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Coastal
Reslliency

There are Coastal Resiliency
challenges along the entire
LOSSAN Corridor, broken into 3
key areas of focus.
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LEGEND

@ Priority #1 Area
Priority #2 Area
@ Stafion Location

Honda BIluff Repairs
MP 302.85
Honda Siding Stabilization
MP 303.45

LOMPOC-5URF

Coastal
Resiliency

Ortega Hills Bluff & Pipe Repair
MP 372 - 372.4

Lompoc Surf Bridge
Surfin’ Cowboy BIuff & Pipe Repair MP 298.6 Emma Woods
rO g rO I I I MP 324.4 GOLETA MP 392.85
Hollister Ranch Repairs
MP 326.2 — 328.2 CARPINTERIA
Tajiguas Slope Movement, SANTA

Northern Corridor seawal & Fibe keport El Capitan Bluff & Pipe PARBARA VENTURS
Ar f F MP 3478 Carpinteria Bluff & Pipe Repair

ed Ol rOCuUS P 3700

OXMARD .
C

Rincon Point Slope Repairs
MP 381.2
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Honda Bluff Repairs and Potential Track Relocation (Milepost 302.85-303.45)

Existing  Shoreline erosion in

Conditions sandstone formation
creating cavities in
lower portion of bluffs

* Failure of steep sandy

slopes

Near Term * Install slope failure

Solution/On monitors.

going Work * Daily monitoring

Longer Term
Solution

Relocate tracks inland
Protect shoreline
~1500ft of shoreline

Fill voids in sea caves
May need VSFB, USACE,
CCC, and State Lands
permits

LOS|SAN




Surfin® Cowboy (Milepost 324.4) & Hollister Ranch Repairs (Milepost 326.2-328.2)

Existing Significant Bluff Erosion - Ly ;N
Conditions Loosing Slope within 8ft Shg T R and soil nails
of Rail A 5 v — T
Erosion Moving Laterally : Y. BT
Failure of Historic

Neto\Well

Near Term Short to intfermediate

Solution/On term repair includes

going Work construction of a solider
pile wall high on the
bluff face (at Sacate)
Work underway as of this
presentation

Longer Term Extend solider pile and
Solution install tie-backs under
the tracks.
Replace drainage pipes
Repair seawalls, where
damaged
Seawall work will need
USACE, RWQCB, and
CCC permits

LOS|SAN



El Capitan Bluff (Milepost 347.8)

Existing » Scour under wooden
Conditions soldier pile wall
* Pipe broken above
seawall

* Slope eroding away
approximately 6’ to 8’
away from track

Near Term « Fill void with rip-rap
Solution/On
going Work

Longer Term < Replace pipe and
Solution headwall (built in
1916).

* Replace wood wall
with concrete soldier
pile wall with tie-back
anchors. Fill scour hole
with rock, or gabion

mattress
Improve drainage

LOS|SAN




Existing
Conditions

Near Term
Solution/

Ongoing
Work

Longer Term
Solution

Bluff erosion below tracks
due to older failing storm
drains

Slope erosion above
tracks due to surface
water is causing erosion
of shoulder and causing
a loss of ballast

Existing void under bridge
creating additional
instability

Removal of blockage
under tracks causing
additional erosion on hill
side

Replacement of
corrugated metal pipes
with proper headwalls
and anchors to toe of
slope.

Add drilled pier to secure
in slope

Stabilize bluff face with
soil nefting.

Fill in the void under
bridge concrete floor

LOS|SAN

Ortega Hill (Milepost 372-372.4)




Rincon Point (Milepost 381.2)

Existing « Significant areas of hill
Conditions erosion above the frack
area
» Tracks covered in sand
after runoff from hills

Near Term « Dig drainage french to

Solution/ better control water

@]glelellgle] flow at base of the slope

Work * Vacuum frack bed to
remove sand and
sediment

Proposed * Install storm water pipes
Repair from the farm field at
Summary top to bottom of slope
* May need easements to
perform work
* Placement of rocks,
revetment to shore-up
bottom of slope

LOS|SAN
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OCTA’s Beachside Rail Line

In south Orange County, tracks run along
the beach, sandwiched between bluffs
and the ocean.

 Owns 40+ miles of the corridor,
including seven miles of critical
coastal track in south Orange
County

Most of this beachside rail line is approximately
200 feet or less from the coastline.

