mar Alternative essentially follows the existing track
alignment and, as such, would have little to no adverse impact on the existing Los Pefiasquitos or San
Dieguito floodplains. Through Los Pefiasquitos Lagoon, this alternative is tied to the 1925 railway
alignment, which currently serves to impede flows through the lagoon. This alignment has an
opportunity for substantial improvement, by reducing fill segments and replacing with elevated
segments. This can only improve the flood conditions through the lagoon and nearby areas.

4.1.2  Crest Canyon Higher Speed Alternative

Although the proposed track alignment for the Crest Canyon Higher Speed Alternative follows the
existing track alignment within the San Dieguito floodplain, it traverses the Los Pefiasquitos floodplain
further inland and for a shorter distance. The proposed alignment also crosses the regulatory floodway
at a different location, just downstream of the mouth of Carmel Valley Creek. This portion of the
floodway is not defined by the Soledad Canyon hydraulic modeling or the Carmel Valley Creek
hydraulic modeling. As such, it would be difficult to validate the proposed impact per FEMA
requirements, based on the current model. This area of additional required fill would likely be offset by
the removal of the existing alignment fill and result in a general improvement of the flood condition.
The Crest Canyon Higher Speed Alternative presents an opportunity to remove the existing railroad
berm, thereby alleviating the constraints identified with the existing alignment.

4.2 Track Profile

4.2.1 Camino Del Mar Alternative

Through the Los Pefiasquitos Lagoon, the proposed track profile for the Camino Del Mar Alternative
would be elevated above the FEMA floodplain (as discussed in Section 3.2). This elevated profile
would provide a higher level of track protection to track elements and rail bridges, as compared with
the current condition. For segments of fill, the higher track profile requires a larger, wider fill section.
This is offset for the Camino Del Mar Alternative by lengthening the segments on elevated structures.
This alternative would result in less fill in the Los Pefiasquitos floodplain.

For the San Dieguito Lagoon, the track profile is informed by the hydraulic modeling conducted for the
proposed bridge replacements at Camino Del Mar and NCTD Bridge 243.0, the highest of which was
a water surface elevation of 16.2 feet. The elevation at the end of the bridge is 22.3 feet, which allows
for the bridge a portion of the track south of the bridge to meet bridge and subgrade hydraulic design
by keeping the subgrade elevation above the energy grade elevation. However, the track profile slopes
to the portal elevation of approximately -3.0 feet. Therefore, the track will not meet subgrade criteria
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at approximately station 15+00. From this location to the tunnel portal, a flood wall should be included
in the design to protect the track embankment and prevent overtopping during the 100-year event.

As stated, the north portal at San Dieguito is set too low to meet be protected from the FEMA 500-year
water surface elevation. Therefore, some form of flood barrier or exclusion device is recommended at
the portal which can be closed to prevent the portal from allowing flood flows into the tunnel.
Presumably, rail operations would be halted prior to a 500-year flood event and the portal could be
closed with an automated flood gate or similar device.

With the current concepts, the proposed track profile should have no adverse impact on the existing
Los Pefiasquitos or San Dieguito floodplains.

4.2.2  Crest Canyon Higher Speed Alternative

Through the Los Pefiasquitos Lagoon, the proposed track profile for the Crest Canyon Higher Speed
Alternative would be elevated above the FEMA floodplain (as discussed in Section 3.2) This elevated
profile would provide a higher level of track protection to track elements and rail bridges, as compared
with the current condition. For segments of fill, the higher track profile requires a larger, wider fill
section. This is offset for the Crest Canyon Higher Speed Alternative by removal of the existing
1925 alignment berm and would result in significantly less fill in the Los Pefiasquitos floodplain.

For the San Dieguito Lagoon, the track profile is informed by the hydraulic modeling conducted for the
proposed bridge replacements at Camino Del Mar and NCTD Bridge 243.0, the highest of which was
a water surface elevation of 16.2 feet. The elevation at the end of the bridge is 22.2 feet, which allows
for a portion of the track south of the bridge to meet the bridge and subgrade hydraulic design by
keeping the subgrade elevation above the energy-grade elevation. However, the track profile slopes
to the portal elevation of approximately -5.0 feet. Therefore, the track will not meet subgrade criteria
at approximately station 14+50. From this location to the tunnel portal, a flood wall should be included
in the design to protect the track embankment and prevent overtopping during the 100-year event.

As stated, the north portal at San Dieguito is set too low to meet be protected from the FEMA 500-year
water surface elevation. Therefore, some form of flood barrier or exclusion device is recommended at
the portal which can be closed to prevent the portal from allowing flood flows into the tunnel.
Presumably, rail operations would be halted prior to a 500-year flood event and the portal could be
closed with an automated flood gate or similar device.

As such, the proposed track profile should have no adverse impact on the existing Los Pefiasquitos
or San Dieguito floodplains.

4.3 Federal Emergency Management Agency Compliance
Strategy

Both alternatives will require meeting FEMA regulatory compliance requirements at San Dieguito and
Los Pefasquitos Lagoons. Each floodplain currently includes a designated floodway, which requires
no net rise in the 100-year BFE, of the encroached condition. This must be demonstrated with the
FEMA effective model. At each of these floodplains, the recommended compliance strategy is similar
for each alternative. However, the strategy is different at each floodplain. A recommended compliance
approach is provided below.
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4.3.1 San Dieguito Lagoon

The proposed features of both alternatives are outside of the regulatory floodway at San Dieguito. Per
the floodway function, fill, obstruction, or other improvements within the floodway fringe are
acceptable, as the floodway has been mapped assuming a fully encroached floodplain. No hydraulic
analysis would be needed to obtain a No-Rise Certificate. Although not needed, the FEMA Effective
model would adequately represent hydraulics through the lagoon and has served to inform the
one-dimensional modeling used by others for the purposes of informing design.

4.3.2 Los Penasquitos Lagoon

Both alternatives propose improvements and substantial changes within the regulatory floodway.
Although both alternatives are likely to improve the lagoon hydraulics, demonstrating compliance with
the FEMA Effective model is potentially problematic. The FEMA Effective model has several
shortcomings:

1. It does not include the North Torrey Pines Road bridge, which potentially serves as a flow
constriction.

2. Itdoes notinclude any of the Los Pefiasquitos Lagoon rail bridges (Bridges 246.1, 246.8, and
247.1). The effectiveness or ineffectiveness of these bridges are not accounted for.

3. A common water surface across the lagoon is assumed, even for areas where the existing
track embankment bisects the lagoon. This may not be a realistic assumption.

4. Cross sections | and J do not span the full width of the floodplain, which suggests improper
mapping or inadequate representation of the lagoon. This is also the area between which the
Crest Canyon Higher Speed Alternative crosses the floodway, which is not defined by these
cross sections or presented within the FIS Floodway Data Table.

Additionally, it is likely that the topographic and bathymetric data are not well represented in this older
model. Given the significant level of work and change being proposed within the lagoon, the current
FEMA model is not conducive to adequately modeling the proposed condition. It will also be difficult
to use the FEMA Effective model to demonstrate a no-rise condition, given the modeling deficiencies.

It is recommended that an LOMR process be completed to remodel the Los Pefiasquitos Lagoon
floodplain (Soledad Canyon) for existing conditions. This would correct, update, and revise the FEMA
floodplain to better represent the current flood extent and dynamics of the lagoon. This should be done
ahead of the proposed project to de-couple these necessary changes with the project. Once approved
by FEMA, proposed condition modeling could be conducted to demonstrate a no-rise based on this
updated floodplain.
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5 Conclusions and Recommendations

The Del Mar Alternatives Analysis Drainage Report details design requirements and potential
floodplain impacts associated with the two proposed alignment alternatives, as outlined in the Del Mar
Tunnels Alternatives Analysis Report (HDR 2022). Potential flood risks influence proposed design
features, such as portal elevations, fill and bridge locations, and track alignment and profile.
Recommended hydraulic design criteria for these features considered SANDAG design criteria,
proximity to the sea level rise area of influence, current FEMA flood elevations, and recent hydraulic
analyses to limit impacts and risk to project elements.

This report also describes the current FEMA special flood hazard areas (floodplains) at San Dieguito
and Los Pefasquitos Lagoons and the compliance requirements related to the National Flood
Insurance Program. The drainage design guidelines and recommendations presented are largely
reliant on the FEMA floodplain mapping and BFEs, as identified in the current Flood Insurance Rate
Maps. The accuracy of this mapping, however, is uncertain, outdated, and may not provide the
requisite baseline information to accurately represent potential project impacts and benefits. Although
this analysis is considered acceptable for an alternatives analysis effort, it is recommended that the
floodplain analysis for Los Pefiasquitos Lagoon be revised based on new topography and updated
hydrology to inform design during subsequent phases. The impacts of future sea level rise for both
Los Pefiasquitos and San Dieguito floodplains should also be considered. The updated models can
be used to confirm design for project features and evaluate potential project impacts and potential
benefits.

It is recommended that the existing floodplain modeling for Los Pefiasquitos Lagoon be updated and
replaced via a formal LOMR process to better support FEMA compliance. At San Dieguito Lagoon,
there is no need to replace the modeling for FEMA purposes, however detailed hydraulic modeling
that includes the future Camino Del Mar Bridge and LOSSAN Bridge 243.0, combined with a range of
sea level rise scenarios should be completed to inform water surface elevations for the track and
tunnel designs and any flood protection features associated with these.
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1 Introduction

The additional geotechnical efforts included as part of the Del Mar Tunnels Alternatives Analysis,
included development of a Geotechnical Data Report and a Geological Reconnaissance Report.
These efforts included review of previous and current studies within the project limits and additional
borings to provide a better degree of confidence of the existing conditions.

This Appendix includes the two reports commissioned for the San Diego Regional Rail Corridor
Alternative Alignment and Improvements Conceptual Engineering Study (SD-LOSSAN)

1. Geotechnical Data Report (GDR), Los Angeles-San Diego-San Luis Obispo (LOSSAN) Rail
Corridor San Diego Regional Rail Corridor Alternative Alignment and Improvement Project, Del Mar
and San Diego, California. Earth Mechanics Inc (EMI), dated September 7, 2022.

2. Geologic Reconnaissance Report, Del Mar Alternative Tunnel Alignments Conceptual Engineering
Study, San Diego Regional Rail Corridor Alternative Alignment and Improvements Project, Del Mar and
San Diego, California. Leighton Associates. October 21, 2022.

2 Scope of Work
2.1 Geotechnical Data Report

The Consultant evaluated previous and current studies and alignments (1) by SANDAG for
relocating the LOSSAN alignment through the City of Del Mar between Milepost (MP) 243 and MP
248. The Consultant completed an alternatives analysis (10% preliminary engineering) of each of
these segments of the Corridor.

Geotechnical Analysis — The Consultant collected and summarized existing geotechnical explorations
and studies, and coordinated borings along the alternatives to better define the ground conditions. Due
to the limited access, a small number of borings were performed. The following activities were
undertaken.

e Four (4) borings

e Two seismic P and S wave tests

e Two packer tests to determine rock mass permeability
e Two in-situ pressure meter tests

e Soil/Rock material type classification

The borings are near each portal, one boring along the alignment, and one boring near an anticipated
fault.

The investigation data, boring logs laboratory and field results are compiled in the Geotechnical Data
Report which includes:

e Site specific seismic design criteria.

¢ Preliminary geotechnical analysis and design, based on available data and field-testing results.
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2.2 Geotechnical Reconnaissance Report

Engineering Geology — Consultant performed preliminary geologic assessment of rail alignment
alternatives within Del Mar to aid in evaluating geologic constraints. The following activities were
conducted:

¢ Led a one-day tour of the proposed alternatives to better understand the geologic setting and
the relationship to the alternatives and the surrounding and adjacent existing structures.

o Performed literature review of readily available geotechnical and geologic maps and reports.

¢ Documented research to obtain previous geotechnical reports or boring logs along proposed
alignments.

e Performed aerial photographic review of proposed alignments to investigate the signs of
geologic displacement.

e Performed reconnaissance-level geologic field mapping along the proposed alignments.

e Prepared geologic maps using topographic maps and alternative alignments. Where identified,
geologic maps include mapping of geologic discontinuities, mapped active, potentially active
and inactive faulting.

¢ Ranking of geologic constraints.

The Geotechnical Reconnaissance Report includes discussion of geologic units, groundwater data,
geologic engineering characteristics and geologic hazards.

3 Summary of Conclusions and
Recommendations

The results of the additional geotechnical efforts are summarized within the Geotechnical Data and
Reconnaissance Reports. In addition, construction considerations and future geotechnical
investigation recommendations are also included in the Del Mar AA report, but are repeated within this
memo for clarity.

3.1 Geotechnical Data Report

3.1.1 Preliminary Design Recommendations

The Geotechnical Data Report presents Preliminary Design Recommendations as:
e Preliminary Seismic Design
o Rock/Soil Design Parameters

e Earth Pressures at Portals

3.1.2 Future Geotechnical Investigations

For the next phase of design for the proposed San Diego Regional Rail project the geotechnical
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exploration investigation should address the following items:
o Determine the geologic subsurface conditions along the proposed tunnel alignment at depth.

e Collect additional groundwater data and provide quantitative data using piezometers along the
proposed tunnel alignment to characterize hydrogeologic conditions.

e Collect additional data to document variability within subsurface geologic formations.

e Conduct additional investigation for the mapped fault crossing the proposed alignment to
determine impacts on the proposed tunnel design and construction.

e Perform additional in-situ testing to further develop subsurface design parameters along the
proposed tunnel alignment including soil modulus and permeability values.

e Collect additional shear wave velocity data for the purposes of characterizing the subsurface
conditions for design and construction.

The next phase of investigation should be anticipated to consist of additional borings along the chosen
alignment alternative. Soil borings should be anticipated to be drilled and sampled below the proposed
tunnel invert with depths reaching up to 300 feet below existing grade or boring should be continued
one diameter past the invert of the tunnel. Vibrating wire piezometers/pressure transducers (in
combination with pump and/or packer tests) should be installed within borings along the proposed
tunnel alignment to quantify groundwater impacts to the proposed tunnel design. Borings should
include rock coring to provide samples to be characterized for strength testing, rock quality designation
and in-situ testing including packer and pressuremeter testing. A geophysical seismic refraction
investigation should be conducted to better define the actual location of the existing fault crossing and
any sheared zones along the proposed alignment. Trenching to expose the fault may be required to
determine fault orientation. Additional P & S wave suspension logs should also be conducted to
provide additional data for tunnel construction and design, and development of detailed earthquake
ground motion criteria.

3.1.3 Construction Considerations

3.1.3.1 Portals

Portals are currently anticipated to consist of U-structures transitioning to cut-and-cover or directly to the
bored tunnel section. A support of excavation (SOE) system is anticipated to be required to be required
to retain the existing ground on the sides of the portal. SOE could consist of a driven steel soldier pile
and timber lagging system. From the limited borings drilled the present phase of design, both
excavation and installation of SOE can be achieved with conventional construction equipment.
Representative geologic materials and groundwater conditions will be discussed when additional
subsurface investigations are performed in the future.

3.1.3.2 Bored Tunnel

The majority of the proposed tunnel alignment will be excavated within the sedimentary rock
associated with both the Torrey Sandstone and Delmar Formations. Tunnel excavations should
anticipate encountering soft rock conditions consisting of sandstone, siltstone and claystone
associated with these formations. Based on the limited preliminary investigation and site assessment,
the anticipated rock mass conditions should be considered rippable for a bored tunnel excavation.
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Additional investigation will be needed as part of the next phase of design to better define the
subsurface conditions from a geotechnical and geologic standpoint.

3.2 Geotechnical Reconnaissance Report

3.2.1 Corrosivity

With the proposed tunnel alignments crossing through marine deposits, their general proximity to the Pacific
Ocean, and their potential susceptibility to encountering groundwater se epage conditions, we recommend
that a corrosion engineer be retained during the design phase of the subject project. In addition, the tunnels
should be designed and constructed in accordance with the guidance of the Services Life Design Guide
for Corrosion Prevention of Concrete Structures in San Diego County (SANDAG, 2015).

3.2.2 Fault Classification

The proposed tunnel alignments are not located within a fault rupture hazard zone or within 1,000 feet of an
active fault (15,000 years and younger); therefore, following Caltrans guidelines (Caltrans, 2017), further
evaluation to investigate for surface fault rupture is not required.

3.2.3 Un-named Fault

Faulted, sheared bedrock, and seepage should be anticipated and accounted for where the unnamed fault
crosses the tunnel alignments.

3.2.4 Shallow Ground Rupture

Ground rupture due to faulting is not considered a significant hazard in these areas although it should be
considered as a possibility throughout San Diego County.

3.2.5 Liquefaction and Seismic Settlement

The proposed tunnel alignments are located within the mapped limits of the potentially liquefiable young
alluvial and intertidal- estuarine deposits which are associated with the San Dieguito and Los
Pefasquitos Lagoons.

3.2.6 Lateral Spreading

Due to the low potential for liquefaction and the deep nature of the proposed tunnel alignments, the potential
for lateral spreading or flow failure is very low, except at the north portal locations where potential for
lateral spreading exists

3.2.7 Tsunamis

The potential for damage due to a tsunami is low, except at the north portals which are located at the
boundary of tsunami inundation areas.

Attachment 1: Preliminary Geotechnical Report

Attachment 2: Geologic Reconnaissance Report
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September 27, 2022

EMI Project No. 20-134
HDR Engineering, Inc. (HDR)
591 Camino De La Reina, Suite 300
San Diego, CA 92108

Attention: Mrs. Kim Magee, PE

Subject: Preliminary Geotechnical Report (PGR)
Los Angeles-San Diego-San Luis Obispo (LOSSAN) Rail Corridor
San Diego Regional Rail Corridor Alternative Alignment and Improvement Project
Del Mar and San Diego, California

Dear Mrs. Magee:

Earth Mechanics, Inc. (EMI) is pleased to present this report summarizing the results of our
geotechnical field investigation within the cities of Del Mar and San Diego, and providing
preliminary design recommendations as part of the LOSSAN Rail Corridor Project in San Diego
County, California. The project consists of developing and designing improvements to the 60-mile
San Diego segment of the LOSSAN corridor. The geotechnical investigation is focused on
obtaining geotechnical data to supplement the preliminary conceptual design of the proposed
double track alignment alternatives between Del Mar Fair Grounds and Sorrento Valley that is
currently being delivered by HDR Engineering, Inc. (HDR) under contract to the San Diego
Association of Governments (SANDAG).

EMI prepared this PGDR in accordance with the requirements outlined in the project design
criteria. The report documents the results of our subsurface explorations and laboratory testing for
the project. Review comments received to-date have been incorporated in this version. We
appreciate the opportunity to provide geotechnical design services for this project. If you have any
questions, please call us at (714) 751-3826.

Sincerely,
EARTH MECHANICS, INC.
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1 INTRODUCTION
1.1 PROJECT DESCRIPTION

The LOSSAN Rail Corridor is a 351-mile stretch of track that connects the major metropolitan
areas of Southern California and the Central Coast. The rail corridor extends between San Luis
Obispo and San Diego with current train operations that include the Amtrak Pacific Surfliner, the
Southern California Regional Rail Authority (SCRRA) Metrolink, North Coast Transit District’s
Coaster and Sprinter passenger rail services, and the Union Pacific and BNSF freight rail services.

SANDAG’s LOSSAN corridor capital improvement program is focused on improving the 60-mile
San Diego Subdivision of the LOSSAN Rail Corridor. The goal of the program is to significantly
increase passenger and freight Level of Service (LOS) by proposing double tracking, bridge
replacements and station improvements that will be needed in order to provide additional
passenger rail service as an alternative to vehicular travel along Interstate 5.

Locally, the existing LOSSAN Rail Corridor between Del Mar Fairgrounds and Sorrento Valley
is a single-track alignment that runs along the Del Mar Bluffs. Failures along the Del Mar Bluffs
have been very common throughout the years and have been documented as far back as 1940 when
a passenger train was derailed due to a bluff failure. Mitigation measures have been ongoing to
help stabilize the bluffs. As a result of the continual issue related to bluff failures along the single
track alignment, a new conceptual double track tunnel corridor is being proposed to be constructed
through the City of Del Mar to divert the existing corridor away from the coastal bluffs.

1.2 PURPOSE AND SCOPE OF STUDY
1.2.1 PURPOSE

Specifically, the purpose of this Preliminary Geotechnical Design Report (PGDR) is to present the
geotechnical data collected in the four borings drilled by Earth Mechanics, Inc. (EMI) on along
the proposed alignments for a new double track tunnel to replace the existing single track between
Del Mar Fairgrounds and Sorrento Valley. In addition to the above geotechnical data, this report
also provides preliminary geotechnical design recommendations to assist HDR and SANDAG in
the preliminary and conceptual design of the subject corridor. Further investigation with addition
borings will be performed in the future phases of the project. There is a separate geology report
prepared by Leighton providing a desktop study of geologic conditions complimentary to this
report (Leighton, 2022).

1.2.2 SCOPE

A geotechnical subsurface investigation was performed to obtain field and laboratory testing
information on subsurface conditions to support the preliminary design. In order to satisfy the
project requirements, the subsurface investigation performed by EMI included the following:

e Review of existing geotechnical, geological and seismological data;

e Geotechnical field investigation including drilling boreholes at four locations, as shown in
Figures 4a-4d varying in depth from approximately 90 feet to 200 feet to characterize the
subsurface stratigraphy;
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Collecting soil and bedrock samples from borings for visual classification and laboratory
testing.

Performing P-S wave downhole suspension logging to measure average shear wave
velocity of subsurface materials near the proposed tunnel portals.

Perform in-situ pressuremeter and packer testing to collect some engineering data on
representative rock formations that are anticipated to be encountered within the proposed
tunnel alignment

Conducting laboratory testing on selected representative soil samples to assist in
developing soil index and engineering parameters for preliminary geotechnical design.

Provide preliminary seismic evaluation and design parameters.

Preparation of a preliminary geotechnical design report to present EMI’s current findings,
preliminary conclusions, and recommendations.
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2 PHYSIOGRAPHY AND GEOLOGIC SETTING
2.1 REGIONAL GEOLOGY

The project site is located along the northwestern coast of San Diego within the greater Peninsular
Ranges geomorphic province. The Peninsular Ranges geomorphic province extends nearly 900
miles from the Transverse Ranges and Los Angeles Basin in the north to the tip of Baja California
in the south. The province is bounded on the east by the Colorado Desert, on the west by the Pacific
Ocean, and ranges from approximately 30-100 miles in width. The region is characterized by
uplifted terraces along the ocean segmented by drainages coming out from the mountainous region
that makes up eastern San Diego. The mountain ranges in eastern San Diego County are
predominantly made up of harder igneous and metamorphic rock assemblages while the coastal
rocks tend to be comprised of softer sedimentary rocks (Kennedy and Tan, 2008). The San Andreas
fault which trends northwest to southeast, is the dominate fault in the area. The other major faults
in the area, including the Rose Canyon fault, tend to parallel the San Andreas fault.

In San Diego County, the Peninsular Ranges province is often subdivided into: a western coastal
plain subzone (also known as the San Diego Embayment), a central mountain subzone, and an
eastern desert subzone. The project corridor is located in the western coastal plain in the uplifted
section between the San Dieguito Valley to the north and the Los Penasquitos Lagoon to the south.

2.2 STRATIGRAPHY

The project area is underlain predominately by three rock units (Figure 2), Paralic Deposits, Torrey
Sandstone formation and the Delmar Formation (Kennedy and Tan, 2008). Also, there is artificial
fill underlying the homes and roads in the area. Descriptions of the major soil and rocks units
within the site vicinity are below:

1. Artificial Fill (Af), Recent, fill is generally associated with existing developments and
structures. Fills encountered at the project site generally consisted of reworked alluvial silty
sands with some gravels.

2. Old Paralic Deposits (Qop) late to middle Pleistocene, unconsolidated silty to clayey sand
and sandy clay

3. Very Old Paralic Deposits (Qvop) middle to early Pleistocene, moderately permeable,
reddish-brown, inter-fingered strandline, beach, estuarine and colluvial deposits composed
of siltstone, sandstone, and conglomerate.

4. Torrey Sandstone (Tt) middle Eocene, white to light brown, medium to coarse grained,
moderately well indurated, massive and broadly cross-bedded, arkosic sandstone.

5. Delmar Formation (Td) middle Eocene, dusky yellowish green, sandy, claystone
interbedded with medium to gray, coarse grained, clayey to silty sandstone.

Based on field investigation, artificial fill thicknesses across the project area site are generally on
the order of 3 to 10 feet thick but may be thicker locally. The artificial fill is generally a re-working
of one of one of the three rock units in the area. The artificial fill that was encountered consists
mostly of medium-dense to dense silty sand that is moist and weakly cemented.

Earth Mechanics, Inc.

i
it -
Geotechnical & Earthquake Engir




The very old paralic deposits were encountered in boring R-21-003 where they are a capping unit
over the Torrey Sandstone. Generally, the unit is distinguishable from the Torrey Sandstone by its
reddish brown tint. Geologic maps of the area break up the very old paralic deposit rock unit into
multiple smaller units, as can be seen on the Regional Geologic Map (Figure 2). Besides at the
portal locations the project is not likely to encounter any old and very old paralic deposits, even
though they overly much of the project area.

The very old paralic deposits encountered during the investigation were generally fine to coarse
grained sands with trace silts to sands with higher silt content. The deposits were generally moist
and medium dense to dense. The very old paralic deposits unconformably overly the Torrey
sandstone. The contact between the two units is believed to be largely flat to slightly undulating.

The Torrey Sandstone is predominately a lighter colored, white to yellowish white, coarse arkosic
sandstone. Based on the samples recovered from the borings, the Torrey Sandstone was generally
light in color, ranging from white to light brown to light gray, friable, moderately soft, and medium
to coarse grained with few gravel layers.

For the majority of the project corridor, the Torrey Sandstone overlies the Delmar Formation. The
Delmar Formation is predominately comprised of finer grained claystone and siltstone, with
interbedded units of silty to clayey sandstone. The Delmar Formation was soft to moderately sofft,
darker in color than the other two formations and is generally a dark gray to olive. It should be
noted that the contact between the Torrey Sandstone and Delmar Formation is transitional as the
depositional environment was a marine transgression.

A subsurface cross section depicting the stratigraphy along the project corridor (Crest Canyon
alignment) is presented in Appendix B.

2.3 STRUCTURE

The project site is located within a seismically active region of Southern California. The region
includes multiple Holocene-active fault systems: the Newport-Inglewood-Rose Canyon fault zone,
Coronado Bank and San Clemente fault zones off shore, and farther east the San Jacinto and
Elsinore faults.

The region surrounding San Diego Bay, particularly offshore to the west, is transected by a series
of long, predominantly northwest- trending, strike-slip fault systems. Most of the faults in the
offshore region are poorly known but clusters of aligned earthquakes, displaced young strata, and
geomorphology suggest that they are active. The faults that form these fault systems comprise a
network of closely spaced branching and discontinuous features which together form major linear
fault zones. In addition to faulting, these zones are commonly interconnected by zones of uplifting
and folding and hence are sometimes called zones of deformation rather than fault zones.

The general structure of the coastal San Diego Area is predominately controlled by the Rose
Canyon fault which is a right-lateral strike-slip fault. The movement along this fault, as well as the
greater tectonic forces of the area, has created the alternating low valleys and costal cliffs along
San Diego’s western coastal areas. The Del Mar and corresponding project area is a northwest-
trending uplifted marine terrace composed predominately of the Torrey Sandstone and Delmar
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Formations. These formations are capped by the younger Paralic Deposits. The Paralic Deposits
unconformably overlie the Torrey Sandstone, which is conformably in contact over the Delmar
Formation. In this area the Torrey Sandstone and Delmar Formations gently dip to the southeast
approximately 5 degrees, however, the northern portions of this area show dips more northward
(Kennedy and Tan, 2008).

2.3.1 FAULTING

The project site is located within a seismically active region of Southern California. The region
includes multiple Holocene-active fault systems: the Newport-Inglewood-Rose Canyon fault zone,
Elsinore fault, San Felipe fault, and the San Jacinto fault. These faults are identified as Alquist-
Priolo (AP) Earthquake Fault Zones defined by the Alquist-Priolo Earthquake Hazards Act of 1972
revised in 1994. The AP faults not only represent earthquake shaking hazards, but have a potential
for surface ground rupture. The type and magnitude of the seismic hazard affecting the site are
dependent on the distance to causative faults and the intensity and magnitude of the seismic event.
Other potentially active faults, such as the Pt. Loma fault, may not be identified as AP Earthquake
Fault Zones because their locations are not well-defined and/or they have not generated
earthquakes within the last 11,000 years. The project corridor does not enter into any AP fault
zones and does not cross any active fault traces.

Offshore Holocene-active faults include the Coronado Bank fault, the San Diego Trough fault
zone, San Clemente fault and the Santa Cruz Catalina Ridge. All relevant active faults are shown
on Figure 4. Locally, an unnamed fault that extends across the project area is shown on Figure 2.

Unnamed Fault

An unnamed mapped fault passes through the proposed rail alignments. Based on geologic
reconnaissance by Leighton (2022), the fault is considered pre-Holocene and does not appear to
offset younger overlying Quaternary deposits. The fault depicted is on the subsurface cross section
in Appendix B as it offsets the Torrey Sandstone and Delmar Formation and an is also mapped on
the Regional Geologic Map in Figure 2. The fault is not considered active and is classified as a
Quaternary fault.

Newport-Inglewood-Rose Canyon Fault Zone

The Newport-Inglewood-Rose Canyon fault system is a complex zone of north- to northwest-
trending right-lateral strike-slip fault segments extending from the Los Angeles basin to south of
the US-Mexico border. Much of San Diego’s topography, including Mount Soledad, Mission Bay,
and San Diego Bay, is a result of large-scale uplifts and structural depressions due to the complex
geometries of the fault system. The fault is located offshore, 2.5 miles west of the project site.

In the San Diego area, the Rose Canyon segment of the fault comes onshore at La Jolla and is
characterized by zones of compression and extension associated with restraining and releasing
bends in the faults. Locally, the fault zone is over 1 km in width and is composed of both dip-slip
and strike-slip en echelon faults (Treiman, 2002). The onshore portion of the fault system extends
from the eastern flank of Mount Soledad and continues southward to Mission Bay. Between
Mission Bay and San Diego Bay, the Downtown Graben is a zone of north-trending faults within
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the Rose Canyon fault zone mapped in the East Village area of downtown San Diego (Treiman
2002). Within San Diego Bay, the fault system branches into three principal faults: the Spanish
Bight, Coronado, and Silver Strand faults. To the south of San Diego Bay, the southern reach of
the Silver Strand fault appears to step to the west to the Descanso fault, which is mapped offshore
of Rosarito Beach, Mexico.

The fault slip rate of about 1.5 mm/year is based on detailed trenching along the main trace of the
Rose Canyon Fault in Rose Creek (Lindvall and Rockwell 1995). Lindvall and Rockwell
determined that at least three significant earthquakes, and possibly as many as six, occurred during
the Holocene.

Pt. Loma Fault

The Pt. Loma fault is a Late Quaternary-aged normal fault. Trending north-northwest, the fault is
located approximately 13.0 miles south of the project site along the east side of Point Loma
Peninsula.

San Felipe Fault

Like the Elsinore fault, the 170 km long San Felipe fault is part of a network of northwest-trending
dextral faults within the San Andreas fault system (Steely et al., 2009). The San Felipe fault zone
has ~5.8 + 2.8 km of right separation and is late Quaternary-aged. The fault is located
approximately 78.0 miles east of the project site and is capable of producing a M6.3 earthquake.

San Jacinto Fault

The San Jacinto fault is a major strike-slip fault zone that runs through San Bernardino, Riverside,
San Diego, and Imperial counties in Southern California. 244 km in length, the San Jacinto fault
is a component of the larger San Andreas fault system. This is the most seismically active fault in
southern California (Peterson et al., 1996), with significant earthquakes (larger than M5.5),
including surface rupturing earthquakes in 1968 (M6.6 Borrego Mountain earthquake) and 1987
(M6.6 Superstition Hills and M6.2 Elmore Ranch earthquakes), and numerous smaller shocks
within each of its main sections. Slip rates in the northern half of the fault system are around 12
mm/yr, but are only around 4 mm/yr for faults in the southern half where strands overlap or are
sub-parallel. The fault is located 75 miles east of the project site.

Elsinore Fault

The nearest segment of the Elsinore fault (Julian segment) is located approximately 48 miles
northeast of the project site. The Elsinore fault is a 250-km-long, right-lateral strike-slip fault and
is a significant part of the San Andreas fault system. Trending northwest, the fault lies along the
west side of the Salton Trough near the US-Mexico border north to Corona where it branches into
the Whittier and Chino faults. The central portion of the fault includes the Glen Ivy, Temecula,
Julian, and Coyote Mountain segments. The Julian segment of the fault consists of multiple strands
and has a late Quaternary slip rate of 3 to 6 mm/yr (Vaughan and Rockwell, 1986). The slip rate
for the entire Elsinore fault is estimated at about 5 mm/yr. Based on length and magnitude
relationships, the fault is estimated to be capable of producing a M7.7 earthquake.
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Offshore Faults

Several regional faults are located in the offshore continental borderland. The Coronado Bank, San
Diego Trough, San Clemente fault, and Santa Cruz Catalina Ridge fault zones form a wide zone
of northwest trending strike-slip faults that lie offshore, between 18 and 65 miles west of the
project site. These faults are of significant length and are documented by marine geophysical
methods to have offset either the shallowest seafloor sediments or the seafloor itself (Ryan and
others, 2009). These faults have a slip rate in the range of 1 to 3 mm/yr and are capable of
producing M7.4-7.5 earthquakes.

2.4 SEISMICITY

While San Diego does not have as great a frequency of historical earthquakes as other portions of
southern California, historical epicenter maps show seismic activity throughout the region. The
largest historical earthquakes in the San Diego region were the magnitude 6.5 1800 earthquake,
which damaged the mission at San Juan Capistrano (then under construction) and adobe barracks
at San Diego, the 1803 magnitude 5.0 earthquake and the 1862 magnitude 5.9 earthquake, believed
to have occurred on either the Rose Canyon or Coronado Bank faults. While the project area is
located in seismically active southern California, there is no clustering or alignment of earthquakes
in proximity to the site. This apparent lack of earthquake activity suggests that the project area has
been tectonically stable and suggests that there are no unrecognized active faults at the site.

2.5 GROUNDWATER

Perched groundwater/seepage was encountered at elevation +139.5 feet in boring R-21-002 and at
elevation +91.1 feet in boring R-21-004. The GeoTracker  website
(http://geotracker.waterboards.ca.gov/) shows several groundwater monitoring wells at a site along
Camino Del Mar and 9" Street conducted between 1996 and 1999. The wells indicate groundwater
varying between elevations +112.4 feet and +125.4 feet. Based on the data, the groundwater
readings are just above the contact with the Delmar Formation. Additionally, according to Gregg
Drilling, they encountered groundwater near Torrey Pines Road and Carmel Valley Road at a depth
of 27 feet (near elevation +0 feet MSL).

Perched groundwater should be anticipated along the contacts with the sedimentary bedrock
formations. Static groundwater is anticipated to be closer to sea level while being subject to
seasonal and tidal fluctuations. Due to the potential impacts of groundwater on the proposed tunnel
design, a more detailed investigation should be conducted to determine groundwater levels and
pressures across the project area. Installation of vibrating wire piezometers at the tunnel invert
would allow for quantifying the impacts of both the static and perched groundwater on the
proposed tunnel design.
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REFERENCE: Kennedy, M.P., Tan, S.S, 2008, Geologic Map of the San Diego
30" x 60' Quadrangle, California, California Department of Conservation California
Geological Survey, Regional Geologic Map Series, 1:1,000,000 Scale, Map No. 3.
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3 GEOLOGIC AND SEISMIC HAZARDS
3.1 GEoLOGIC HAZARDS
3.1.1 Landsliding

Generally, landslides are downslope movements of conglomerations of soils or bedrock or
combinations of both. Landslides can move in a translational or rotational motion. Landslides
occur because of the loss of ability of earth materials to maintain their integrity at a specific
gradient and as a result move into a less steep gradient or position of greater stability. The internal
strength of the earth material is lost and the material settles into a form where the mass is
centralized on the downhill side of motion. The earth mass is generally a cohesively connected
unit that settles or moves as a unit. Landslides are usually associated with the presence or
introduction of water; water increases the unit weight of the earth mass and decreases the shear
strength of the earth materials. The chances of a landslide occurring are increased by: steeper slope
gradients, decreased shear strength of earth materials, unfavorable bedding (out of slope), clay
content of the soil or clay seams in bedrock, unfavorable slope orientation with existing fault
boundaries, human disturbance of the earth mass or its boundaries, increased water content in the
soil or bedrock, underground springs or rise in groundwater within the earth mass, kinematic forces
due to earthquake shaking, and disturbance of lateral confining forces and/or the toe of a slope.

The project area is composed of elevated but predominately flat terrain in the northwestern part of
San Diego. Mapping in the area shows the bedrock is dipping very shallowly at approximately 5
degrees to the east and southeast. There are a few landslides mapped on the northwestern portion
of the project. According to Leighton (2022), a minor slope failure was observed along the coastal
bluffs approximately 400 feet north of Jimmy Durante Blvd and Camino Del Mar. Landsliding is
common within the Del Mar area as the local sandy bluffs are susceptible to failures particularly
due to heavy rainfall and abundant groundwater seepage. The proposed tunnel portals may be
susceptible to landsliding and seismically induced landsliding, thusfurther investigation and
analysis will need to be conducted at the proposed portal locations during the design phase. For
additional discussion of portal construction considerations, see Section 8.1.

3.1.1 EROSION

Terrestrial slope erosion is a process caused by gravitational failure abetted by water saturation of
bluff materials and mass loading at the top of the bluff. Surface and groundwater hydrology
combined with the geologic nature of the bluff control the effectiveness of terrestrial erosion. As
discussed above, the existing bluff slopes within the Del Mar area are susceptible to failures and
erosion due to water saturation by way of groundwater seepage from irrigation and precipitation.
Perched water seems to accumulate at higher elevations and was observed within the borings at
the site. Seepage is also evident based on the amount of existing vegetation along the existing
slope faces around the project area. This does provide some added stability to the slope face by
way of reducing soil saturation and added tensile strength to the surficial soil layer. The tunnel
portal sites should anticipate erosion and potential for slope failures due to the existing slope
geometry, bluff lithology, and groundwater seepage observed within the project site area.
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3.1.2 EXPANSIVE SOILS

Expansive soils swell or heave with increase in moisture content and shrink with decrease in
moisture content. Montmorillonitic clays are most susceptible to expansion. The Delmar
Formation consists of interbedded siltstone, claystone and sandstone. Within the formation,
interbeds of high plasticity claystone were encountered at varying depths within the tunnel horizon
zone. As a result, expansive soils should be anticipated to be encountered within the proposed
tunnel alignment. Further investigation and testing should be conducted during the design phase.

3.1.1 RIPPABILITY

Rippability of rock is related to its hardness, joint spacing and compressional wave velocity. Based
on the preliminary data from this investigation, the sedimentary rock at the site has seismic
velocities ranging from 2,900 to 7,500 feet per second. The sedimentary rock at the site should be
considered rippable with some of the more cemented units and layers categorized as marginally
rippable. For additional discussion on tunnel construction considerations, see Section 8.2.

3.2 SEISMIC HAZARDS
3.2.1 SURFACE FAULT RUPTURE

In general terms, an earthquake is caused when strain energy in rocks is suddenly released by
movement along a plane of weakness. In some cases, fault movement propagates upward through
the subsurface materials and causes displacement at the ground surface as a result of differential
movement. Surface rupture usually occurs along traces of known or potentially active faults,
although many historic events have occurred on faults not previously known to be active.
Seismicity within this region is a result of the dominantly reverse-slip regime of the region.

The California Geological Survey (CGS) establishes criteria for faults as active, potentially active
or inactive. Active faults are those that show evidence of surface displacement within the last
11,000 years (Holocene age). Potentially active faults are those that demonstrate displacement
within the past 1.6 million years (Quaternary age). Faults showing no evidence of displacement
within the last 1.6 million years may be considered inactive for most structures, except for critical
or certain life structures. In 1972 the Alquist-Priolo Special Studies Zone Act (now known as the
Alquist-Priolo Earthquake Fault Zone Act, 1994, or Alquist-Priolo Earthquake Hazards Act
APEHA) was passed into law which requires studies within 500 feet of active or potentially active
faults. The APEHA designs “active” and “potentially active” faults utilizing the same age criteria
as that used by the CGS.

The project alignment does cross the mapped unnamed fault between Station 111+00 and 112+00
along the Crest Canyon alignment. This fault is not mapped as active but is mapped as potentially
active. Though the fault offsets the Torrey Sandstone and Delmar Formations, there is no evidence
that the fault displaces the capping Quaternary age very old paralic deposits. As a result, the
potential for surface fault rupture within the proposed project corridor is considered low.
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3.2.2 SEISMIC SHAKING

The energy released during an earthquake propagates from its rupture surface in the form of
seismic waves. The resulting strong ground motion from the seismic wave propagation can cause
significant damage to structures. At any location, the intensity of the ground motion is a function
of the distance to the fault rupture, the local soil/bedrock conditions, and the earthquake magnitude.
Intensity is usually greater in areas underlain by unconsolidated earth material than in areas
underlain by more competent rock.

Earthquakes are characterized by a moment magnitude, which is a quantitative measure of the
strength of the earthquake based on strain energy released during the event. The magnitude is
independent of the site, but is dependent on several factors including the type of fault, rock type,
and stored energy. Moderate to severe ground shaking will be experienced in the project area if a
large magnitude earthquake occurs on one of the nearby principal late Quaternary faults; moderate
to severe ground shaking may cause structural damage to the on-site improvements.

Due to the proximity of the project area to numerous seismic sources (Figure 3), strong to moderate
ground shaking should be anticipated within the project alignment in the event of a major
earthquake from a nearby seismic source. All structures should be designed for site specific
groundshaking demands in accordance with the latest applicable seismic design criteria.