» Responsibility to minimize
disruptions to rail service

* Serves as the managing agency
for the LOSSAN Rail Corridor
Agency

* Member of the Southern
California Regional Rail
Authority (Metrolink) joint
powers authority that uses the
LOSSAN corridor

COASTAL RAIL RESILIENCY STUDY




Passenger Rail Closures

Disruption due to heavy
rains and flooding.

Brief closures due to
flooding and cliff failure.

1938 1992-93
Aug. 1933 1971
1888 Rail service halted after Amtrak takes
New “Surf Line” a 200-foot cliff slides over passenger
passenger rail across the tracks two service.
service launches. months after the Long
Beach earthquake.
Amtrak
Amtrak resumes All
Service resumes resumes All All All limited  service
following installation weekend- service service  service service. resumes.
of riprap. only service. resumes. resumes. resumes. Late
Oct. April May July March
2021 2023 2023 2023 2024
Sept. Sept. Late June Jan.
2021 2022 April 2023 2024
Passenger rall Rail service halted 2023 Nine days Falling
service halted for to allow OCTA to After 10 after debris
three weeks due to perform track days, a slope reopening, from the
a slope failure near stabilization work to failure above @ second privately-
MP 206.8. prevent the track T e slope owned
from being pushed near MP failure at slope near
toward the ocean 204.6 MP 204.6 MP 204.2
near MP 206.8. omas mll  GENEES A halts rail
serviceto  Six-week Service.
shut down.  shutdown.

I Passenger rail open

Limited passenger service available

I Passenger rail suspended

11



Local Resiliency Activities

PROJECT ACTIVITY COST TIMEFRAME

Cyprus Shore Initial Track Stabilization

Project (MP 206.8) Emergency placement of riprap S8 million September 2021
Cyprus Shore Track Stabilization Project Installation of ground anchors in response to - October 2022 —

. : $13.7 million+
(MP 206.8) adjacent landslide August 2023
San Clemente Track Protection Project Installation of temporary barrier wall in -

Il May — July 202

(MP 204.6) response to adjacent landslide 2o e ay —luly 2023
San Clemente Track Protection Project Removal of debris and other remedial action in $TBD Jan — TBD
(MP 204.2) response to adjacent landslide

Project would add 251,000 cubic yards of sand  $14.3 million

San Clemente Shoreline Project (Sand Fall 2023/ Winter

: N to the beach. Repeated at every 5-6 years (65% federal /
NEpIEmIE ISIn) (417 =200 = 20k interval up to 2 million cubic yards. 35% city cost sharing) 2024
San.(.IIemente'Nature-I?a's'ed Coastal This Study builds on the Shoreline Monltor.l'ng $570,000 el — SURTE
Resiliency Project Feasibility Study Program to promote long-term coastal resiliency

(community meeting) 101 Gy EErEre (CCC LCP Grant Round 7) 2025

MP — Mile Post




Coastal Rail Resiliency: A Two-Phase Approach

Coastal Rail Resiliency Study Coastal Rail Long-Term Solutions Study

Short- to medium-term solutions Long-term solutions

 Study underway Develop options for potential long-term solutions for the

* |nitial Assessment to address the most coastal section of rail line

vulnerable areas through

Create an action plan for key elements

* Develop options to protect 7 miles of coastal
rail infrastructure at various sea levels

Partner with LOSSAN, state and federal agencies

Engage key stakeholders and agencies
« Gain an understanding of climate effects on

coastal rail infrastructure

« Identify potential solutions, including sand
replenishment and retention

* Engage key stakeholders and agencies

COASTAL RAIL RESILIENCY STUDY




Short- and Mid-Term Study Milestones

IMMEDIATE

NEEDS

* Initiated: Nov’23
* Address immediate needs

* Potential reinforcement
areas identified: Dec ‘23

* Release Report: Feb '24

Initial Assessment

.........................................................................................................................................................................................................................

* Engage with a wide range
of stakeholders with
unique and diverse
backgrounds and needs

* Obtain feedback from
stakeholders and interest
groups: winter ‘24

0 Coastal Rail Resiliency Study is to address the most

vulnerable areas through the initial assessment.