3.2.3 SoOIL LIQUEFACTION

Liquefaction is a phenomenon whereby saturated granular soils lose their inherent shear strength
due to increased pore water pressures, which may be induced by cyclic loading such as that caused
by an earthquake. Low relative density granular soils, shallow groundwater, and long duration and
high acceleration seismic shaking are some of the factors favorable to cause liquefaction.

The majority of the tunnel alignments are anticipated to be founded within sedimentary rock
formations. Only the north portal may encounter lower density granular soils at or below
groundwater that may be susceptible to liquefaction. Further analysis will need to be done during
the design phase of the project to assess the liquefaction at the north portal.

3.2.4 LATERAL SPREADING

Lateral spreading, closely related to liquefaction, occurs when soil mass slides laterally on a
liquefied soil layer. Seismic shaking causes liquefaction of underlying saturated granular soil, and
gravitational and inertial forces cause the liquefied layer and the overlying non-liquefied soil to
move in a downslope direction. The magnitude of lateral displacement depends on earthquake
magnitude, distance between the site and the seismic event, the peak ground acceleration, thickness
of the liquefied layer, the ground slope or ratio of free-face height to distance between the free face
and structure, fines content, average particle size of the soil comprising the liquefied layer, and the
residual shear strength of the liquefiable soils.

Due to the nature of this project being a subsurface tunnel, lateral spreading is not likely and is not
an anticipated concern.
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4 GEOTECHNICAL INVESTIGATION PROGRAM
4.1 INTRODUCTION

Geotechnical borings were drilled along Luzon Avenue and Avenida Primavera in the City of Del
Mar and along Durango Drive and Portofino Drive in the City of San Diego for the project. Before
performing the investigation, previous geotechnical and geologic data was reviewed and
incorporated into the planning.

4.2 EXPLORATORY BORINGS

The borings were drilled using mud rotary-wash drilling method (ASTM D5783) by Tri-County
Drilling, Inc. using a Diedrich D-120 rotary wash rig. All borings were drilled with either rotary
wash drilling using drag/tri-cone bits or triple barrel wireline HQ coring between March 1, 2021
and March 17, 2021 to depths ranging from about 90 to 200 feet below the ground surface. A total
of 4 exploratory borings as shown in Appendix A were drilled. Locations and surface locations of
the exploratory borings were measured in the field with a hand-held Global Positioning System
(GPS) device with an estimated accuracy of about 10 feet. All of the boring location and elevation
information is summarized in Table 1. Boring locations are also presented on the Boring Location
Plan (Figure 4)

Our field representatives visually classified the soil cuttings and samples in accordance with
Caltrans’ Soil and Rock Logging Classification Manual (2010b) and maintained a detailed record
of subsurface materials, changes during drilling, and groundwater conditions encountered in the
exploratory borings. The boring logs show contacts/transitions between the differing soil layers
based on changes in the soil cuttings and changes in the drilling operations (e.g., loss of drilling
fluid, chatter of the drill rig, gauge pressure changes, etc.). All of these changes are noted in the
field logs.

When subsurface conditions permitted, alternating relatively undisturbed soil sampling and
Standard Penetration Test (SPT, ASTM D1586) were performed in the borings at 5-foot depth
intervals. Relatively undisturbed drive samples were obtained using a Modified California split-
spoon sampler (3.25-inch outer diameter) lined with brass rings. Each of these brass rings are
1-inch long with a 2.5-inch outside diameter. The Standard Penetration Test was performed with
a SPT sampler (1.4-inch inside diameter) without liners. Both samplers, Modified California split-
spoon and SPT, were driven into the ground using a 140-Ib hammer free falling from a height of
30 inches. The number of blows to advance the samplers was recorded at every 6 inches of
penetration, or until refusal. Only the total number of blows for the final 12 inches or less of driving
the SPT and split-spoon samplers is shown on the LOTB sheet. The total blow counts required to
drive the SPT and split-spoon sampler for the last 12 inches is referred as the Standard Penetration
Resistance (N-value).

Because fluid is used while advancing a boring using rotary wash drilling methods, depth to
groundwater may be difficult to identify. Notwithstanding this difficulty, groundwater was
measured at the end of drilling after bailing out most, if not, all of the drilling mud from the
boreholes. The driller waited until the water level stabilized before measuring. Groundwater depths
varied between 58.5 and 68.9 feet below existing grade, though water readings are assumed to be
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perched water/seepage. A way to confirm whether groundwater is present during rotary wash
drilling is to observe soil samples; if there is an increase in moisture or the soil sample is wet,
groundwater may have been encountered.

After completion, the rotary-wash borings were backfilled with grout to about 5 feet from the
surface. Soil cuttings were used to backfill the remainder of the borehole. If the boring was located
in a paved area, the surface was topped with cold patched asphalt or lean concrete to match existing
surface condition following the applicable City, County or Caltrans requirements. Remaining soil
cuttings and drilling mud were collected in 55-gallon drums or similar containers and removed
off-site.

Soil samples were sent to MTGL Inc. in San Diego, California for testing. Soil classifications in
the field were verified by further examination in the laboratory and by test results. Final boring
logs were prepared based on the field logs, examination of samples in the laboratory, and
laboratory test results. The boring records and key to boring records, and other pertinent
information are presented in Appendix A. It should be noted that the lines designating the interface
between materials in the boring records generally represent approximate boundaries. The actual
transition between subsurface materials is usually gradual.

Table 1. Current Geotechnical Exploration Information

Bottom Groundwater
Boring . . Surface EI.  Depth = Elevation . Method of
Northing Easting Elevation .
No. (feet MSL) | (feet) (feet (feet MSL) Exploration
MSL)
R-21-001 | 1,932,645.362  6,250,477.845 +70 90.8 -20.8 NM RW
R-21-002 1,931,382.766 | 6,251,075.054 +198 200 P Perched/Seepage RW
at +139.5
R-21-003 | 1,925,800.702  6,253,937.542 +365 120 +245 NM RW
R-21-004 1,921,088.166 | 6,256,152.999 +160 110.4 +49.6 Perched/Seepage RW
at+91.1
Notes:

1. RW =Rotary Wash
2. NE = Not Encountered

4.3 DOWNHOLE P&S WAVE SUSPENSION LOGGING
4.3.1 LOGGING PROCEDURES

Geophysical logging was performed on two borings, R-21-001 and R-21-004 (Table 2), by
Geovision of Corona, California using the suspension method. The logging provided in-situ
compressional (P, or primary) and shear (SH, or horizontal secondary) wave velocity
measurements of the subsurface soil.

Geophysical logging was performed after completion of the borings using an OYO Model 170
Suspension Logging device to obtain in-situ horizontal shear and compressional wave velocity
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measurements at 1.6-foot intervals. The device consists of a logging recorder and a suspension
logging probe that was lowered into the completed borehole. The probe (20 feet long) contains an
impact source in the tip that generates an acoustic wave. The pressure transforms into P and S
waves in the fluid-filled borehole through its walls into the surrounding soils. These waves
propagating upward through the surrounding soils create detachable pressure waves in the fluid
surrounding the receiver at the top of the borehole. This system directly determines the average
wave velocity of the soil surrounding the borehole walls by measuring the elapsed time between
arrivals of a wave propagating upward through the soil column.

Seismic velocity information could be used for a variety of purposes such as aiding the
interpretation of stratigraphic information, characterization of ground response to earthquake
motion, as well as development of ground stiffness for foundation design and tunnel deformation.

4.3.2 SEISMIC VELOCITY TEST RESULTS

As mentioned, seismic compression (P-) and shear (S-) wave velocities of the subsurface soils
were measured in two (2) borings (R-21-001, and R-21-004) within the project corridor. Test
locations and depths are summarized in Table 2. A summary report including the measured P- and
S-wave velocity profiles versus depth is included in Appendix D. The P- and S-wave profiles are
also shown on the subsurface cross section in Appendix B.

For boring R-21-001 at the north portal, the upper 40 feet of the subsurface soil/soft rock had a
shear wave velocity ranging from 400 feet/second to 1,200 feet/second (1,000 feet/second to 4,000
feet/second for compressional wave velocity). Once within the Delmar Formation, the bottom 40
feet had shear wave velocities ranging from 1,600 feet/second to 2,600 feet/second (4,500
feet/second to 7,500 feet/second for compressional wave velocity). For boring R-21-004 at the
south portal, the upper 80 feet within the Torrey Sandstone unit had a shear wave velocity ranging
from 1,200 feet/second to 1,600 feet/second (2,900 feet/second to 4,200 feet/second for
compressional wave velocity). Once within the Delmar Formation at the bottom 15-20 feet had
shear wave velocities ranging from 1,600 feet/second to 2,400 feet/second (4,200 feet/second to
7,250 feet/second for compressional wave velocity).

Table 2. Summary of P-S Logging Test Depths

Approx. Ground
Boring No Northing Easting Surface El. Tested [()figt? Range
(feet MSL)
R-21-001 1,932,645.362 6,250,477.845 +70 6.91t0 76.4
R-21-004 1,921,088.166 6,256,152.999 +160 8.21096.1

4.4 PRESSUREMETER TESTING

Pressuremeter testing was performed by EMI engineers to measure stress-strain response of
subsurface soil at planned depths within selected boreholes. A total of two (2) tests were performed
in Borings R-21-001 and R-21-004 for the project using a TEXAM pressuremeter from RocTest
Ltd.
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4.4.1 SETUP

Each test was performed by inserting a probe consisting of a flexible membrane enclosed in a
tubular stainless steel shield in the borehole and pressurizing the protected membrane hydraulically
to deform the surrounding soil radially. The average radial expansion is measured by volume of
the hydraulic fluid (water) injected into the probe by reading a volume counter. The hydraulic
pressure applied into the probe is measured by a pressure gauge. The injected fluid pressure and
volume provide the basis for the stress-strain relationship of the soil.

In the field, the pressuremeter probe was lowered into the drilled borehole by means of the drilling
rods. The testing depth was determined based on the proposed tunnel invert depth and the observed
soil/rock conditions during drilling as well as the limitation of equipment. Since the device is
designed to fit in 3-inch diameter borehole, the driller used a 2-7/8 inch tri-cone drill bit to create
the test hole which ultimately yields an approximately 3-inch hole for testing. After inserting the
probe into the borehole, the fluid pressure was applied in several increments and volume changes
were noted after the pressure was stabilized. Some loading/unloading cycles were performed as
needed. The plots with the borehole pressures versus borehole deformation data are presented in
Appendix E after calibrating the data to account for internal deformation of the pressuremeter
system.

4.4.2 INTERPRETATION OF YOUNG’S AND SHEAR MODULI

Pressuremeter testing is based on a cavity expansion theory in an elastic medium, the radial
expansion of a cylindrical cavity is related to the pressure by the equation:

ﬁ: 1+v) Ap
r E

where r is radius and p is pressure of the cavity (in this case, borehole). The elastic constants in
the above equation are Poisson’s ratio (v) and Young’s modulus (E). Assuming that the value of
Poisson’s ratio is known, the Young’s modulus (E) and the shear modulus (G) can be determined
by the following expressions:

Ap
E=0+v)—
ang
and
G= E
2(1+v)

The applied pressure versus radial strain plots created from the processed data are presented in
Appendix E. The Young’s Moduli and at-rest earth pressure coefficients ko interpreted from the

" Earth Mechanics, Inc.
= g Geotechnical & Earthguake Engineering

Engin




18

plots are summarized in Table 3 above based on effective stress. The Em is obtained from the linear
gradient of the elastic range of the curve. The ko value shown in Table 3 was obtained using the
pressure at the lower end of the elastic range of the curve.

Table 3. Summary of Pressuremeter Test Results

Original Loading/Reloading

i Loading k
Boring Depth Rock Type Em °
No Em (ksf) (avg)
(ksf)
Clayey Sandstone
R-21-001 48.0 (Delmar 5,040 35,031 0.696
Formation)
Sandstone (Torrey
R-21-004 65.0 Sandstone 3,297 52,429 0.857
Formation)

Please note that the E value from loading/reloading is considered for small strain deformation. The
pressuremeter test results are highly influenced by sample disturbance and data interpretation; the
results must be used with caution. Engineers are urged to compare the pressuremeter test results
with typical elastic properties of similar soil/rock and to make engineering judgment before using
in their design calculations.

4.5 PACKER TESTING

Packer testing is a common in-situ method of measuring hydraulic conductivity of soils and rock.
The purpose of this testing was to provide estimates of in-situ transmissivity of the subsurface soils
in the region of the tunnel bores, and to aid design of soil excavation, support, lining and
dewatering systems for the proposed tunnels.

Packer testing was performed by EMI in three (3) borings (R-21-001, R-21-002, and R-21-003) at
selected depth intervals. The depths and soil types tested are summarized in Table 4 and the field
data can be found in Appendix F.

4.5.1 TESTING PROCEDURES

The testing procedures generally followed ASTM guidelines for the Constant Head Injection Test
(ASTM D-4630-96). In each borehole, packer testing was performed after completion of drilling.
Upon reaching the selected depth intervals, the borehole was flushed with clear water until the
return water ran clear of any cuttings by visual observation. The test section was then internally
sealed by two inflatable rubber packers at selected depths to isolate a test section. Water was then
pumped through a hollow feed tube into the test section. The lengths of the test sections were
typically 20 feet, or they were adjusted after inspection of the soil samples retrieved in that depth
range. The water inflow quantity versus time was measured until steady-state flow was reached.
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The constant water pressure was applied to the water in the sealed interval through the feed tube
and the resulting flow rates were recorded over time. The constant pressures applied (up to three
for each test) were less than the anticipated overburden stress at each test depth in order to avoid
hydro-fracturing.

Testing details and measured test results are presented in Appendix F for each tested section with
the applied pressures and measured water flow quantities.

4.5.2 PERMEABILITY

The equations used for calculation of the coefficient of permeability are as follows (Das, 1983):

kzilogl for 1>10r
27h r
and
kzisinhfll— for 10r>12>r
27h 2r
where

k = coefficient of permeability of the soil,
(= constant rate of water injected into borehole,

| = length of test hole interval,
r = radius of borehole in test hole interval, and
h = differential head of groundwater in casing to ground surface.

The differential head of groundwater h is the total of injection pressure at the pressure gauge at the
surface plus the gravity head of water (in the steel tubing) between the center of the packer test
interval to the pressure gauge.

Calculated soil permeability ranges from these series of tests are summarized in Table 4. The data
indicates that flow rates increase with increasing pressure. The k-values derived from the packer
test represent only an estimate of soil permeability and should be cross-checked with other data
and typical measurement results. That is because soil permeability could readily vary an order of
magnitude even in a well-controlled laboratory environment.

Based on the packer test results, the tests within the Claystone and Clayey Sandstone of the Delmar
Formation indicated permeability values ranging from 0 in/sec up to 0.35 in/sec. The lower bound
data that ranges from 0 to 2.36 x 107 in/sec seem to be more representative of the actual rock mass
permeability. The upper bound values ranging from 0.21 and 0.35 in/sec seem to indicate
hydrojacking/hydrofracturing may be occurring within the rock mass during the packer test due to
the poorly indurated nature of the rock formation. This may also indicate that water is leaking out
the packer as well. No flow was recorded within the test section within the Torrey Sandstone
yielding a k value of 0 in/sec. The k-values developed indirectly from the packer testing represent
only an estimate of rock permeability and additional testing and analysis is recommended as part
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of the next phase of design to confirm the permeability values for the different geologic units

anticipated to be encountered within the tunnel alignment.

Table 4. Summary of Packer Testing

Bori A Center Soil/Rock Type Approx.
Boring No D%”?r? %psrltz)x. Test Interval  Depth Coefficient of
g (% . BGS (ft) (ft) Permeability
(in/sec)
Interbedded
Claystone/Claye
R21-001 = 91  +70 50 to 60 55 Candstone. 02210 0.24
(Delmar Formation)
R-21.002 200 +198 160 16 170 165 Clayey Sandstone 0 to 2.36x10°3
(Delmar Formation) (0.21t0 0.35)*
Sandstone 0 (practically no
recorded)
Notes:

USCS = Unified Soil Classification System, BGS = Below Ground Surface, GSE = Ground Surface Elevation

*Approx. permeability after 60psi due to possible packer leak/blowout or jacking/hydrofracturing
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Laboratory tests were performed on representative samples of soil and bedrock to determine or
derive relevant physical and engineering properties. Selected samples were tested to determine soil
classification, plasticity, shear strength parameters, and corrosion potential. A list of tests
performed, the corresponding test methods, and purpose of testing is presented in Table 5.
Laboratory tests were assigned by EMI and performed by MTGL, Inc. and Geo-Logic Associates

5 LABORATORY TESTING
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under a subcontract to HDR. Results are summarized in Table 6. Detailed results are included in

Appendix C.
Table 5. Explanation of Laboratory Testing Performed
Type of Test App'li/lceiaf dTESt Purpose
Dry Density ASTM D 2937 Estimate in-situ soil density
Moisture Content ASTM D 2216 Estimate in-situ soil moisture content
No. 200 Wash ASTM D 1140 Estimate percentage of gravel, sand, and fines content
Sieve Analysis ASTM D 422 Estimate percentage of gravel, sand, and fines content
Specific Gravity ASTM D 854 Estimate specific gravity of soil
Atterberg Limits ASTM D 4318 Determine plasticity of soil
Direct Shear ASTM D 3080 Estimate strength parameters of soil
Coggf:sr::)nneiest ASTM D 2166 Estimate strength parameters of soil
Unconsolidated
Undrained Triaxial ASTM D 2850 Measure stress-strain relationship of soil
Text
Soil pH CTM 643 & 532 Determine pH to assess corrosion potential of soil

Minimum Resistivity

CTM 643 & 532

Determine corrosion potential of soil

Sulfate Content

CTM 417

Determine sulfate content to assess corrosion potential of soil

Chloride Content

CTM 422

Determine chloride content to assess corrosion potential of soil

Notes:

1. ASTM = American Society for Testing and Materials.

2. CTM = California Test Method.
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5.1 SolL/Rock CORROSIVITY

Soil/rock samples were tested for minimum resistivity, pH, soluble sulfate content, and soluble
chloride content. Results are summarized in Table 6. Based on those results, the pH was
determined to range between 7 and 7.6, the minimum resistivity varied from <500 to 3,000 ohm-
cm, soluble chloride contents were between 139 and 314 parts per million (ppm) and soluble
sulfate contents were between 251 and 847 ppm.

Based on the Caltrans Corrosion Guidelines (2003), soils are considered corrosive if the pH is 5.5
or less, the chloride concentration is 500 ppm or greater, or the sulfate concentration is 2,000 ppm
or greater. Based on the Caltrans criteria, some of the on-site soils are considered to be corrosive
to bare metals and concrete.
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Table 6. Summary of Laboratory Test Results

. Grain Size (%) Atterberg Limits (%) Corrosion Direct Shear UC: Unconfined UU,:
Sample Moisture Dry Total . (Peak Strength) ] Undrained
. USCS Symbol or . . Specific — — Compressive
Boring No. Depth Rock Type Content | Density | Density Gravity Minimum Soluble Soluble Friction Cohesion Strength Shear
(ft) (%) (pcf) (pcf) Gravel Sand Fines LL PL PI pH Resistivity Sulfates | Chlorides | Angle (psf) (ksf) Strength
(ohm-cm) (ppm) (ppm) (deg) (ksf)
R-21-001 10.0 SP 12.3 106.2 119.3
15.0 SP-SM 0.0 88.0 12.0
20.0 SP-SM 38 48
30.0 SP-SM 5.2 114.1 120.0 0.0 92.0 8.0 2.61
40.0 SILTSTONE 7.65
45.0 SANDSTONE 20.2 0.0 61.0 39.0 29.5 20.7 8.8 7.3 690 407 215
55.0 CLAYSTONE 23.6 57.2 40.5 19.2 21.3 7.4 <500 625 205
65.0 CLAYSTONE 20.2 0.0 39.0 61.0 41.9 22.5 19.4 7.4 <500 374 232
70.0 CLAYSTONE 22.3 0.0 38.0 62.0
75.0 CLAYSTONE 18.1
80.0 SANDSTONE 17.6 46.0 34.3 21.2 13.1
90.0 SILTSTONE 21.0
R-21-002 10.0 SM 14.0 125.6 143.1
20.0 SM 12.7 129.3 145.7 2.68
25.0 SANDSTONE 0.0 80.0 20.0
30.0 SANDSTONE 37 461
35.0 SANDSTONE 0.0 78.0 22.0
45.0 SANDSTONE 17.5 25.2
50.0 SANDSTONE 21.7
70.0 SANDSTONE 19.0 28.7
80.0 SANDSTONE 19.1
100.0 SANDSTONE 19.9 19.7
120.0 SANDSTONE 17.5 315
140.0 CLAYSTONE 18.3 0.0 48.0 52.0 47.2 22.6 24.6
145.0 CLAYSTONE 18.5 0.0 23.0 77.0 50.7 19.0 31.7
150.0 CLAYSTONE 20.5 0.0 37.0 63.0 47.6 21.7 25.9
150-153 SANDSTONE 15.6 0.0 79.0 21.0 36.2 20.2 16.0 8.04
153.0 SANDSTONE 2.10
157-161 SANDSTONE 14.7 0.0 60.0 40.0 26.08
160.0 SANDSTONE 6.54
160-165 SANDSTONE 15.3 0.0 85.0 15.0 7.0 740 847 257 24.98
163.0 SANDSTONE 7.19
167.0 SANDSTONE 14.3 0.0 87.0 13.0 NV NP NP 1.71
170.0 SANDSTONE 9.22
170-175 SANDSTONE 13.4 0.0 67.0 33.0 36.6 19.5 17.1 7.2 640 251 244 8.47
175-180 SANDSTONE 11.7 0.0 73.0 27.0 42.9 21.7 21.2 7.6 610 327 139 34.14
185-190 SANDSTONE 11.6 0.0 59.0 41.0 39.2 21.6 17.6
191.0 SANDSTONE 15.7 0.0 67.0 33.0 35.1 19.2 15.9
195.0 SANDSTONE 11.8 0.0 74.0 26.0 25.8 19.9 5.9
R-21-003 5-10 SANDSTONE 8.1 0.0 82.0 18.0
20-25 SANDSTONE 9.3 0.0 90.0 10.0 40.5 19.7 20.8
40-45 SANDSTONE 11.2 0.0 92.0 8.0 34.3 21.2 13.1 7.5 2100 460 314




Table 6 (Continued). Summary of Laboratory Test Results

. Grain Size (%) Atterberg Limits (%) Corrosion Direct Shear UC: Unconfined UU,:
Sample Moisture Dry Total . (Peak Strength) ] Undrained
. USCS Symbol or . . Specific — — Compressive
Boring No. Depth Rock Type Content | Density | Density Gravity Minimum Soluble Soluble Friction Cohesion Strength Shear
(ft) (%) (pcf) (pcf) Gravel Sand Fines LL PL PI pH Resistivity Sulfates | Chlorides | Angle (psf) (ksf) Strength
(ohm-cm) (ppm) (ppm) (deg) (ksf)
60-65 SANDSTONE 14.3 0.0 96.0 4.0 NV NP NP
80-85 SANDSTONE 17.3 0.0 94.0 6.0 36.2 24.5 11.7
85-87 SANDSTONE 1.56
97.5-99.5 SANDSTONE 23.14
100-105 SANDSTONE 14.3 0.0 93.0 7.0 NV NP NP
R-21-004 5.0 SANDSTONE 0.0 88.0 12.0 42.9 21.4 21.5
10.0 SANDSTONE 11.5 115.9 129.2 2.61
20.0 SANDSTONE 0.0 86.0 14.0 39.2 21.2 18.0
45.0 SANDSTONE 7.6
50.0 SANDSTONE 9.3
60.0 SANDSTONE 10.8
75.0 SANDSTONE 219 0.0 90.0 10.0 35.1 19.2 15.9 7.3 3000 559 225
85.0 SANDSTONE 18.9 0.0 73.0 27.0
90.0 SANDSTONE 24.4
100.0 CLAYSTONE 23.0 0.0 50.0 50.0 55.8 23.8 32.0
110.0 SANDSTONE 6.4
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6 PRELIMINARY DESIGN RECOMMENDATIONS

EMI understands that many of the details about the tunnel and portal structure configurations and
anticipated means and methods of construction are being developed and not yet finalized.
Preliminary design recommendations are provided in the following sections, as appropriate at the
current stage of the project (less than 10% design) using very limited geotechnical data and design
alternatives. These design recommendations will be updated as future geotechnical investigations
and design progress.

6.1 PRELIMINARY SEISMIC DESIGN

Seismic design for railroad structures along the LOSSAN corridor generally follows the
requirements outlined in Manual for Railway Engineering (AREMA), Chapter 9 Seismic Design
for Railway Structures (2018). AREMA requires seismic performance of structures to be assessed
for three levels of ground motion — Level I (Serviceability, 50- to 100-year return period), Level
Il (Ultimate, 200- to 475-year return period), and Level Il (Survivability, 1000- to 2475-year
return period). The design return period of each level of ground motion is based on the structure
importance classification factor with consideration of on the immediate safety, immediate value
and replacement value determined by the structure designers. For this stage of preliminary design,
the maximum return period was conservatively adopted for each ground motion level.

Since the length of tunnel under consideration is roughly 14,000 feet, three locations (North Portal,
Middle, South Portal) were selected to develop earthquake response spectra. The envelope of the
three spectra is recommended as the preliminary design spectrum. The latitude and longitude of
the three selected reference locations are listed in Table 7. Based on the P-S logging results listed
in Appendix D, the range of shear wave velocities near the proposed tunnel alignment is roughly
900 to 2400 ft/s. The average value is estimated to be about 1700 ft/s (518 m/s), corresponding to
a standard Site Class C.

Table 7. Seismic Hazard Analysis Parameters

Reﬁ;ﬁg&is e (I(_jzg:l;gs Izgggllgég)e Shear Wave Velocity (Vso) !
North Portal 32,9655 -117.2649 Approx. 900 to 2400 ft/s
Middle 32.9529 -117.2542 Avg = 1700 ft/s (518 m/s)
South Portal 32.9340 -117.2458 (Site Class C)
Notes:

1. Vsois the small-strain shear wave velocity.
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6.1.1 Design Acceleration Response Spectra (ARS)

In order to characterize/quantify the design level ground motion demand for the project, EMI
developed preliminary acceleration response spectra (ARS) following AREMA guidelines.
According to Chapter 9 of the AREMA Manual, the latest version (Dynamic: Conterminous U.S.
2014 V4.2.0) of the USGS Unified Hazard tool (https://earthquake.usgs.gov/hazards/interactive)
was used to develop the site-specific base acceleration coefficients (Sa at 0.0, 0.2, and 1.0 seconds)
first for Site Class B (Vs= 760 m/s) for each event (100-year, 475-year and 2,475-year return
periods). The resulting base acceleration coefficients were then modified for Site Class C to
represent the ground conditions surrounding the tunnel and portals using the corresponding site
amplification factors shown in AREMA. The recommended preliminary AREMA site-specific
ARS curves at the North Portal, Middle, and South Portal are presented in Figure 5, along with the
envelope of all three locations.

Based on deaggregation of the PSHA, seismic hazard at the site is primarily controlled by nearby
events on the Rose Canyon fault (approximately M6.8 to M6.9 events at distances of 3.5 to 4.5
km). Events on nearby faults are known to have the potential for near-fault effects (for forward
directivity scenarios) that can increase the ground shaking intensity, particularly in the longer
period motion range (T > 0.5 seconds). AREMA does not currently require adjustments for near
fault effects. Depending on the final adopted seismic design criteria for the project (e.g., if other
than AREMA), near fault effects can be considered in a detailed site-specific probabilistic seismic
hazard analysis (PSHA) at an appropriate stage of design.

" Earth Mechanics, Inc.
= g Geotechnical & Earthquake Engineering




1.4

5% Damping Ratio

1.2
== Fnvelope of 100-Year Return Period based on AREMA
> 1.0 1 == Envelope of 475-Year Return Period based on AREMA
©
n === Envelope of 2475-Year Return Period based on AREMA
_5 0.8
©
ko)
8 06 J
(8]
<
I
$ 04
o3
&
w /\
0.0 T T ‘ - ‘ ‘ - : -
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Period (s)
100-Year Return Period 475-Year Return Period 2475-Year Return Period
Spectral Acceleration (g) Spectral Acceleration (g) Spectral Acceleration (g)
T (sec) - T (sec) - T (sec) -
North | Middle | South | Enve. North | Middle | South | Enve. North | Middle | South | Enve.
0.010 | 0.108 | 0.108 | 0.107 | 0.108 || 0.010 | 0.269 | 0.266 | 0.265 | 0.269 || 0.010 | 0.550 | 0.540 | 0.530 | 0.550
0.030 | 0.108 | 0.108 | 0.107 | 0.108 || 0.030 | 0.269 | 0.266 | 0.265 | 0.269 || 0.030 | 0.550 | 0.540 | 0.530 | 0.550
0.090 | 0.237 | 0.236 | 0.233 | 0.237 || 0.083 | 0.622 | 0.616 | 0.613 | 0.622 || 0.084 | 1.297 | 1.257 | 1.249 | 1.297
0.150 | 0.237 | 0.236 | 0.233 | 0.237 || 0.150 | 0.622 | 0.616 | 0.613 | 0.622 || 0.150 | 1.297 | 1.257 | 1.249 | 1.297
0.200 | 0.237 | 0.236 | 0.233 | 0.237 || 0.200 | 0.622 | 0.616 | 0.613 | 0.622 || 0.200 | 1.297 | 1.257 | 1.249 | 1.297
0.250 | 0.237 | 0.236 | 0.233 | 0.237 || 0.250 | 0.622 | 0.616 | 0.613 | 0.622 || 0.250 | 1.297 | 1.257 | 1.249 | 1.297
0.300 | 0.237 | 0.236 | 0.233 | 0.237 || 0.300 | 0.622 | 0.616 | 0.613 | 0.622 || 0.300 | 1.297 | 1.257 | 1.249 | 1.297
0.400 | 0.237 | 0.236 | 0.233 | 0.237 || 0.414 | 0.622 | 0.616 | 0.613 | 0.622 || 0.422 | 1.297 | 1.257 | 1.249 | 1.297
0.451 | 0.237 | 0.236 | 0.233 | 0.237 || 0.500 | 0.516 | 0.510 | 0.507 | 0.516 || 0.500 | 1.094 | 1.069 | 1.062 | 1.094
0.600 | 0.178 | 0.177 | 0.176 | 0.178 || 0.600 | 0.430 | 0.425 | 0.422 | 0.430 || 0.600 | 0.911 | 0.890 | 0.885 | 0.911
0.700 | 0.153 | 0.152 | 0.151 | 0.153 || 0.700 | 0.368 | 0.364 | 0.362 | 0.368 || 0.700 | 0.781 | 0.763 | 0.759 | 0.781
0.850 | 0.126 | 0.125 | 0.124 | 0.126 || 0.850 | 0.303 | 0.300 | 0.298 | 0.303 || 0.850 | 0.643 | 0.629 | 0.625 | 0.643
1.000 | 0.107 | 0.106 | 0.106 | 0.107 || 1.000 | 0.258 | 0.255 | 0.253 | 0.258 || 1.000 | 0.547 | 0.534 | 0.531 | 0.547
1.250 | 0.085 | 0.085 | 0.084 | 0.085 || 1.250 | 0.206 | 0.204 | 0.203 | 0.206 || 1.250 | 0.437 | 0.427 | 0.425 | 0.437
1.500 | 0.071 | 0.071 | 0.070 | 0.071 || 1.500 | 0.172 | 0.170 | 0.169 | 0.172 || 1.500 | 0.365 | 0.356 | 0.354 | 0.365
2.000 | 0.053 | 0.053 | 0.053 | 0.053 || 2.000 | 0.129 | 0.127 | 0.127 | 0.129 || 2.000 | 0.273 | 0.267 | 0.266 | 0.273
3.000 | 0.036 | 0.035 | 0.035 | 0.036 || 3.000 | 0.086 | 0.085 | 0.084 | 0.086 | 3.000 | 0.182 | 0.178 | 0.177 | 0.182
4.000 | 0.027 | 0.027 | 0.026 | 0.027 || 4.000 | 0.064 | 0.064 | 0.063 | 0.064 | 4.000 | 0.137 | 0.134 | 0.133 | 0.137
5.000 | 0.021 | 0.021 | 0.021 | 0.021 || 5.000 | 0.052 | 0.051 | 0.051 | 0.052 || 5.000 | 0.109 | 0.107 | 0.106 | 0.109
Earth Mechanics. I San Diego Regional Rail Corridor Alternative
¥cdl.t AR, A Alignment and Improvement Project Preliminary Design ARS
= Geotechnical and Earthquake Engineering
Project No.: 20-134 | Date: May 2021 Figure 5
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6.1.2 Seismic Ground Deformations for Tunnel Ovaling Demand

Seismic design of tunnels and other underground structures is generally based on a ground
deformation or “ovaling/racking” approach (as opposed to using the ARS as for above-ground
structures). Ground deformations are evaluated for final design by defining the design ground
motions (time histories) at some elevation level below the tunnel invert, and then performing wave
propagation (site response) analysis from that elevation level up through the ground surrounding
the tunnel. Such a time history-based analysis approach is pre-matured at this preliminary stage
when not enough details are known, but should be undertaken in subsequent design stages.

In the absence of time history-based analysis in the current preliminary design, ground
deformations were estimated using a simplified approach. Free field ground strains were estimated
as the peak ground velocity (PGV) divided by the shear wave velocity in the ground surrounding
the tunnel as in the case of uniform elastic half space. Based on NCHRP 12-70 (2008), PGV is
strongly correlated with the spectral acceleration at 1.0 second (S1) using the following equation:

PGV = 0.394 x 10%434C (in/sec)
C = 4.82 +2.16 logao (S1) + 0.013 [2.3 logio (S1) +2.93]?

The above correlation gives the mean plus one standard deviation PGV based on a regression
analysis. The median can be estimated by dividing the above PGV result by 1.46. A range of PGV
values was estimated for preliminary design based on the median to mean plus one results using
the correlation. Site-specific values of S1 were obtained for each event using the USGS Unified
Hazard tool (https://earthquake.usgs.gov/hazards/interactive) for Site Class C (Vs= 537 m/s). The
Si1and PGV values are listed in Table 8. If required, strain compatible shear modulus Gs values
can be estimated based on the elastic relationship Gs = Vs?p where the density (p) is provided in
the following section.

The free field shear stain estimates should be considered preliminary for use in the current
feasibility study project phase, based on the limited information available to EMI at this time. As
mentioned above, time history-based site response analysis should be performed in order to
perform a more refined seismic tunnel liner design at a later project stage.
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Table 8. Summary of S, PGV and Preliminary Free Field Shear Strain around Tunnel

Parameters 100-yr Return Period 475-yr Return Period 2475-yr Return Period
West Middle East West Middle East West Middle East
> 0.089 0.089 0.089 0.219 0.221 0.219 0.528 0.532 0.528
Max S1 (g) 0.089 0.221 0.532
PGV (ft/s)! 0.3t0 0.4 0.7t0 1.0 17t024
Vs/Vso? 0.97 0.93 0.84
Vs (ft/s)? 873 to 2328 837 to 2232 756 to 2016
Free Field Shear 0.01% to 0.05% 0.03% to 0.12% 0.08% to 0.32%
Strain (%)
Notes:

1. The range of PGV was estimated between mean value and mean value plus one standard deviation based on the
NCHRP 12-70 correlation.

2. Reduction factors for strain compatible shear wave velocity (and associated shear modulus) were estimated based
on Table 19.3-1 of ASCE 7-16.

3. The range of Vs was estimated based on the range of Vso listed in Table 7 multiplied by the Vs/Vso reduction
factors.
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6.2 SolIL/RocK DESIGN PARAMETERS

Based on the cross sections shown in Appendix B, the tunnel alignment may cross through four
geological units — Atrtificial Fill (Af), Old Paralic Deposits (Qop), Torrey Sandstone (Tt) and
Delmar Formation (Td). Preliminary design parameters for these units are listed in Table 9. These
preliminary parameters will need to be updated and refined as more subsurface data and design
details become available. Soil and rock strength properties were derived from: correlations with
SPT blowcounts in Appendix A (Lam/Martin, 1986); the laboratory results listed in Table 6 and
Appendix C; the pressuremeter results listed in Section 4.6; P-S logging results in Appendix D;
and AAHSTO LRFD Bridge Design Specifications Section 10.4.6.5.

Table 9. Preliminary Design Parameters

Soil Rock
Range of
, Predominant SPT- Total Cohesion/ = jconf. -
Geological -~ goiyRock  equivalent | Density i Undrained = compr . Poisson’s |14
Unit Friction h pr. Em Ratio (v)
Type Blowcounts (pcf) Angle Shear Strength RQD (ksf)
(blows/ft) Strength Ksf
(ksf) (ksf)
Artificial - 110to 0.25to 0.44 to
Fill (Af) Silty sand 7to21 120 29t034 @ 0.2t00.05 - - - 0.35 051
Old Paralic .
. Silty to clayey 110to ) . ) 0.25to 0.3810
Deposits sand 12t0 35 120 32t0 38 0.21t0 0.05 035 047
(Qop)
Torrey
130to 30to 3,000 to 0.3to
San((_irstt)one Sandstone 40 to >70 150 371045 0.5t00.3 15t0 17 100 50,000 0.2t00.4 0.852
Delmar
- Claystone to 130 to 5,000 to 0.25to 0.3to
Formation g3 ndstone >70 150 - 4010 - - 35,000 045 | 0.72
(Td)
Notes:
1. Emis the elastic modulus of the rock mass. Lower value is based on initial loading and upper value is based on unloading/reloading from

2.

limited pressuremeter testing performed to-date, discussed in Section 4.4.
Upper value is based on limited pressuremeter testing performed to-date, discussed in Section 4.4.

6.3 EARTH PRESSURES AT PORTALS

It is currently anticipated that portals will consist of U-structures transitioning to cut-and-cover, or
directly to the bored tunnel. Support of excavation (SOE) is expected to be required in order to
construct the portals, such as a soldier pile and lagging system.

For flexible walls that are free to move laterally at the top retaining level ground, preliminary
active earth pressures may be estimated based on an equivalent fluid pressure of 36 pcf. For rigid
(non-yielding) walls that are restrained from movement, such as permanent U-structure walls,
retaining level ground, preliminary at-rest earth pressures may be estimated based on an equivalent
fluid pressure of 56 pcf. For braced/tie-back walls, preliminary apparent earth pressures may be
estimated as a uniform pressure of 36H psf, where H is the retained height in feet.

Earth Mechanics, Inc.
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Structures below the design groundwater level (to be established later based on further
investigations as discussed in Section 7) should also be designed for hydrostatic pressures, or to
relieve pressures by drainage or dewatering.

Preliminary seismic earth pressures can be evaluated for the portals using a seismic coefficient of
one-third to one-half of the PGA values shown in Figure 5, depending on the type of structure, its
dimensions, and anticipated ability of the walls to deflect/displace during the design earthquake
events. More details about the structure configurations are required in order to evaluate seismic
earth pressures for the three design earthquake events.

Earth Mechanics, Inc.
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7  FUTURE GEOTECHNICAL INVESTIGATIONS

For the next phase of design for the proposed San Diego Regional Rail project the geotechnical
exploration investigation should address the following items:

- Determine the geologic subsurface conditions along the proposed tunnel alignment at
depth.

- Collect additional groundwater data and provide quantitative data using piezometers along
the proposed tunnel alignment.

- Collect additional data to document variability within subsurface geologic formations.

- Conduct additional investigation for the mapped fault crossing the proposed alignment to
determine impacts on the proposed tunnel design and construction.

- Perform additional in-situ testing to further develop subsurface design parameters along
the proposed tunnel alignment including shrink/well testing for soil/rock, expansive soil
potential, soil modulus and permeability values.

- Collect additional shear wave velocity data for the purposes of characterizing the
subsurface conditions for design and construction.

The next phase of investigation should be anticipated to consist of additional borings along the
chosen alignment alternative. Soil borings should be anticipated to be drilled and sampled below
the proposed tunnel invert with depths reaching up to 300 feet below existing grade. Vibrating
wire piezometers/pressure transducers should be installed within borings along the proposed tunnel
alignment to quantify groundwater impacts to the proposed tunnel design. Borings should include
rock coring to provide samples to be characterized for strength testing, rock quality designation
and in-situ testing including packer and pressuremeter testing. A geophysical seismic refraction
investigation should be conducted to better define the actual location of the existing fault crossing
the proposed alignment. Additional P & S wave suspension logs should also be conducted to
provide additional data for tunnel construction and design, and development of detailed earthquake
ground motion criteria.

Earth Mechanics, Inc.
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8 CONSTRUCTION CONSIDERATIONS
8.1 PORTALS

As mentioned previously, portals are currently anticipated to consist of U-structures transitioning
to cut-and-cover or directly to the bored tunnel section. A support of excavation (SOE) system is
anticipated to be required to be required to retain the existing ground on the sides of the portal.
SOE could consist of a driven steel soldier pile and timber lagging system. Depending on the
details and dimensions, tiebacks or internal bracings may be required, which will be evaluated at
a later design stage. From the limited borings drilled the present phase of design, both excavation
and installation of SOE can be achieved with conventional construction equipment.

As discussed previously, the proposed portal may be susceptible to landsliding/seismically induced
landsliding due to the existing geologic lithology at the proposed portal locations. The sedimentary
bedrock of the Torrey Sandstone and Del Mar Formation at the site are known to have landsliding
potential particularly when the geologic structure is unfavorable. Adverse structure and jointing
may create conditions for block/wedge failure loading for on the proposed portal structure.
Understanding the potentially highly variable rock quality and structure will be critical to the
design of the proposed portal. The geologic conditions will need to be properly characterized
qualitatively and quantitatively in order to implement the best design for the portal structures. A
more comprehensive discussion of representative geologic materials and groundwater conditions
will be discussed when additional subsurface investigations are performed in the future.