9 The study then looks at protecting the

rail line in place for up to 30 years.
These activities are occurring simultaneously.

o - Step 1 9 - Step 2 — Current Phase Board — Board of Directors

PURPOSE & NEED/
EVALUATION
CRITERIA

* Draft: spring 24

* Informed by listening
session feedback

®
Short- and Mid-Term
Solutions Up to 30 Years

DRAFT CONCEPT
DEVELOPMENT

* Draft concepts:
spring to fall '24
* Obtain feedback from

public, stakeholders and
interest groups: fall ‘24

REFINEMENT OF
CONCEPTS

* Refined concepts:
spring '25
* Obtain feedback from

public, stakeholders and
interest groups: spring ‘25 interest groups

DRAFT FINAL
FEASIBILITY FEASIBILITY
STUDY REPORT STUDY REPORT

* Draft report:
spring to summer ’25

* Obtain feedback from
public, stakeholders and

* Final report: fall ’25

* Present to Board / publish
final report: fall '25

A =B

AL RAILRESILIENCY STUDY




Initial Assessment Purpose and Need

= Four reinforcement areas were identified in December 2023

= Potential solutions need to be in place or substantially underway by fall 2024 ahead of next storm season
Potential solutions evaluated at a conceptual level considering different materials, performance, costs,

methods, and schedule

Updated Potential Solutions

Area Location (MP) Challenge

San Clemente Pier

1 203.80 —-203.90 Ongoing deterioration of existing riprap protection Rock (repa.lr existing riprap) and
sand nourishment

JLIN3IWNITI NVS

Rock (repair existing riprap)

Erosion - no beach at high tide and direct wave attack
and sand nourishment

2 204.00-204.40 . e :
damaging existing riprap protection

3% 204.00 — 204.50 Steep _bluffs with hlgh potential for failure that Catchment wall
could impact the rail infrastructure

Engineered rock revetment and

Near San Clemente State Beach - erosion exposing
sand nourishment

4 206.00 - 206.67 areas of limited to no riprap protection

o
o
=4
o
=
[}
[0}
3
®
3
-
>
=
®
Q
1%

\| E -
“‘\\‘ "ml (T 'l'h,il
“\ S

*The inland slope experienced a failure in late January 2024 within a portion of Area 3, resulting in a passenger rail
shutdown for approximately two months

MP — Mile Post
Preliminary concepts; assumptions dre.subject to change as more-information

becomes available.




Reinforcement Areas 1 & 2: Potential Solution

Existing Condition: Potential Solution UPDATED:

Rock (repair existing riprap) and sand nourishment

= Place 2-ton to 6-ton rock gradation

= Minimize rock encroachment on the beach

= Sand nourishment to add approximately 50-ft-wide beach fronting rock
= Prioritize eroded and over-steepened areas

= Locations based on LiDAR survey and on-the-ground evaluation

40-
30-
Steep Upper Slope Subject to Undermining
LY IS i AR AT Ao B T 20- _Rock Reinforcement
MP 203.80 — 203.90 and 204.00 — 204.40 B
10 U

RESILIENCY STUDY Preliminary concepts; assumptions dre.subject to change as more-information

becomes available.




Reinforcement Areas 1 & 2: Location

i
——
—

{
[l

£l
l§ i\ |

SAND NOURISHMENT
Sand nourishment to create approximately

ROCK REINFORCEMENT
50-foot-wide beach between MP 203.80 and 204.40

Approximately 7,000 tons
of 2-ton to 6-ton rocks
Approximately 240,000 cubic yards of sand needed

Preliminary concepts; assumptions dre.subject to change as more-information

LS. 0A S
o W, e

TAL RAFL RESILIENCY STUDY ;
becomes available.
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Reinforcement Area 3: Potential Solution

Potential Solution - UPDATED:

CATCHMENT WALL and TRAIL ACCESS*

Existing Condition:

I\f CATCHMENT WALL
. ai::oo};: i

MP 204.00 — 204.50 ' RAILROAD ROW

Steep bluffs with a history of failure and high potential for

additional movement that could impact the railroad infrastructure. Extend existing catchment wall. OCTA will work with the City of San Clemente

to maintain and restore trail access.

ROW - Right-of-Way

iL RESILIENCY STUDY Preliminary concepts; assumptions dre.subject to change as more-information

becomes available.