8.2 BORED TUNNEL

The majority of the proposed tunnel alignment will be excavated within the sedimentary rock
associated with both the Torrey Sandstone and Delmar Formations. Tunnel excavations should
anticipate encountering soft rock conditions consisting of sandstone, siltstone and claystone
associated with these formations. Based on the limited preliminary investigation and site
assessment, the anticipated rock mass conditions should be considered rippable for a bored tunnel
excavation.

The proposed tunnel Crest Canyon alignment is proposed to cross a mapped unnamed fault
between Station 111+00 and 112+00, and thus highly weathered and sheared/faulted rock will be
encountered. Weathered zones may be subject to spalling and caving of large wedges of rock from
the tunnel roof, which can be mitigated with appropriate TBM selection and means and methods.
Areas with fault gouge zones have the potential for ground squeezing and may require specialized
tunnel support during construction and design. Groundwater will also be a concern at the fault
zones as groundwater conditions will be highly variable due to the high variability of rock mass
permeability and rock quality. Fault zones will likely require a TBM designed for highly variable
subsurface conditions that range between strong to weak rock and even soil like materials that can
be commonly found within a fault zone. This might include a hybrid TBM that can operate in open
or closed mode with bentonite injection around the shield, tapered shield, auxiliary jacking and
adjustable gage cutters. Additionally, high ground cover with high in-situ stress combined with
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weak rock conditions would also require a TBM with pressurized face capability in weak soil
conditions below groundwater. An additional comprehensive geotechnical investigation will be
needed as part of the next phase of design to better define the subsurface rock, soil and groundwater
conditions from a geotechnical and geologic standpoint.

Tunneling experts on the team (HDR and Mott MacDonald) are evaluating feasibility of bored
tunnel construction at the site. The sequential excavation method (SEM) is also being considered
for cross passage construction. EMI is available to elaborate on the subsurface information and
interpretations presented in this report to assist in those evaluations.

" Earth Mechanics, Inc.
= g Geotechnical & Earthquake Engineering




38

9 LIMITATIONS

This report is intended for use by the SANDAG and HDR for the preliminary conceptual design
of Regional Rail Corridor project located in the vicinity of Del Mar and San Diego, California.
This report is based on the project as described herein and the information obtained from the
exploratory boreholes at the approximate locations shown on the attached plans. Findings
contained herein are based on results of the field investigation and laboratory tests. Also, the earth
materials and subsurface conditions encountered in the exploratory boreholes are presumed to be
representative of the project site; however, subsurface conditions and characteristics of soils
between exploratory boreholes can vary. EMI should be notified of any pertinent changes in the
project plans or if subsurface conditions are found to vary from those described herein.
Modifications to project plans or variations in subsurface conditions may require re-evaluation of
the information contained in this report.

The data contained herein are applicable to the specific design elements and locations which are
the subject of this report. It has no applicability to any other design elements or to any other
locations, and any and all subsequent users accept any and all liability resulting from any use or
reuse of the data without the prior written consent of EMI.

EMI is not responsible for construction means, methods, techniques, sequences, or procedures, or
for safety precautions or programs in connection with the construction, for the acts or omissions
of the Contractor, or any other person performing any construction, or for the failure of any worker
to carry out the construction in accordance with the Final construction drawings and specifications.

Services performed by EMI were conducted in a manner consistent with that level of care and skill
ordinarily exercised by members of the profession currently practicing in the same locality under
similar conditions. No other representation, expressed or implied, and no warranty or guarantee is
included or intended.

" Earth Mechanics, Inc.
= g Geotechnical & Earthquake Engineering




39

10 REFERENCES

American Association of State Highway and Transportation Officials (AASHTO), 2020,
AASHTO LRFD Bridge Design Specification, 8th Edition. Washington, DC: AASHTO.

American Railway Engineering and Maintenance of way Association (AREMA), 2018, Chapter 9
— Seismic Design for Railway Structures.

American Society for Testing and Materials (ASTM), 2010, Annual Book of Standards. Soil and
Rock; Vol. 04.08.

Caltrans, 2010b, Soil and Rock Logging, Classification, and Presentation Manual, 2010 Edition.

GeoVision Geophysical Services, 2016. Suspension P-S Velocity Logging Method.
http://www.geovision.com/PDF/App%20Note%20-%20P-S%20method.pdf

Jennings, C.W., and Bryant, W.A., 2010, Fault activity map of California: California Geological
Survey Geologic. Data Map No. 6, map scale 1:750,000.

Kennedy, M.P., Tan, S.S, 2008, Geologic Map of the San Diego 30’ x 60’ Quadrangle, California,
California Department of Conservation California Geological Survey, Regional Geologic
Map Series, 1:1,000,000 Scale, Map No. 3.

Leighton Consulting, Inc., 2022, Geologic Reconnaissance Report Del Mar Alternative Tunnel
Alignments Conceptual Engineering Study San Diego Regional Rail Corridor Alternative
Alignment and Improvement Project, Del Mar and San Diego, California. Project
Number 13682.001, dated October 11.

Lindvall, S.C., and Rockwell, T.K., 1995, Holocene activity of the Rose Canyon fault zone in
San Diego, California, Journal of Geophysical Research, v. 100(B12), p. 24121-24132.

National Cooperative Highway Research Program (NCHRP), 2008, NCHRP 12-70 Seismic
Analysis and Design of Retaining Walls, Buried Structures, Slopes, and Embankments.

Petersen, M.D., Bryant, W.A., Cramer, C.H., Cao, T., Reichle, M.S., Frankel, A.D.,
Lienkaemper, J.J., McCrory, P.A., and Schwartz, D.P., 1996, Probabilistic seismic hazard
assessment for the State of California: California Department of Conservation, Division
of Mines and Geology Open-File Report 96-08 (also U.S. Geological Open-File Report
96-706), 33 p.

Ryan, H.F., Legg, M.R., Conrad, J.E., and Slitter, R.W., 2009, Recent faulting in the Gulf of
Santa Catalina—San Diego to Dana Point, Chapter 4.5, in Lee, H.J., and Normark, W.R.,
eds., Earth science in the urban ocean—The southern California continental borderland:
Geological Society of America Special Paper 454, p. 291-316,
https://dx.doi.org/10.1130/SPE454.

Steely, A. N., S. U. Janecke, R. J. Dorsey, and G. J. Axen, 2009, Pleistocene reorganization of

" Earth Mechanics, Inc.
—— Ao

Geotechnical & Earthquake Engineerin



http://www.geovision.com/PDF/App%20Note%20-%20P-S%20method.pdf
https://dx.doi.org/10.1130/SPE454

40

the southern San Andreas fault system: Initiation and structures of the San Felipe fault
zone, Geol. Soc. Am. Bull., in press.

Treiman, J.A., 2002, Silver Strand fault, Coronado fault, Spanish Bight fault, San Diego fault, and
Downtown graben, southern Rose Canyon fault zone, San Diego County, California:
California Geological Survey Fault Evaluation Report FER-245

U.S. Geological Survey (USGS) and California Geologic Survey, Quaternary fault and fold
database for the United States, accessed May 3, 2021, at: https://www.usgs.gov/natural-
hazards/earthquake-hazards/faults.

Vaughan, P. and T. Rockwell (1986). Alluvial stratigraphy and neotectonics of the Elsinore fault
zone at Agua Tibia Mountain, southern California, in Neotectonics and Faulting in
Southern California, prepared for the 82nd annual meeting of the Cordilleran section of the
Geological Society of America, P. Ehlig (Compiler), 177-191.

Earth Mechanics,

Inc.
-
—— i :
Geotechnical & Earthquake Engineering




APPENDIX A

Boring Logs



GROUP SYMBOLS AND NAMES

FIELD AND LABORATORY TESTS

C  Consolidation (ASTM D 2435-04)
CL Collapse Potential (ASTM D 5333-03)
CP Compaction Curve (CTM 216 - 06)

CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
CTM 417 - 06; CTM 422 - 06)

CU Consolidated Undrained Triaxial (ASTM D 4767-02)
DS Direct Shear (ASTM D 3080-04)

El  Expansion Index (ASTM D 4829-03)

M  Moisture Content (ASTM D 2216-05)

OC Organic Content (ASTM D 2974-07)

P Permeability (CTM 220 - 05)
PA Particle Size Analysis (ASTM D 422-63 [2002])

Pl Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

PL Point Load Index (ASTM D 5731-05)

PM Pressure Meter

PP Pocket Penetrometer

R R-Value (CTM 301 - 00)

SE Sand Equivalent (CTM 217 - 99)

SG Specific Gravity (AASHTO T 100-06)

SL Shrinkage Limit (ASTM D 427-04)
SW Swell Potential (ASTM D 4546-03)
TV  Pocket Torvane

UC Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D 2938-95)

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW  Unit Weight (ASTM D 4767-04)
VS Vane Shear (AASHTO T 223-96 [2004])
WA Wash Analysis (ASTM D 1140-97)

Graphic / Symbol Group Names Graphic / Symbol Group Names
[ Well-graded GRAVEL Lean CLAY
PO G Lean CLAY with SAND
0 @ Well-graded GRAVEL with SAND Lean CLAY with GRAVEL
AR CL | SANDY lean CLAY
800 o Poorly graded GRAVEL SANDY lean CLAY with GRAVEL
o 00 GRAVELLY lean CLAY
OOD Z’c Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND
3
s .' Well-graded GRAVEL with SILT SILTY CLAY
GW-GM SILTY CLAY with SAND
Lo Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL
b : - CL-ML | SANDY SILTY CLAY
[ .. A \é/l_e/ll\-graded GRAVEL with CLAY (or SILTY SANDY SILTY GLAY with GRAVEL
o @ 4 GW-GC | \ycii-graded GRAVEL with CLAY and SAND GRAVELLY SILTY CLAY
Avls (or SILTY CLAY and SAND) GRAVELLY SILTY CLAY with SAND
2
?:g ol Poorly graded GRAVEL with SILT SLT
Sapld GP-GM SILT with SAND
ooD tld Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL
?;o {0 Poorly graded GRAVEL with CLAY ML 22:8: g:ﬂ with GRAVEL
4 ﬁ/: GP-GC | (OrSILTY CLAY) ) GRAVELLY SILT
o, Poorly graded GRAVEL with CLAY and SAND
9,924 (or SILTY CLAY and SAND) GRAVELLY SILT with SAND
RERE SILTY GRAVEL - ORGANIC lean CLAY
ddq om _ ORGANIC lean CLAY with SAND
d 9% SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL
> / OL | SANDY ORGANIC lean CLAY
1] CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL
GC GRAVELLY ORGANIC lean CLAY
022 CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND
A ] SILTY, CLAYEY GRAVEL ORGANIC SILT
e / GC-GM ORGANIC SILT with SAND
» /?e SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL
FLITA OL | SANDY ORGANIC SILT
o e 8 Well-graded SAND SANDY ORGANIC SILT with GRAVEL
at.a] SW GRAVELLY ORGANIC SILT
. Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND
sp Poorly graded SAND Ea: g::ﬁ: th SAND
al wi
Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL
CH SANDY fat CLAY
Well-graded SAND with SILT SANDY fat CLAY with GRAVEL
N SW-SM
:' q Well-graded SAND with SILT and GRAVEL gﬁﬁzittz :: gtﬁ: with SAND
Well-graded SAND with CLAY (or SILTY CLAY) Elastic SILT
SW-SC | \ell-graded SAND with CLAY and GRAVEL E::Z::z 2:::1 x:t: Z/I:,}\‘\\D/EL
(or SILTY CLAY and GRAVEL) :
MH SANDY elastic SILT
. Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL
-] SP-SM GRAVELLY elastic SILT
- Poorly graded SAND with SILT and GRAVEL GRAVELLY olastic SILT with SAND
Poorly graded SAND with CLAY (or SILTY CLAY) // ORGANIC fat CLAY
7] 595 | oo et oo i Ay s oL / ORGANI i CLAY it SHD_
(or SILTY CLAY and GRAVEL)
OH | SANDY ORGANIC fat CLAY
SILTY SAND % SANDY ORGANIC fat CLAY with GRAVEL
SM GRAVELLY ORGANIC fat CLAY
SILTY SAND with GRAVEL 4 GRAVELLY ORGANIC fat CLAY with SAND
CLAYEY SAND ORGANIC elastic SILT
sc [ ORGANIC elastic SILT with SAND
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
e | OH | SANDY ORGANIC elastic SILT
|V SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
‘|| 7] SC-sSm | GRAVELLY ORGANIC elastic SILT
[/ SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND
= I:—':”:l e ORGANIC SOIL
e LX) e | pEaT z _/'j ORGANIC SOIL with SAND
R ffﬁ ORGANIC SOIL with GRAVEL
N, /—f—/ OL/OH | SANDY ORGANIC SOIL
COBBLES f_fﬁ SANDY ORGANIC SOIL with GRAVEL
C COBBLES and BOULDERS f/_/ GRAVELLY ORGANIC SOIL
(‘D( BOULDERS //j} GRAVELLY ORGANIC SOIL with SAND

SAMPLER GRAPHIC SYMBOLS

Standard Penetration Test (SPT)
Standard California Sampler

Modified California Sampler

Shelby Tube U]:I Piston Sampler

NX Rock Core |[|l HQ Rock Core

Bulk Sample ﬂ Other (see remarks)

DRILLING METHOD SYMBOLS

WATER LEVEL SYMBOLS

=
Auger Drilling :.: Rotary Drilling or Hand Driven

X

Dynamic Cone 8 Diamond Core

Y First Water Level Reading (during drilling)
Y Static Water Level Reading (short-term)
Y Static Water Level Reading (long-term)
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pressure.

interval) is not achieved.

CONSISTENCY OF COHESIVE SOILS
i Unconfined Compressive Pocket . L
Descriptor Strength (tsf) Penetrometer (tsf) | Torvane (tsf) | Field Approximation
Very Soft <0.25 <0.25 <0.12 Easily penetrated several inches by fist
Soft 0.25-0.50 0.25-0.50 0.12-0.25 Easily penetrated several inches by thumb
Medium Stiff 0.50-1.0 0.50-1.0 0.25-0.50 Can be penetrated several inches by thumb
with moderate effort
Stiff 1.0-2.0 1.0-2.0 0.50-1.0 Readily indented by thumb but penetrated
only with great effort
Very Stiff 2.0-4.0 2.0-4.0 1.0-2.0 Readily indented by thumbnail
Hard >4.0 >4.0 >2.0 Indented by thumbnail with difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT N, - Value (blows / foot) Descriptor Criteria
Very Loose 0-4 Dry Absence of moisture, dusty, dry to the touch
Loose 5-10
Medium Dense 11-30 Moist Damp but no visible water
Dense 31-50 Wet Visible free water, usually soil is below
water table
Very Dense >50
PERCENT OR PROPORTION OF SOILS SOIL PARTICLE SIZE
Descriptor Criteria Descriptor Size
Trace Particles are present but estimated Boulder > 12 inches
to be less than 5% Cobble 3 to 12 inches
Few 510 10% Gravel Coarse 3/4 inch to 3 inches
. ) Fine No. 4 Sieve to 3/4 inch
Little 1510 25% Coarse No. 10 Sieve to No. 4 Sieve
Some 30 to 45% Sand Medium No. 40 Sieve to No. 10 Sieve
Mostly 50 to 100% Fine No. 200 Sieve to No. 40 Sieve
Silt and Clay Passing No. 200 Sieve
PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after reaching
the plastic limit. The lump crumbles when drier than the plastic limit.
High It takes considerable time roIIinq_and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.
CEMENTATION NOTE:
D N . This legend sheet provides descriptors and associated criteria
escriptor Criteria for required soil description components only. Refer to Caltrans
; ; Soil and Rock Logging, Classification, and Presentation Manual
Weak Grumbles or breaks with handling or (2010 Edition), Section 2, for tables of additional soil description
little finger pressure. " ’ - S . o
. . components and discussion of soil description and identification.
Moderate Crumbles or breaks with considerable
finger pressure. ‘ ) o o . )
Strong Wil not crumble or break with finger REF = Refusal; During drilling seating interval (first 6-inch
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ROCK GRAPHIC SYMBOLS

B3

=
[/

IGNEOUS ROCK

SEDIMENTARY ROCK

METAMORPHIC ROCK

BEDDING SPACING
Descriptor Thickness or Spacing
Massive >10 ft
Very thickly bedded 3t010ft
Thickly bedded 1to3ft
Moderately bedded 3-5/8 inches to 1 ft
Thinly bedded 1-1/4 to 3-5/8 inches
Very thinly bedded 3/8 inch to 1-1/4 inches
Laminated < 3/8inch

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic Features

Chemical Weathering-Discoloration-Oxidation | Mechanical Weathering|  Texture and Solutioning
. and Grain Boundary — f
Descriptor Body of Rock Fracture Surfaces| Conditions Texture Solutioning General Characteristics
Fresh No discoloration, not oxidized |No discoloration [ No separation, intact No change No solutioning Hammer rings when crystalline
or oxidation (tight) rocks are struck.
Slightly Discoloration or oxidation is Minor to complete | No visible separation, Preserved Minor leaching of [Hammer rings when crystalline
Weathered |limited to surface of, or short | discoloration or intact (tight) some soluble rocks are struck. Body of rock
distance from, fractures; some | oxidation of most minerals may be [not weakened.
feldspar crystals are dull surfaces noted
Moderately [ Discoloration or oxidation All fracture Partial separation of Generally Soluble minerals |Hammer does not ring when
Weathered |extends from fractures usually |surfaces are boundaries visible preserved may be mostly rock is struck. Body of rock is
throughout; Fe-Mg minerals ~ |discolored or leached slightly weakened.
are "rusty"; feldspar crystals  |oxidized
are "cloudy"”
Intensely Discoloration or oxidation Partial separation, rock is | Altered by Leaching of Dull sound when struck with
Weathered |throughout; all feldspars and L friable; in 'semi-arid chemical” soluble minerals | hammer; usually can be broken
Fe-Mg minerals are altered to |discolored or conditions, granitics are | disintegration | may be complete |with moderate to heavy manual
clay to some extent; or oxidized; surfaces |disaggregated such as via Bressu_re or by light hammer
chémical alteration produces hydration or low without reference to planes
in situ dlsaggregatlor_\ (refer to argillation of weakness such as incipient or
grain boundary conditions) hairline fractures or veinlets.
Rock is significantly weakened.
Decomposed | Discolored of oxidized Complete separation of | Resembles a soil; partial or Can be granulated by hand.
throughout, but resistant rain boundaries complete remnant rock structure |Resistant minerals such as
minerals such as quartz may ?dlsaggregated) may be preserved; leaching of quartz may be present as
be unaltered; all f&dspars and soluble minerals usually "stringers” or "dikes".
Fe-Mg minerals are complete
completely altered to clay

Note: Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is present over
significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where
§(|jgn|ﬁcant identifiable zones can be delineated. Only two adjacent descriptors shall be combined. "Very intensely weathered" is the combination descriptor for

lecomposed to intensely weathered".

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS
i Uniaxial . .
Descriptor Compressive Strength (psi) Descriptor Criteria
Extremely Strong > 30.000 Extremely Hard | Specimen cannot be scratched with pocket knife or sharp pick; can only be
’ chipped with repeated heavy hammer blows
Very Strong 14,500 - 30,000 Very hard Specimen cannot be scratched with pocket knife or sharp pick; breaks with
Strong 7,000 - 14,500 repegted heavy hammer blow§ . . .
) Hard Specimen can be scratched with pocket knife or sharp pick with heavy
Medium Strong 3,500 - 7,000 pressure; heavy hammer blows required to break specimen
Weak 700 - 3.500 Moderately Specimen can be scratched with pocket knife or sharp pick with light or moderate
’ Hard pressure; breaks with moderate hammer blows

Very Weak 150 - 700 Moderately Soft | Specimen can be grooved 1/6 in. with pocket knife or sharp pick with moderate or

Extremely Weak <150 heavy pressure; breaks with light hammer blow or heavy hand pressure
Soft Specimen can be grooved or gouged with pocket knife or sharp pick with light

pressure, breaks with light to moderate hand pressure
Very Soft Specimen can be readily indented, grooved, or gouged with fingernail, or
CORE RECOVERY CALCULATION (%) i Garved with pocket knife, breaks with ight hand pressure
2 Length of the recovered core pi.eces (in.) %100 FRACTURE DENSITY
Total length of core run (in.) - —
Descriptor Criteria
Unfractured No fractures
Very Slightly Fractured Lengths greater 3 ft
0,
RQD CALCULATION (%) Slightly Fractured Lengths from 1 to 3 ft, few lengths outside that range
3 . . . Moderately Fractured Lengths mostly in range of 4 in. to 1 ft, with most lengths about 8 in.
Length of intact core pieces > 4 in. x 100 Intensely Fractured L_en%ths average from 1 in. to 4 in. with scattered fragmented intervals
Total length of core run (in.) with lengths less than 4 in.

Very Intensely Fractured | Mostly chips and fragments with few scattered short core lengths

~ Earth Mechanics, Inc.

£ Geotechnical and Earthquake Engineering

BORING RECORD LEGEND

San Diego Regional Rail Corridor

SHEET

Project Number: 20-134 3 of 3

Date: 3-25-21




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
PSS/TBF/MH 3-1-21 3-2-21 N 1,932,645 E 6,250,478 R-21-001
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Tri-County 70.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Diedrich D-120 4"
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Mod Cal (2"), SPT (1.4") Automatic 1401b, 30in drop 82%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement-Bentonite Grout READINGS NM 90.8 ft
€ S g c | = = <
z | - 8Elo |88 3|2 |8
Q E o - |- | Z 3= o 3 9
= zZ > > = Q0
E | T e DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
S E |c< 9ol ¢ | 2|3 |Q|2g> © 218
w 128 ElE| 2 |20 |lalegsgl oo |=Ela
a} w @ Glo| 2 |[2|a|c[cs28 % |E[®
w OD =0 won| o | o|c|OE0AL ne |[a
:—\ASPHALT (Asphalt Concrete: 4 in.)
.1\(No Base). [
1 SILTY SAND (SM); brown; moist; few subangular to
— subrounded GRAVEL, max. 1 in. dia.; mostly coarse to
68.00 | 2 = fine SAND; little nonplastic fines; weak cementation;
= (FILL).
3 =
66.00 | 4 H-
5 —
— Poorly graded SAND (SP); loose; brown; moist; mostly 1 4 7 |56
medium to fine SAND; few nonplastic fines; weak 4
64.00 cementation. 3
62.00
60.00 Medium dense. 2| 5 [17 |61 12 [ 106
8
9
58.00
56.00
Poorly graded SAND with SILT (SP-SM); medium 3| 10 |21]33
dense; brown; moist; about 88% medium to fine SAND; 8
54.00 about 12% nonplastic fines; weak cementation. 13
52.00 é
50.00
Dense; mostly SAND; few fines. 4 15 |52 |67
23
29
48.00
46.00
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-001
= L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 0134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET
PSS 3-26-21 | 1 of 4




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
I 8Elo |88 3|2 |8k
Q E o - |- | Z = o 3 9
kS = X b= (5]
E | T |8 DESCRIPTION oo S8 Sl1Sle Zz |6 |2 A Remarks
= = |[c< ala| © 0| 30|32 3|5 S 22
i o oo E[E| E |2 o|aelegag o [Ela
=l W s @ ®© Ke) oO|lo|m[osl2e c% |8
w Q |1=20 ww| o o OOl vne a0
i Poorly graded SAND with SILT (SP-SM); dense; brown; 5 10 |26 |33
moist; trace subangular to subrounded GRAVEL, max. 12
44,00 1/2 in. dia.; mostly medium to fine SAND; few nonplastic 14
fines; weak cementation.
Poorly graded SAND with SILT (SP-SM) (continued).
42.00
40.00
About 92% medium SAND; about 8% nonplastic fines. 6 | 15 | 51|67 5 114 DS, PA, SG
23
28
38.00
36.00
Poorly graded SAND with CLAY (SP-SC); medium 7 6 9 |28
dense; brown; moist; mostly coarse to fine SAND; few 5
34.00 medium plasticity fines; weak cementation. 4
32,00 SEDIMENTARY BEDROCK, Delmar Formation - Sandy Hard drilling at 37.5 feet
: SILTSTONE; olive gray mottled brown; soft to
moderately soft; slightly weathered to fresh; poorly
indurated; massive.
30.00 | 40
Slight cemented. 8 | 30 100 uu
50/5"
41
28.00 | 42 H
43 H
26.00 | 44
B = == — —— — — — — — — — — —
Clayey SANDSTONE, olive gray to olive brown; soft to 9 | 37 100 20 CR,PA, PI
moderately soft; slightly weathered to fresh; fine to 50/5"
24.00 | 46 medium grained; poorly indurated; massive; friable.
- About 61% SAND; about 39% fines.
= Hard drilling
22.00 | 48 E Pressure Meter Test at 48 feet
49
20.00 | 50 10 A 50/2" 100 E‘acl:]et Test between 50" and 60'
eptl
51
18.00 | 52 H
53 5
16.00 | 54
55
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-001
= L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 0134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 V2.0.GLB 5/17/21

€ S g c | = = £
z SE| S |8/ 3|2 |8
=€ 2% 55| 85 |2 |5
[ I E_g DESCRIPTION o o 2|8 § % gz & ig@ Remarks
G |G (25 B2 28 SlBE24 5|88
— W @ SIS 2 2|8 | a5 20 2% (]2
w | o (S0 wn| o | ol ¥ 0EFEoal ns [alo
> SEDIMENTARY ROCK (continued). 11| 28 100 24 CR, PA, PI
Sandy CLAYSTONE; olive gray mottled brown; soft to 43
14.00 | 56 moderately soft; slightly weathered to fresh; poorly 50/3"
— indurated; massive.
57 & About 43% SAND; about 57% fines.
— Hard drilling
12.00 | 58
59
10.00 | 60 12 4 50/3" ——100,
61
8.00 |62 H
63 5
6.00 |64
65 )
About 39% SAND; about 61% fines. 13| 40 78 20 CR, PA, PI
50/5.5"
4.00 | 66
67 H
2.00 |68 H
69
0.00 |70
About 38% SAND; about 62% fines. 14| 38 82 22 PA
50/5"
71
-2.00 | 72 H
73 5
-4.00 | 74
& 15| 45 90 18 é
50/4"
-6.00 | 76
77 5
-8.00 | 78 H
79
1000 (80 —F+———=—=—=~—— ——— ————— — — —
Clayey SANDSTONE, olive gray to olive brown; soft to 16| 48 100 18 PA, PI
moderately soft; slightly weathered to fresh; fine to 50/3"
81 medium grained; poorly indurated; massive; friable.
- About 54% SAND; about 46% fines.
-12.00 | 82 H
83 5
-14.00 | 84
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
& 8El o |88 212 |3k
Q € SC [e) S 2 5 |5 = ®© SH 2 % §
ke = §§ DESCRIPTION ool & |8 | &2l 3 ==l Remarks
T | & |88 28l 212 31283 5. |2
= W |se g sl & |2 e|oc528 2% [E(R
w | o (=0 won| o oK oEo0ens a0
v Sandy SILTSTONE; olive gray mottled brown; soft to 17 4 50/4" — 100 (
moderately soft; slightly weathered to fresh; poorly
-16.00 | 86 indurated; massive.
87 H
-18.00 | 88 H
89
-20.00 0 18] 43 60 21
50/4"
91 = Bottom of borehole at 90.8 ft bgs
— Groundwater was not measured, P&S wave suspension
22200 92 logging was conducted after completion of drilling,
’ — Additionally packer testing was also conducted between
— depths of 50 and 60 feet. After completion boring was
93 tremie grouted with cement-bentonite grout and
H borehole was patched with rapid-set concrete and black
-24.00 | 94 H dye.
95 H
-26.00 | 96 H
97 H
-28.00 | 98 H
99 H
-30.00 (100
1014
-32.00 (1025
103
-34.00 |104H
105+
-36.00 (106
1074
-38.00 | 108
109
-40.00 (1105
1115
-42.00 (1125
113
-44.00 (114
1154
REPORT TITLE HOLE ID
BORING RECORD R-21-001
=_ L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 20-134
7 Geotechnical and Earthquake Engineerin N UL kL .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET
PSS 3-26-21 | 4 of 4




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
PSS/TBF/MH 3-3-21 3-8-21 N 1,931,383 E 6,251,075 R-21-002

DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Tri-County 198.0 ft

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Diedrich D-120 4"

SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi

Mod Cal (2"), SPT (1.4")

Automatic 140lb, 30in drop

82%

BOREHOLE BACKFILL AND COMPLETION

GROUNDWATER DURING DRILLING

AFTER DRILLING (DATE)

TOTAL DEPTH OF BORING

Cement-Bentonite Grout READINGS 58.5 (Seepage) 200.0 ft
€ S g c | = = <
z §E|l £ |8/ 3 |2 [Bl
S | g S22 S |5 S| S |8 |85
ke = §§ DESCRIPTION ool & |8 | & |2l @ ==l Remarks
o | & |25 28 ¢ 28|2BY2 5 |EE
| W |©@ g 5| © |2 o|c[os2ol 2F |8
w Oo =10} wo| oo OO0 ne (a0
E-\ASPHALT (Asphalt Concrete: 5 in.)
— |{:] 1\(No Base). f
1 "] SILTY SAND (SM); brown; moist; mostly medium to fine
E SAND; little nonplastic fines; weak cementation; (FILL).
196.00 2 H:
3 4
194.00| 4 H
=
— SILTY SAND (SM); ver?/ dense; brown; moist; mostly 1] 18 |37|100
I medium to fine SAND; little nonplashc fmes weak 19
192.00| 6 H cementation; some coarse SAND. 18
=
190.00| 8 H:
9 H
188.001 10 5 Medium SAND. 2| 18 |57]83 14 | 126
— 27
11 = 30
186.00( 12 H:
13 H
184.00| 14 H
M= Dense. 3| 8 |23|83
= 12
182.00| 16 = 11
175
180.00| 18
19 H
178.00| 20 &
= Very dense; coarse to medium SAND. 41 20 | 79|67 13129
] 35
= 44
176.00| 22 H
23 H
174.00| 24 =
2 Gt
(continued)
REPORT TITLE HOLE ID
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
I 8Elo |88 3|2 |8
&} = s} . | v | T = o A
= zZ > ) s Q0
E | T |e8 DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
= = |[c< ala| © 0| 30|32 3|5 S 22
w & 1eg ElE| E |20 |lalegogl oo |=la
a W |©@ G s 2 2o |m[cg 28l B |E|S
w | o (=0 won| o oK oEo0ens a0
“ SEDIMENTARY BEDROCK, Torrey Sandstone 5| 14 | 36|56 PA
Formation - SANDSTONE; olive brown to light olive 17
172.00| 26 brown; soft to moderately soft; slightly weathered to 19
- moderately weathered; medium to fine grained; poorly
27 &5 indurated; friable.
- About 80% SAND; about 20% fines.
170.00| 28
29
168.00 30 6 | 21 | 65|67 DS
30
31 35
166.00| 32 H
33 5
164.00| 34
35 )
About 78% SAND; about 22% fines. 7 8 |52|67 PA
16
162.00| 36 36
37 H
160.00| 38
39
158.00| 40 -
Light olive brown, slightly weathered to fresh. |8 A50/2" \100/ Hard drilling at 40 feet
41
156.00 | 42 H
43 H
154.00| 44
45 ) m
About 75% SAND; about 25% fines. 9 450/3" ——100 18 PA
152.00| 46
47 5
150.00| 48
49
148.00| 50
Light grayish brown. 10 ,50/4" — 75 22 =
51
146.00| 52 H
53 5
144.00| 54
55
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-002
=_ L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 20-134
7 Geotechnical and Earthquake Engineerin N UL kL .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET

PSS

3-25-21 | 2 of 7




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

ELEVATION (ft)

DESCRIPTION

"DEPTH (ft)
Material
Graphics

an

Sample Location
Sample Number

Blows per 6 in.
Blows per foot
Recovery (%)
Gas Data
Moisture

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Drilling Method
Casing Depth

Remarks

142.00

140.00

138.00

136.00

134.00

132.00

130.00

128.00

126.00

124.00

122.00

120.00

118.00

116.00

114.00

gcontinuezg.

ANDSTONE; light olive brown; soft to moderate(I}/ soft;
56 slightly weathered to fresh; medium to fine grained;
poorly indurated; friable.

57

58

59

60

61

62

63

64

65

66

67

68

69

70

About 71% SAND; about 29% fines; light olive gray.

71

72

73

74

75

76

7

78

79

80

White to light gray.

81

82

83

84

11 ,50/4" —— 25

12 4 50/3" ——100,

19

PA

13

50/4.5" 1100

19

(continued)

= Earth Mechanics, Inc.
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BORING RECORD

HOLE ID

R-21-002

DIST. COUNTY
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# Geotechnical and Earthquake Engineering

PROJECT OR BRIDGE NAME _ ]
San Diego Regional Rail Corridor

BRIDGE NUMBER
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

E _5 g o | = = <
z @ = |19|& 2 15 |38
'<T: E E_g DESCRIPTION o o 2 |9 § % eS|z @ ig@ Remarks
o |5 2§ BE 2 2802 8- |EE
— W |c@ 515 2 |23 |3lcs5>8 2% |E(8
w | o (=0 won| o oK oEo0ens a0
it SANDSTONE; light olive brown; soft to moderately soft;
slightly weathered to fresh; medium to fine grained;
112.00| 86 poorly indurated; friable.
87 H
110.00| 88
89
108.00) 90 14 | 50/5" 60
91
106.00| 92 H
93
104.00| 94
95
102.00| 96
97 H
100.00| 98
99
98.00 |100
About 80% SAND; about 20% fines. 15 4 50/3" —100, 20 PA
101
96.00 |102H
103
94.00 (104
105
92.00 (106
1074
90.00 [108H
109
88.00 |110
Mottled yellowish brown. 16 5 50/3" — 33 ‘
111
86.00 |112H
1134
84.00 (114
115
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-002
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# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
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BRIDGE NUMBER | PREPARED BY DATE SHEET

PSS

3-25-21 | 4 of 7




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
z 8E 2 8|8 2|2 |2k
o | & 22 S5 S| 82 |8 |38
E | T |g8 DESCRIPTION ool & 2|8 |slegE |® |2R Remarks
4| § |28 B AN
— W 5@ S5 6 2 |20 |scsl>e 2% |E(3
w 11@ 0] wo| oo OO0 ne (a0
SANDSTONE; light olive brown; soft to moderately soft;
slightly weathered to fresh; medium to fine grained;
82.00 |116 poorly indurated; friable.
175
80.00 [118H
119
78.00 |120
About 68% SAND; about 32% fines. 17 | 48 55 18 PA
50/5"
121
76.00 |122H
123
74.00 (124
125 ———— e — e — = —— —— —— — — — . )
Gravelly to CObth/ SANDSTONE; light olive brown; soft Rig chattering, some cobbles/gravel
to moderately soft; slightly weathered to fresh; coarse to
72.00 (126 medium grained; poorly indurated; friable.
1274
70.00 [128H
129
68.00 130 18 4 50/3" —100,
131
66.00 |132H
133
64.00 (134
135 . .
Rig chattering, some cobbles/gravel
62.00 (136
1374
60.00 {138 - .
— SEDIMENTARY BEDROCK, Delmar Formation - Sandy Change to clay/silt at 138 feet
— CLAYSTONE; olive gray mottled brown; soft to
139 moderately soft; slightly weathered to fresh; poorly
indurated.
58.00 | 140
About 48% SAND; about 52% fines. 19| 49 90 18 PA, PI
50/4"
141
56.00 |142H
143H i
- Coarse SANDSTONE bed from 143 to 145 feet. Hard drilling
54.00 (144
145
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-002
= L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 20-134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME .
4 — 9 9 9 San Diego Regional Rail Corridor
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
I 8Elo |88 3|2 |8
&} = s} . | v | T = o A
& Z X = ]
'<T: T =8 DESCRIPTION E 21 88 g‘ £ oflz |5 ifﬁ; Remarks
o5 |28 BE 228 QBN 5|5
— W 5@ G 5| 2 &|o|m[csl2el 2% |8
L 149 >0 won| o oK oEo0ens a0
About 23% SAND; about 77% fines; medium to high 20| 49 100 19 Eg PA, PI
plasticity fines. 50/3"
52.00 | 146 (continued).
1474
50.00 [148H
149 21| 47 55
48.00 (150 S0"
' About 37% SAND; about 63% fines. 1 93 21 ] PA, PI ,UU
151 O
46.00 (152 16 o
1535 Clayey SANDSTONE; olive gray to dark gray; softto ||| 2 87
— moderately soft; slightly weathered to fresh; coarse to <> PA, PI ,UC
— medium grained; poorly indurated; massive; slightly
44.00 |154 fractured; friable.
About 79% SAND; about 21% fines. <>
196 3 100 <>
42.00 (156
— &
157+ uu
40.00 (158 <
159 = O
About 60% SAND; about 40% fines. 15 PA
uc
38.00 1160 4 100 <> Packet Test between 160" and 170"
depth
161 Mottled yellowish brown. <
36.00 |162H O
1635 About 85% SAND; about 15% fines. 15 A CR,PA ,UC, UU
34.00 | 164
&
165 5 100 O
32.00 | 166
= &
167
- 2.5" black silty sand layer at 167 feet (organic odor). 14 PA ,UC
1 About 87% SAND; about 13% fines. <>
30.00 (168
169 Intensely fractured. O
%
28.00 |170 5 ) uc
171 &
26.00 [172H & Uu
= 0 - % fi CR, PA, PI
1735 About 67% SAND; about 33% fines. 13 <>
24.00 |174 7 100 <>
175
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-002
= Earth MeChanics Inc DIST. COUNTY ROUTE POSTMILE EA
3 J " 20-134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
4 — 9 9 9 San Diego Regional Rail Corridor
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

= © = B pe =2 3
S |e EEIRER NI
E | T |8 DESCRIPTION ool & 2|8 |slegE |® |2R Remarks
z | E |55 sel ¢ |e|30EE5 |5 (29
= b EEl 3 5/ 8 213525 25 |28
L 179 >0 won| o oK oEo0ens a0
(continued).
22.00 (176 8 100 <>
177H | VU
2000 |178 3 About 73% SAND; about 27% fines. 12 CR, PA, PI
— Gray to dark gray. &
179
&
18.00 (180
181 100 <>
= &
16.00 (182
183 <
14.00 |184 &
185 Slightly fractured to moderately fractured. 100 &
12.00 |186 &
1874 O
= About 59% SAND; about 41% fines. 12 PA, PI
10.00 188: 100 <>
189
&
= ool N
191 CLAYSTONE; olive gray to dark gray mottled brown;
soft to moderately soft; slightly weathered to fresh; poorly;] 16 PA, PI
— lindurated; massive; intensely fractured; low to medium | <>
6.00 (192 \plast_iCEé- __ o ___l
— Clayey SANDSTONE; gray o dark gray; soffto
— moderately soft; slightly weathered to fresh; fine to >
1931+ medium grained; poorly indurated; massive; slightly
— fractured; friable.
400 |194 About 67% SAND; about 33% fines. <&
195 , - O
About 74% SAND; about 26% fines. 100 12 PA, PI
2.00 (196 <
1974 >
- Sandy Sity CLAYSTONE; olive gray mottied reddish
0.00 (198 brown; soft to moderately soft; sﬁghtly weathered to >
- fresh; poorly indurated; massive; slightly fractured to
199 intensely fractured; medium to high plasticity. >
-2.00 |200
= Bottom of borehole at 200.0 ft bgs
— Groundwater seepage was observed at 58.5 feet.
201 Packer testing was conducted between depths of 160
- and 170 feet. After completion boring was tremie
400|202 grouted with cement-bentonite grout and borehole was
' M patched with rapid-set concrete and black dye.
203H
-6.00 [204H
2054
REPORT TITLE HOLE ID
BORING RECORD R-21-002
Earth Mechan ics Inc DIST. COUNTY ROUTE POSTMILE EA
: ’ - 20-134
7 Geotechnical and Earthquake Engineerin N UL kL .
== q 9 9 San Diego Regional Rail Corridor
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
PSS/TBF 3-16-21 3-17-21 N 1,925,801 E 6,253,938 R-21-003
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Tri-County 365.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Diedrich D-120 4"
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT (1.4" Automatic 140Ib, 30in dro 82%
p
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement-Bentonite Grout READINGS NM 120.0 ft
€ S g c | = = <
2= 85/ 218 | J2 |2 |29
E s} - S =
Q = 2| = |t 9 g 5
£l T |s8 DESCRIPTION oo 23 Sl1le Iz |6 |2 A Remarks
S E |c< 9ol ¢ | 2|3 |Q|2g> © 218
w 128 ElE| 2 |20 |lalegsgl oo |=Ela
1 w @ ol c| & ||| [0 G [E|®
w OD =0 won| o | o|c|OE0AL ne |[a
E-_\ASPHALT (Asphalt Concrete: 5.5 in.)
|11 1\(No Base). /]
1 -|'1 SILTY SAND (SM); brown; moist; mostly medium to fine
SAND; little nonplastic fines; weak cementation; (FILL).
363.00| 2
3
361.00| 4
5 SEDIMENTARY BEDROCK, Old Paralic Deposits - 1 A50/2" 50/
SANDSTONE; reddish brown to dark brown; very soft to 1 100
soft; slightly weathered to fresh; medium to fine grained;
359.00| 6 poorly indurated; slightly fractured to intensely fractured; <>
friable.
! >
35700| 8 About 82% SAND; about 18% fines. 8 <> PA
9 H o
355.00| 10 E 5 7001 <>
1
&
353.00| 12
13 <>
351.00| 14 H <
= 3 100 ©
349.00| 16 O
17 <>
347.00| 18 <>
19 H
- &
345,00 20 H —
= Slight increase in grain size. 4 100 &>
21
&
343.00| 22
23 About 90% SAND; about 10% fines. 9 <> PA, PI
341.00| 24 >
= O
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-003
= L]
h— DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 0134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
4 — 9 9 9 San Diego Regional Rail Corridor
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PSS 3-26-21 | 1 of 5




CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

z2 | = §E o |38 | 2 |8 |2d
Q = 2| = |2 | X 9 g e
E | T |e8 DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
= | E |55 as 2|2 3/0B85 |5 |22
w & 1eg ElE|l 2 |28 |al2gsg S |Ela
o | a8 &5 55| & |8 g|clc§28 2% [Z(8
o5 : wwn| o | o/ OEoNZ ne |alo
(continued). 5 40 No Recovery from 25 ft to 28 ft
339,001 26 - ravelly SANDSTONE reddish brown o dark brown; <&
= soft to moderately soft; slightly weathered to fresh;
27 medium to coarse grained; poorly indurated; massive; O
1 friable.
337.00| 28 H
— Little GRAVEL, subrounded to rounded.. <>
29 <>
335.00 30 6 40 <> No Recovery from 30 ft to 33 ft
31
- <
333.00| 32
33 E <>
— Little GRAVEL, max 2 in. dia. sub-rounded..
1. 34 O
331.00 SEDIMENTARY BEDROCK, Torrey Sandstone
Formation - SANDSTONE; white to light olive brown;
35 soft to moderately soft; slightly weathered to fresh; 7 7001 &
][T]eglium to ﬂne| grainedd; poonly]icndurat%d; massive;
9. riable; intensely to moderately fractured.
329.00) 36 Banding with pale yellow and light gray.. <
37 H O
327.00| 38 H o
39
&
325.00| 40 —
Unfractured to slightly fractured. 8 100 O
41
- &
323.00| 42
43 - About 92% SAND; about 8% fines. 11 & CR, PA, PI
321.00| 44 >
- &
45 9 100
319.00| 46 O
47 H >
317.00| 48 H O
49 <>
315.00| 50 0 7001 <>
51
- &
313.00| 52 H
- &
53 H
— &
311.00| 54
- %
'O
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-003
= Earth MeChanics Inc DIST. COUNTY ROUTE POSTMILE EA
. J " 20-134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET
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ELEVATION (ft)

an

"DEPTH (ft)
Material
Graphics

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Recovery (%)
Gas Data
Moisture

Dry Unit Weight

Content (%)
(pcf)

Shear Strength

(tsf)

Drilling Method
Casing Depth

Remarks

309.00

307.00

305.00

303.00

301.00

299.00

297.00

295.00

293.00

291.00

289.00

287.00

285.00

283.00

281.00

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

SANDSTONE; white to light olive brown; soft to
moderately soft; slightly weathered to fresh; medium to
fine grained; poorly indurated; unfractured to slightly

fractured.
(continued).

About 96% SAND; about 4% fines.

About 94% SAND; about 6% fines.

-
-

-
o
o

100

100

100

100

100

14

17

PA, PI

PA

CXOXOXOXOXOXOXOXOXOXOX XXX OCXOCXOXOXOXOXOXOXOXOXOXOXL

(continued)
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. Earth Mechanics, Inc.

REPORT TITLE
BORING RECORD
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R-21-003

DIST.

COUNTY

ROUTE

POSTMILE

EA

20-134

# Geotechnical and Earthquake Engineering

PROJECT OR BRIDGE NAME _ ]
San Diego Regional Rail Corridor

BRIDGE NUMBER

PREPARED BY
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g -5 E < - S £ -
5 | e 85 o 2g | I8 |8 |Bd
E s - S =
Q = 2| = |t 9 g D
£l T |s8 DESCRIPTION oo S8 Sl1Sle Iz |6 |2 A Remarks
E F |85 ool ¢ |¢ 2a 585_| & EIE
o4 | 4 (S8 51 3813/ 8 21852825 |52
w | o (=0 won| o oK oEo0ens a0
it SANDSTONE; white to light olive brown; soft to 17 100
moderately soft; slightly weathered to fresh; medium uc
279.00| 86 rained; poorly indurated; unfractured to slightly >
— ractured.
87 H o
277.00| 88 H
= &
89
&
275.00| 90 B <>
91
- <
273.00| 92 H
93 E <>
= Medium to coarse grained SAND.
271.00| 94 ° O
95 20 <> Packet Test between 95" and 105'
depth
269.00| 96 &
o= ____________ . )
— Gravelly SANDSTONE; white to light olive brown; soft to & Rig chattering, gravelly
— moderately soft; slightly weathered to fresh; medium to
267.00| 98 [— coarse grained; poorly indurated; some angular to Sl {uu
- ubangular GRAVEL to 2"dia.. =~~~
99 SAND NE; white to light olive brown; soft to
moderately soft; slightly weathered to fresh; fine to >
coarse grained; poorly indurated.
265.00|100
Intensely fractured. 21 O
101
- &
.00(102
263.00 — Few angular to subangular GRAVEL.
103 - About 93% SAND; about 7% fines. 14 <> PA
= &
261.00|104
61.00 Yellowish brown.
105 ) <>
Unfractured to slightly fractured. 22
259.00|106 <>
1075 &>
257.00(108H O
109
&
255.00({110 >3 <>
111
- &
253.00 (112
= &
134
— &
251.00|114
115 <>
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-003
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

=) .5 g o | = = <
= —_ =, el
Z | = 85l o 212 | 42 |2 |2
= o - Q) (0] =
= = zZ e e > > = O |
E | T |e8 DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
| E |55 sl 223055 |5 |29
w & 1eg ElE|l 2 |28 |al2gsg S |Ela
-l w O = © © K} S|lo|m[osl29 c% |E|®
w 11@ 0] wo| oo OO0 ne (a0
SANDSTONE; white to yellowish brown; soft to 24 100
moderately soft; slightly weathered to fresh; medium to
249.00|116 fine grained; poorly indurated; intensely fractured. (&
11785
— Coarse grained SAND. O
247.00 (118 H >
119 <>
245.00|120
= Bottom of borehole at 120.0 ft bgs
— Groundwater was not measured, Packer testing was
1211 conducted between depths of 95 and 105 feet. After
- completion boring was tremie grouted with
243.00 12283 cement-bentonite grout and borehole was patched with
’ M rapid-set concrete and black dye.
123
241.00 (124
125
239.00 [126
1274
237.00 (128
129
235.00 (130
1314
233.00 (1325
133
231.00 (134
135+
229.00 (136
1374
227.00 (138
139
225.00 (140
1414
223.00 [142
143H
221.00 | 144
145
REPORT TITLE HOLE ID
BORING RECORD R-21-003
= L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 20-134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME .
4 — 9 9 9 San Diego Regional Rail Corridor
BRIDGE NUMBER PREPARED BY DATE SHEET
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
PSS/TBF/MH 3-12-21 3-15-21 N 1,921,088 E 6,256,153 R-21-004
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Tri-County 160.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Diedrich D-120 4"
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Mod Cal (2"), SPT (1.4") Automatic 1401b, 30in drop 82%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE)| TOTAL DEPTH OF BORING
Cement-Bentonite Grout READINGS 68.9 (Seepage) 110.4 ft
g '5 g c 5 £ £ o
z |5 85 < |81 | J€ |8 |2d
= s) - S =
= = pzd o o | > S = [oN )
E | T e DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
S E |c< 9ol ¢ | 2|3 |Q|2g> © 218
o o (gS ElE| 2 | 2|02l o (=]
=l W s o © Ke) o|o|m[osl2e c% |8
w Oo =6 wo| oo OO0 ne (a0
ASPHALT (Asphalt Concrete: 4 in.)
(No Base). [
1 Poorly graded SAND with SILT (SP-SM); light brown to
white; moist; mostly coarse to medium SAND; few
158.00| 2 nonplastic fines; weak cementation [FILL].
3
SEDIMENTARY BEDROCK, Torrey Sandstone
Formation - SANDSTONE; white to light brown; soft to
156.00| 4 moderately soft; slightly weathered to fresh; coarse to
- medium grained; poorly indurated; friable.
5 =
- About 88% SAND; about 12% fines. 1] 33 71 PA, PI
— 41
154.00( 6 H 50/5"
7
152.00| 8
9
190.001 10 5 2 | 505" 100 12116 (=] |sG
115
148.00| 12
13
146.00| 14
15 5
144.00| 16
17
142.00| 18
19
140.00| 20 E
- About 86% SAND; about 14% fines. 3| 44 91 PA, PI
— 50/5"
21 — ]
138.00| 22
23
136.00| 24
25t
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

E _5 g o | = = <
z © £ 19|& 2 15 |38
S |e §5 e |21 | 42 |5 |5
'<T: I |=8 DESCRIPTION i% g |g g‘ Elel= | & =8 Remarks
> | 5 |55 2s| 2 2|3/ 0L§5 |5 |2
W o oo ElE|] 2 |2 0| 0l2Eogl o [Ela
a} w @ gl c| & ||| o2 cG [E|®
w | o (=0 won| o oK oEo0ens a0
< (continued).
134.00| 26
27 H
132.00| 28
29
130.00| 30 T 507 =
31
128.00| 32 H
33 5
126.00 | 34
35
124.00| 36
37 H
122.00| 38 5
39
120.00| 40 3 G )
41
118.00| 42 H
43 H
116.00 | 44
45
About 92% SAND; about 8% fines. 6 50/4.57 189 | [PA
114.00| 46
47 H
112.00| 48
49
110.00| 50
About 91% SAND; about 9% fines. 7 |50/5" | 1100 | |PA
51
108.00| 52 H
53 5
106.00 | 54
55
(continued)
REPORT TITLE HOLE ID
BORING RECORD R-21-004
= L]
= DIST. COUNTY ROUTE POSTMILE EA
. Earth Mechanics, Inc. 20-134
# Geotechnical and Earthquake Engineerin PROJECT OR BRIDGE NAME | .
4 — 9 9 9 San Diego Regional Rail Corridor
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

E _5 g o | = = <
= —_ =, el
z | o 85l o 212 | 42 |2 |2
= (e} ~ o =
= = zZ e e > > = O |
E | T |e8 DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
S E |c< 9ol ¢ | 2|3 |Q|2g> © 218
i o oo E[E| E |2 o|aelegag o [Ela
a} w @ Glc| & |[2|a|c[cs28 % |E[®
w | o (=0 won| o oK oEo0ens a0
O "
SANDSTONE; white to light brown; soft to moderately 8 \50/5", 180/ =
104.00| 56 soft; slightly weathered to fresh; coarse to medium
00| 5 grained; poorly indurated; friable. Rig chattering, cobbly and gravelly
= Cobble bed at 56 feet.
57
102.00| 58
59
100.00| 60
About 89% SAND; about 11% fines. 9 |50/5" | 1100 PA
61
98.00 | 62 H
63 5
96.00 | 64
& 10 | 50/5" | 100 g Pressure Meter Test at 65 feet
94.00 | 66
67 H
92.00 | 68 H
69
90.00 | 70 11 4 50/3" 33 No recovery
71
88.00 | 72 H
73 5
86.00 | 74
75
About 90% SAND; about 10% fines; mottled reddish 12| 32 80 22 CR, PA, PI
brown. 37
84.00 | 76 50/3"
77 5
82.00 | 78 H
79
80.00 | 80 13| 42 |73 |67
32
81 41
78.00 | 82 H
83 H
— SEDIMENTARY BEDROCK, Delmar Formation - Sandy Change to SILTSTONE at 83 feet
— SILTSTONE; olive gray mottled brown; soft to
76.00 | 84 moderately soft; slightly weathered to fresh; poorly
indurated.
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED 20-134 HDR, SAN DIEGO REGIONAL RAIL CORRIDOR - GEOLOGYUPDATED.GPJ EMI CALTRANS 2013 VV2.0.GLB 5/13/21

g .S g c | = = <
I 8Elo |88 3|2 |8
&} = s} . | v | T = o A
= zZ > ) s Q0
E | T |e8 DESCRIPTION bo| & 8|5 Rlegz |8 |2 Remarks
= = |[c< ala| © 0| 30|32 3|5 S 22
i o oo E[E| E |2 o|aelegag o [Ela
a W |©@ G s 2 2o |m[cg 28l B |E|S
w | o (=0 won| o oK oEo0ens a0
v Clayey SANDSTONE, olive brown to olive gray; soft to 14| 42 100 19 PA
moderately soft; slightly weathered to fresh; fine to 50/5"
74.00 | 86 medium grained; poorly indurated; friable.
- About 73% SAND; about 27% fines.
87 H
72.00 | 88 H
89
70.00 | 90 15 4 50/3" ——100 24
91
68.00 | 92 H
93
66.00 | 94
95
64.00 | 96
97 H
62.00 | 98 H
99
60.00 |[1TO0H—7FH-—"—"=—-2=>—————— — ——— — — — — —
Sandy CLAYSTONE; dark gray mottled brown; soft to 16| 32 100 23 PA, PI
moderately soft; slightly weathered to fresh; poorly 50/6"
101 indurated; medium to high plasticity.
- About 50% SAND; about 50% fines.
.00 |102H . )
58.00 — Cobbles and gravels at 102 feet. Rig chattering, cobbly and gravelly
103
56.00 (104
105
54.00 |106
1074
52.00 [108H
109
5000 |[1MMTOH—7FH-——==———————————— — — — — —
SANDSTONE, olive brown to olive gray; soft to 50/5" PA
— moderately soft; slightly weathered to fresh; fine to
111 medium grained; poorly indurated; friable.
- bout 94% SAND; about 6% fines.
48.00 |112H Bottom of borehole at 110.4 ft bgs
— Groundwater seepage was observed at 68.9 feet. P&S
— wave suspension logging was conducted after
1315 completion of drilling. After completion boring was tremie
— grouted with cement-bentonite grout and borehole was
46.00 [11453 patched with rapid-set concrete and black dye.
1154
REPORT TITLE HOLE ID
BORING RECORD R-21-004
=_ L]
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. Earth Mechanics, Inc. 0134
7 Geotechnical and Earthquake Engineerin N UL kL .
4 — 9 9 9 San Diego Regional Rail Corridor
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APPENDIX B

Subsurface Cross Section
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APPENDIX C

Laboratory Results
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MTGL, Inc. Ciiet
Project: SAN DIEGO REGIONAL RAIL CORRIDOR
San DlegO, CA Project No.: 6320-A01 Figure

Tested By: JH

Checked By: SC
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Tested By: JH
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Particle Size Distribution Report
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Particle Size Distribution

Report
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191ft

San Diego, CA

Project No.:

6320-A01

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Figure

Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs LL PL PI
o 0 0 73 27 SC 42.9 21.7 21.2
O 0 0 59 41 SC 39.2 21.6 17.6
A 0 0 67 33 SC 35.1 19.2 15.9
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inchi b O
e | o 0 5 e | o E 5
#4 100 100
#10 100 99 100 o
#20 96 94 100
#40 83 83 93
#60 67 69 77 A
#100 50 57 56
#200 27 41 33
GRAIN SIZE REMARKS:
Dgo 0.2010 | 0.1690 | 0.1658 O LAB #116
D3g 0.0829
D10 O LAB #116
COEFFICIENTS
C A LAB #116
C
Cy
O Depth: 175-180 Sample Number: B2
O Depth: 185-190 Sample Number: B2
A Depth: 191 Sample Number: B2
MTGL, Inc. Client:

Tested By: JH

Checked By: SC




195ft
5-10ft

20-25ft

Particle Size Distribution Report

MTGL, Inc.

San Diego, CA

Project No.:

6320-A01

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs LL PL PI
o 0 0 74 26 SC-SM 25.8 19.9 5.9
O 0 0 82 18
N 0 0 90 10 SP-SC 40.5 19.7 20.8
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inchi b O
0 5 e | o C 5
#4 100
#10 100 100 100 O
#20 98 99 97
#40 85 56 59
#60 64 28 25 A
#100 46 23 14
#200 26 18 10
GRAIN SIZE REMARKS:
Dgo 0.2262 | 0.4501 | 0.4327 O LAB #116
D3g 0.0872 | 0.2639 | 0.2765
D10 O LAB #116
COEFFICIENTS
C A LAB #116
(3
Cy
O Depth: 195 Sample Number: B2
O Depth: 5-10 Sample Number: B3
A Depth: 20-25 Sample Number: B3
Client:

Tested By: JH

Checked By: SC




40-45ft
60-65ft

80-85ft

Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs LL PL PI
o 0 0 92 8 SP-SC 34.3 212 13.1
o 0 0 96 4 SP NV NP NP
Iy 0 0 94 6 SP-SC 362 | 245 11.7
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i O
e | o 0 5 e | o E 5
375 100 #4 100 100 100
#10 100 99 100 0
#20 94 64 97
#40 68 35 52
#60 37 19 24 A
#100 16 9 13
#200 8.0 4.0 5.9
GRAIN SIZE REMARKS:
Do 0.3714 | 0.7811 | 0.4753 O LAB#116
D3 0.2183 | 0.3630 | 0.2912
Dig | 0.1016 | 0.1609 | 0.1179 O LAB#116
COEFFICIENTS
Ce 1.26 1.05 1.51 A LAB #116
Cy 3.66 4.85 4.03
O Depth: 40-45 Sample Number: B3
O Depth: 60-65 Sample Number: B3
A Depth: 80-85 Sample Number: B3
MTGL, Inc. Client
Project: SAN DIEGO REGIONAL RAIL CORRIDOR
San Diego, CA Project No.. 6320-A01 Figure

Tested By: JH

Checked By: SC




100-105ft

5ft
20ft

Particle Size Distribution Report

MTGL, Inc.

San Diego, CA

Project No.:

6320-A01

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS LL PL PI
0 0 93 7 SP-SM NV NP NP
0 0 88 12 SP-SC 429 21.4 21.5
0 0 86 14 SC 39.2 21.2 18.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch b O
thviey O O A tioad O O A
#4 100 100 100
#10 100 100 100 |
#20 95 90 93
#40 69 50 69
#60 33 30 39 A
#100 16 20 25
#200 7.3 12 14
GRAIN SIZE REMARKS:
Dgo 0.3738 | 0.5079 | 0.3609 O LAB#116
D3 0.2376 | 0.2525 | 0.1918
D19 0.0986 O LAB #116
COEFFICIENTS
Ce 153 A LAB#116
Cy 3.79
O Depth: 100-105 Sample Number: B3
O Depth: 5 Sample Number: B4
A Depth: 20 Sample Number: B4
Client:

Tested By: JH

Checked By: SC




75ft
85ft
100ft

Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs LL PL PI
o 0 0 90 10 SP-SC 35.1 19.2 15.9
O 0 0 73 27
I 0 0 50 50 CH 55.8 23.8 32.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i O
e [ o[8[ o wee | o | o | a
#4 100 100
#10 99 100 100 O
#20 66 96 99
#40 39 75 89
#60 26 53 77 A
#100 17 39 62
#200 10 27 50
GRAIN SIZE REMARKS:
Dgo 0.7352 | 0.2989 | 0.1376 O LAB#116
D3g 0.2994 | 0.0883
D10 O LAB #116
COEFFICIENTS
CC A LAB #116
CU
O Depth: 75 Sample Number: B4
O Depth: 85 Sample Number: B4
A Depth: 100 Sample Number: B4
MTGL, Inc. Ciiet
Project: SAN DIEGO REGIONAL RAIL CORRIDOR
San Diego, CA Project No.. 6320-A01 Figure
Tested By: JH Checked By: SC




Particle Size Distribution Report
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
1% in. Yain. 3/8in. #140
6in 3in. 2in. 1in. 4 in. #20 #30 #40  #60 _ #100 #200
100 \ \ T \ \ m oS Iy N | TN
N
o NN
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70 x
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£ 50
\
: \ \
a 40 K
30 \
20 \\
N
10 S
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt \ Clay
O 0 0 0 1 36 51 12
] 0 0 0 0 9 52 39
A 0 0 0 0 1 38 61
Identification Date Sampled Date Received Date Tested
O Depth: 15 Sample Number: B1 3/2/21 4/1/21 4/8/21
[ | Depth: 45 Sample Number: B1 3/2/21 4/1/21 4/8/21
/\ _Depth: 65 Sample Number: B1 3/2/21 4/1/21 4/8/21
. O LAB #116
Client MTGL, Inc. ] LAB #116
Project SAN DEIGO REGIONAL RAIL CORRIDOR /\ LAB #116
Project No. 6320-A01 Figure San Diego, CA

Tested By: JH

Checked By: SC




Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT

San Diego, CA

Project No.:

6320-A01

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Figure
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL | SOURCE NO. CONTENT LiMIT LiMIT INDEX uscs
(%) (%) (%) (%)
L B1 45 20.7 29.5 8.8 SC
u B1 55 19.2 40.5 21.3
A B1 65 22.5 41.9 19.4 CL
* B1 80 21.2 343 13.1
v B2 140 22.6 47.2 24.6 CL
MTGL, Inc. Client:

Tested By: JH

Checked By: SC
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Dashed line indicates the approximate /
upper limit boundary for natural soils //
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LiQuip PLASTICITY
SYMBOL | SOURCE NO. CONTENT LiMIT LiMIT INDEX uscs
(%) (%) (%) (%)
L B2 145 19.0 50.7 31.7 CH
u B2 150 21.7 47.6 25.9 CL
A B2 150-153 20.2 36.2 16.0 SC
* B2 167 NP NV NP SM
v B2 170-175 19.5 36.6 17.1 SC
MTGL, Inc. Client:
Project: SAN DIEGO REGIONAL RAIL CORRIDOR
San Diego, CA Project No.: 6320-A01 Figure

Tested By: JH

Checked By: SC
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Dashed line indicates the approximate /
upper limit boundary for natural soils //
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LiQuip PLASTICITY
SYMBOL | SOURCE NO. CONTENT LiMIT LiMIT INDEX uscs
(%) (%) (%) (%)
L B2 175-180 21.7 42.9 21.2 SC
u B2 185-190 21.6 39.2 17.6 SC
A B2 191 19.2 35.1 159 SC
. B2 195 19.9 25.8 5.9 SC-SM
v B3 20-25 19.7 40.5 20.8 SP-SC
MTGL, Inc. Client:
Project: SAN DIEGO REGIONAL RAIL CORRIDOR
San Diego, CA Project No.: 6320-A01 Figure

Tested By: JH

Checked By: SC




LIQUID AND PLASTIC LIMITS TEST REPORT

San Diego, CA

Project No.:

6320-A01

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Figure

60 7 4
/
Dashed line indicates the approximate /
upper limit boundary for natural soils //
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LiQuip PLASTICITY
SYMBOL | SOURCE NO. CONTENT LiMIT LiMIT INDEX uscs
(%) (%) (%) (%)
® B3 60-65 NP NV NP SP
u B4 100 23.8 55.8 32.0 CH
MTGL, Inc. Client:

Tested By: JH

Checked By: SC




6000

Specific Gravity= 2.65
Remarks: LAB #116

Figure

Sample Number: B1

Proj. No.: 6320-A01

Depth: 20

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Fail. Ult.
C, psf 48 102 % A
¢, deg 37.6 28.9 d
Tan(¢) 0.77 0.55 P E
| '//
[
X P 4000 pd C
| 4 -
w“ '
R CaRRRnEE:
- Us‘ P
é £ aamup g -
@ @ 2000 A%
5 Lcl-“ v ’4
V| P
%
~
Z7
4
0
0 2000 4000 6000 8000 10000 12000
Normal Stress, psf
6000 Sample No. 1 2 3
Water Content, % 6.7 6.5 6.4
5000 Dry Density, pcf 101.9 1033 1027
S | Saturation, % 28.7 28.6 27.6
w4000 < | Void Ratio 0.6239  0.6018 0.6108
[72)
e Diameter, in. 242 242 242
@ u Height, in. 100 1.00  1.00
B 3000 1 Water Content, % 224 210 196
3 L 3 | = Dry Density, pcf 103.9 1063  108.9
B o001/ 8 | saturation, % 1000 100.0  100.0
/- % | Void Ratio 0.5924 0.5566 0.5195
/ ~ 2 Diameter, in. 2.42 2.42 2.42
1000 ABSSunE. Height, in. 098 097 094
5 ] " | Normal Stress, psf 1000 2000 4000
0 / Fail. Stress, psf 837 1555 3134
0 5 10 15 20 Strain, % 33 4.2 7.5
Strain, % Ult. Stress, psf 646 1220 2308
Strain, % 12.0 12.4 12.4
Strain rate, in./min. 0.010  0.010 0.010
Sample Type: Client:
Description:

Date Sampled: 3/2/21

MTGL, Inc.

San Diego, CA

DIRECT SHEAR TEST REPORT

Tested By: JH

Checked By: SC




6000

Figure

Specific Gravity= 2.65
Remarks: LAB #116

Sample Number: B2

Proj. No.: 6320-A01

Depth: 30

Project: SAN DIEGO REGIONAL RAIL CORRIDOR

Fail. Ult. yd =
C, psf 461 299 1-
¢, deg 36.9 27.8 vd =
Tan(¢) 0.75 0.53 ] ]
, // A
|
X % 4000 yd >4
| > LA”
G— Y= pd “
272 X7
T} '
B D 2000 A
50 A =
> -~
5
0
0 2000 4000 6000 8000 10000 12000
Normal Stress, psf
6000 Sample No. 1 2 3
\ Water Content, % 16.4 16.1 16.2
5000 I Dry Density, pcf 109.1  109.7  109.4
S | Saturation, % 84.1 83.8 83.8
w4000 3 | = |Void Ratio 0.5166 0.5086 0.5120
[72)
Q // Diameter, in. 242 242 242
@ / u Height, in. 100 100 1.00
@ 3000 { i 2 Water Content, % 17.8 17.0 16.4
§ ,7l - Dry Density, pcf 112.3 114.1 115.3
B 2000 o 8 | Saturation, % 100.0  100.0  100.0
/ T ! % | Void Ratio 0.4727 0.4505 0.4352
[ Diameter, in. 2.42 2.42 2.42
1000 f Height, in. 097 096 095
I Normal Stress, psf 3000 5000 7000
0 Fail. Stress, psf 2595 4449 5597
0 10 15 20 Strain, % 5.0 5.4 5.8
Strain, % Ult. Stress, psf 1830 3026 3935
Strain, % 12.4 12.4 12.0
Strain rate, in./min. 0.010  0.010 0.010
Sample Type: Client:
Description:

Date Sampled: 3/8/21

DIRECT SHEAR TEST REPORT
MTGL, Inc.

San Diego, CA

Tested By: JH

Checked By: SC




100
Soil Description: Brown, Siltsty Sandstone
9% Type of Specimen: Undisturbed
{ SPECIMEN A| B | C
80 f INTIAL | Wet Density (pcf) 137.9
1 Water Content (%) 14.5
& ll Dry Density (pcf) 120.5
i FINAL | Wet Density (pcf)
%0 ’l Water Content (%)
E i Dry Density (pcf)
?gb ’l > Initial pwp
:Jo II §§ Saturatedpwp | &
2t |Final Cell pressure
/ e B value
% 7 8 Cell Pressure
f s 4 Back Pressure
= / gz E Initial pwp 2
10 / \ 8 Final pwp
7 ‘\\ é ) CeII. I.=’ressure ~
o = ﬁ ,% Imt,lél pwp 2
0.0 1.0 2.0 3.0 4.0 5.0 Lo Initial 6';
Strain (%) 8 Strain Rate (in./min.) |0.010
Strain % 2.1
wd (o) - G3)
glé (o1/ O3)
=5 o 3
O1t 90.8
Cy
my
k
SAMPLE SIZE D= 24 in.
= 50 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-14-2021

Job No.

2012-0123

Sample :

B2 @ 160’

Geologic Associates




120

Soil Description: Brown, Siltsty Sandstone
110
Type of Specimen: Undisturbed
100 ; SPECIMEN A B C
/ .
INITIAL Wet Density (pcf) 135.2
% | Water Content (%) 17.0
|
[ Dry Density (pcf 115.5
80 f y y (pcf)
FINAL | Wet Density (pcf)
70 / Water Content (%)
= J
2 / Dry Density (pcf)
gp / > Initial pwp
@ ll Q w S d ‘©
50 'E(_: S aturated pwp Q
. E > |Final Cell pressure
40 @ B value
f o Cell Pressure
30 b
y4 S & Back Pressure
azg —
20 / Q ® Initial pwp a8
Q )
O Final pwp
10 i z Cell Pressure
0 ﬁé Initial pwp g
o .
0.0 1.0 2.0 3.0 4.0 50 || 6 Initial o'
. o (@)
Strain (%) o Strain Rate (in./min.) |0.010
Strain % 3.0
wd (01— O3
35 (01/ ©3)
23 —
(8] O3 g_
O1f 99.9
Cy
mV
k
SAMPLE SIZE D= 241 in.
= 50 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-14-2021

Job No.

2012-0123 Sample :

B2 @ 163’

Geologic Associates




120

Soil Description: Brown, Siltsty Sandstone
110
Type of Specimen: Undisturbed
100 SPECIMEN A B C
INTIAL | Wet Density (pcf) 133.4
%0 Water Content (%) 18.9
80 Dry Density (pcf) 112.2
FINAL | Wet Density (pcf)
70 Water Content (%)
E Dry Density (pcf)
gp > Initial pwp
n <N s =
50 g @ aturated pwp a
2t |Final Cell pressure
<
40 @ B value
o) Cell Pressure
30 >
S o Back Pressure
- D% " B
00 y it Q Initial pwp a8
.4 ‘l 3 Final pwp
7 |
10 z Cell Pressure
o ﬁ § Initial pwp g
@ "
0.0 1.0 2.0 3.0 4.0 50 || 6 Initial o'
o 3
Strain (%) o Strain Rate (in./min.) |0.010
Strain % 3.6
wd (01— O3
35 (o1/ O3)
23 —
(8] O3 g_
O1f 23.8
Cy
mV
k
SAMPLE SIZE D= 241 n.
= 50 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-14-2021

Job No.

2012-0123

Sample :

B2 @ 167

Geologic Associates




40

Soil Description: Brown, Sandy Siltstone
Type of Specimen: Undisturbed
SPECIMEN A B C
INITIAL Wet Density (pcf) 142.1
30 Water Content (%) 12.6
Dry Density (pcf) 126.2
FINAL | Wet Density (pcf)
Water Content (%)
E Dry Density (pcf)
§° > Initial pwp
n o —
I 3 Saturated pwp | &
o <
I E > |Final Cell pressure
@ B value
o) Cell Pressure
10 S W
S & Back Pressure
3z < " Z
I Q ® Initial pwp a
Q .
O Final pwp
3 Cell Pressure
® w — —
%) Initial pwp @
0 W % — o
0.0 1.0 2.0 3.0 4.0 5.0 Lo Initial 6';
o 3
Strain (%) o Strain Rate (in./min.) |0.010
Strain % 1.4
wd (01— O3
35 (o1/ O3)
<3 —
I.I.8 O3 g_
O1f 29.2
Cy
mV
k
SAMPLE SIZE D= 239 in.
= 50 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-18-2021

Job No.

2012-0123

Sample :

B2 @ 153

Geologic Associates




150
140 Soil Description: Brown, Sandy Siltstone
Type of Specimen: Undisturbed
130 N\
[\ SPECIMEN A B C
120 III INTIAL | Wet Density (pcf) 136.3
110 ] Water Content (%) 14.4
|
| .
Dry Density (pcf 119.1
100 ] y y (pcf)
f FINAL | Wet Density (pcf)
%0 Water Content (%)
= 1 )
& | Dry Density (pcf)
2 i -
‘%) ',l z Initial pwp
= § Saturatedpwp | §
60 s .
f 2t |Final Cell pressure
4 <
50 1 @ B value
40 ] 8 Cell Pressure
1 s 4 Back Pressure
30 f 4z —
% o Initial pwp 2
f |
20 ',l 8 Final pwp
10 / 5 Cell Pressure
] I e —
N Initial pwp 7
0 & w2 — =
0.0 1.0 2.0 3.0 4.0 5.0 Lo Initial 6';
. o O
Strain (%) o Strain Rate (in./min.) |0.010
Strain % 1.8
wd (01— O3
35 (01/ 63)
Iz -
u-o O3 g_
O1f 133.4
L/D 1.5
Correction Factor 0.960
o1; (corrected) 128.1
SAMPLE SIZE D= 232 n.
H= 35 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-18-2021

Job No.

2012-0123

Sample :

B2 @ 170’

Geologic Associates




40
Soil Description: Brown, Silty Sand
Type of Specimen: Undisturbed
SPECIMEN A B C
INITIAL Wet Density (pcf) 129.6
30 Water Content (%) 14.8
Dry Density (pcf) 112.9
FINAL Wet Density (pcf)
Water Content (%)
2 / Dry Density (pcf)
§° / > Initial pwp
n o —
3 Saturatedpwp | §
o <
/ 21  |Final Cell pressure
<
/ @ B value
o) Cell Pressure
10 =
/ S ¥ Back Pressure
6‘ P4 |<£ —
Q ® Initial pwp 3
Q )
o Final pwp
Z Cell Pressure
%5} " —
o ka @iﬁ Initial pwp a
0.0 1.0 2.0 3.0 4.0 50 || 6 Initial '
. o (@)
Strain (%) o Strain Rate (in./min.) |0.010
Strain % 1.8
wd (01— O3
35 (01/ ©3)
<g —
u-O O3 g_
O1¢ 21.7
Cy
mV
k
SAMPLE SIZE D= 241 in
= 50 in.

UNCONFINED COMPRESSION TEST - ASTM D-2166

Job Name MTGL # 6320A01

Date: 4-18-2021

Job No.

2012-0123

Sample :

B3 @ 85'-87"

Geologic Associates



130

125

120

115

110

105

100

Deviator Stress (psi)
P
&

5.0

10.0

Strain (%)

Soil Description: Brown, Siltstone

Type of Specimen: Undisturbed

SPECIMEN A B C
INTIAL | Wet Density (pcf) 132.3
Water Content (%) 19.9
Dry Density (pcf) 110.4
FINAL | Wet Density (pcf)
Water Content (%)
Dry Density (pcf)
5 Initial pwp B
gﬁ Saturated pwp | &
EE Final Cell pressure
w
B value
= Cell Pressure
g > Back Pressure
25 _ -
& Initial pwp a
o .
Final pwp
& Cell Pressure
Buy — —
,&Jg Initial pwp Q
%5 Initial o'5
© Strain Rate (in./min.) (0.005
Strain % 6.2
wd (6, — O3} 106.3
Sk
3 g (o1/ O3)
w O —
© o3 @l 280
O1f 134.3
CV
mV
k
SAMPLE SIZE D= 239 in
= 50 in.

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
ASTM D-2850

Job Name MTGL # 6320A01

Date: 4-10-2021

Job No.

Sample :

B1/D8 @ 40'

Geologic Associates




200

180

160

140

N
3

N
\

Deviator Stress (psi)
2
8

5.0 10.0 15.0 20.0

Strain (%)

Soil Description: Brown, Siltstone

Type of Specimen: Undisturbed

SPECIMEN A B C
INTIAL | Wet Density (pcf) 134.9
Water Content (%) 16.5
Dry Density (pcf) 115.8
FINAL | Wet Density (pcf)
Water Content (%)
Dry Density (pcf)
z Initial pwp
Eé Saturatedpwp | &
EE Final Cell pressure
? B value
= Cell Pressure
g z Back Pressure
% Initial pwp 2
© Final pwp
5 Cell Pressure
%% Initial pwp [
o Q
%w Initial c'5
© Strain Rate (in./min.) (0.005
Strain % 15.0
%J é (o, — 03) 111.6
% g (01/ 63) _
© o3 2| 630
O1t 174.6
CV
mv
k
SAMPLE SIZE D= 242 in.
= 49 in.

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

ASTM D-2850

Job Name MTGL # 6320A01

Date: 4-10-2021

Job No.

Sample :

B2 @ 150'-153'

Geologic Associates




Soil Description: Brown, Sandstone

350 A Type of Specimen: Undisturbed
A SPECIMEN A B C
320 \
310 \ INITIAL Wet DenSity (pCf) 142.9
2 \ Water Content (%) 8.0
270 \ Dry Density (pcf) 132.3
250 FINAL Wet Density (pcf)
=0 Water Content (%)
gm Dry Density (pcf)
,:ZZ Sm Initial pwp ~
" gg Saturated pwp | &
150 Ew Final Cell pressure
140 [9p]
120 B value
1o 5 Cell Pressure
% g = Back Pressure
% Q0o — -
7 g Initial pwp a
60 (@] .
50 Final pwp
2 5 Cell Pressure
% gl.u " —
w: ,&Jg Initial pwp Q
0.0 5.0 10.0 15.0 20.0 %U) |nitia| 6'3
Strain (%) @]
© Strain Rate (in./min.) (0.005
Strain % 2.5
wd (01— 03) 362.2
SE
22 (o1/ 63)
w O —
o O3 g 63.0
O1s 4252
Cy
mV
k
SAMPLE SIZE D= 241 in.
= 4.9 in.
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST |Job Name MTGL # 6320A01 Date: 4-10-2021
ASTM D-2850 Job No. Sample : B2 @ 157-161'

Geologic Associates




2: Soil Description: Brown, Sandstone
- Type of Specimen: Undisturbed
@ ; SPECIMEN A|l B | C
320 \
st NTIAL | Wet Density (pcf) 134.8
o | Water Content (%) 18.8
Dry Density (pcf) 113.5
- > FINAL | Wet Density (pcf)
;:Z Water Content (%)
;%ZE Dry Density (pcf)
;:ZZ z Initial pwp
o Eé Saturated pwp 2
150 EE Final Cell pressure
- ? B value
‘ZE = Cell Pressure
” g z Back Pressure
- z Initial pwp 2
: 1 © Final pwp
- i 5 Cell Pressure
-] ﬁ@(ﬂ Initial pwp | B
o |g@ Initial o'
Strain (%) o]
© Strain Rate (in./min.) (0.005
Strain % 4.0
E § (o) — O3) 346.9
2 g (01/ 63)
“3 s @ 63.0
C1t 409.9
Cy
my
k
SAMPLE SIZE D= 241 n.
= 50 in.
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST |Job Name MTGL # 6320A01 Date: 4-10-2021
ASTM D-2850 Job No. Sample : B2@ 160' - 165]

Geologic Associates
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140

130

120

110

Deviator Stress (psi)

5.0 10.0 15.0 20.0

Strain (%)

Soil Description: Brown, Sandy Siltstone

Type of Specimen: Undisturbed

SPECIMEN A B C
INTIAL | Wet Density (pcf) 135.6
Water Content (%) 14.0
Dry Density (pcf) 119.0
FINAL | Wet Density (pcf)
Water Content (%)
Dry Density (pcf)
z Initial pwp
Eé Saturatedpwp | &
EE Final Cell pressure
? B value
= Cell Pressure
g z Back Pressure
% Initial pwp 2
© Final pwp
5 Cell Pressure
%% Initial pwp [
o Q
%w Initial c'5
© Strain Rate (in./min.) (0.005
Strain % 8.3
%J é (o, — 03) 117.7
% g (01/ 63) _
© o3 2| 69.0
O1t 186.7
CV
mv
k
SAMPLE SIZE D= 24 in.
= 49 in.

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

ASTM D-2850

Job Name MTGL # 6320A01

Date: 4-10-2021

Job No.

Sample :

B2 @ 170" - 175]

Geologic Associates




Soil Description: Brown, Silt Clay

Type of Specimen: Undisturbed

SPECIMEN A B C
260 INTIAL | Wet Density (pcf) 140.3
260 Water Content (%) 10.7
Dry Density (pcf) 126.7
- FINAL | Wet Density (pcf)
o0 Water Content (%)
Eeeo Dry Density (pcf)
B0 = —
gm S Sm Initial pwp B
— \ 52 Saturated pwp | &
0 3 EE Final Cell pressure
[9p]
160 3 B value
e E Cell Pressure
- ‘\ % > Back Pressure
100 8 o) — -
w \ & Initial pwp 3
O .
o Final pwp
* \ g Cell Pressure
20 ¥ \ gm . —
y: .&Jg Initial pwp 2
0.0 5.0 10.0 15.0 20.0 %U) |nitia| 6'3
Strain (%) (@)
© Strain Rate (in./min.) (0.005
Strain % 2.7
wd (o, —03) 474.2
SE
3 g (01/ 63)
w O —
© o3 @l 76.0
O1¢ 550.2
Cy
mV
k
SAMPLE SIZE D= 234 in.
= 4.8 in.
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST |Job Name MTGL # 6320A01 Date: 4-10-2021
ASTM D-2850 Job No. Sample : B2@ 175' - 180]

Geologic Associates
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10.0

Strain (%)

Soil Description: Brown, Sandstone

Type of Specimen: Undisturbed

SPECIMEN A B C
INTIAL | Wet Density (pcf) 127.0
Water Content (%) 12.3
Dry Density (pcf) 113.1
FINAL | Wet Density (pcf)
Water Content (%)
Dry Density (pcf)
ém Initial pwp B
<0 Saturated pwp | &
EE Final Cell pressure
? B value
= Cell Pressure
(%3 z Back Pressure
% Initial pwp 2
© Final pwp
5 Cell Pressure
ﬁg Initial pwp 2
%w Initial o'
© Strain Rate (in./min.) (0.005
Strain % 23
g::J é (o, — 03) 329.7
% % (01/ 63) _
© o3 2| 560
O1t 385.7
CV
rnv
k
SAMPLE SIZE D= 241 in.
= 46 in.

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
ASTM D-2850

Job Name MTGL # 6320A01

Date: 4-10-2021

Job No.

Sample :

B3 @ 97.5-99.5'

GeolLogic Associates
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INTRODUCTION

Borehole geophysical measurements were collected in two boreholes at a site in Del Mar,
California. Data acquisition was performed on March 2" and 15", 2021. Data analysis and report

were reviewed by a GEOVision Professional Geophysicist or Engineer.

SCOPE OF WORK

This report presents the results of borehole geophysical measurements collected in two boreholes

as detailed in Table 1.

The OYO Suspension PS Logging System (Suspension System) was used to obtain in-situ
horizontal shear (Spy) and compressional (P) wave velocity measurements in one uncased borehole
at 1.6 foot intervals. Measurements followed GEOVision Procedure for PS Suspension Seismic
Velocity Logging, revision 1.5. Acquired data were analyzed and a profile of velocity versus depth

was produced for both Sty and P waves.

A detailed reference for the suspension PS velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions, Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993, Sections

7 and 8.
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INSTRUMENTATION

Suspension Velocity Instrumentation

Suspension velocity measurements were performed using the suspension PS logging system,
manufactured by OYO Corporation, and their subsidiary, Robertson Geo (RG). This system
directly determines the average velocity of a 3.3-foot high segment of the soil column surroundin