Reinforcement Area 4: Potential Solution

Existing Condition: Potential Solution UPDATED:

Engineered rock revetment and sand nourishment

= Place geotextile filter fabric
= Place approximately 1/4-ton rock gradation for underlayer
= Place approximately 4-ton rock gradation

= Create approximately 80 to 100-foot-wide beach through sand
nourishment fronting engineered rock revetment

= Locations based on LiDAR survey and on-the-ground evaluation

|<7 Structure Footprint —>|

Added Overtopping Protection
[ Armor Rock (2 layers, 4 ton)

R\ s V¥ CrestEl.=+20 ft
MP 206.00 - 206.67 Backfill and \ S ¥ s T - - - - - _———— "
grade scarp\*\> XSO PGPS, Sand Nourishment - Existing Grade
Neér San Clem.ente State B(?ach - erosion exposing areas of — Fabnc_/”\_ \v\ a0 = L\;;Ll;\_
limited to no riprap protection. )X
Underlayer Rock (1/4 Ton) — Ve ¥ __ToeEl=+2 ft

iL RESILIENCY STUDY Preliminary concepts; assumptions dre.subject to change as more-information

becomes available.




Reinforcement Area 4: Location

- . -
P
=

MP 206.00

.’,;)--. J Y ¥ W y - " <= > X - - : / S — = N 3 " f‘ Y
"" r s "." o . & - E . - - 3. -~ 5 - - - 5 » P —— 2 e et :‘6\5 “w
.‘: .. ,4 -, , “{ 3 y - b 'é \ ‘-?% - -{. L L. _\"-‘/ . £ ¥ %’ ? e X : ‘_,\‘1 @ e el | L - r R \
o AT oy o S o ey b’ : 3 ' ','v—g £ ‘@ £y v, > 2 N e ~t SO e XN —— TS 1
— -4-&\\._._ - 4 Py e 3 > . ; \’ a - 2 s -~ —in. -~ ) O e ‘h* L’ . - = s i ;_‘4\ ’
g = g ) s 2 R X 4 : e ST g R R pﬁm v : T — - , ™, -
) L - ; / - > ] g — S - -
. s ’ N {

ROCK REINFORCEMENT SAND NOURISHMENT e
Approximately 60,000 to Sand nourishment to create approximately -~ >
77,000 tons of rock 80 to 100-foot-wide beach between MP 206.00 and 206.67

Approximately 240,000 to 300,000 cubic yards of sand

TAL BAILRESILIENCY STUDY Preliminary concepts; assumptions dre.subject to change as more-information
' : becomes available;
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Coastal
Resiliency
Program

Southern Corridor
Area of Focus

LOS|SAN
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rthern Crridor

. Pacific Surfliner Stations

Other Metrolink Terminal Stations
Rail Services

s Amtrak Only

s Metrolink & Amtrak
Coaster & Amtrak

— Other Metrolink Lines

LOSSAN Corridor

LOSSAN Agency
Member Counties

Source: OCTA; LOSSAN

Coastal Resiliency
Central Corridor Area of Focus

Coastal Resiliency
Southern Corridor Area of Focus

@ OCEANSIDE
A BEACH
@ SANDIEGO-OLD TOWN
@ sanDiEGO
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| | SONGS Double Track ~
PrOJ eCtS I n San Onofre Bridge Replacements ‘ 8 Camp Pendleton
Devel O p m ent San Onofre to Pulgas Double Track Stage2 — = o
D

60-M | |e San D|ego Eastbrook to Shell Double Track kY @énside
Segment Carlsbad Village Trench

Carlsbad Village Double Track —

Carlsbad

Batiquitos Lagoon Double Track : 3

Encinitas

LOSSAN Rail Corridor San Dieguito Double Track and Platform — Solana Beach

Project Overview Del Mar Bluffs Coastal Connections — .'l VE

May 2024 — DelMar_@
Del Mar Bluffs Stabilization5 — y.

Project Phase San Diego LOSSAN Rail Realignment — Miramar

® Planning

@® Design and Permitting

® Ready for Construction Sorrento to Miramar Phase 2 Fa

Construction Rose Canyon Bridge Replacements —

7

Bridge 257.2 Replacement -~

MILES
(0] 25 5
——— San Diego Convention Center Platform ————
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Del Mar Bluff Stabilization Phase 5

~

"‘\'-\%‘\al-‘f’

Coast Boulevard
MP 244.1

Torrey Pines Overhead Bridge MP
245.7

SANDAG




Bluff Stabilization Projects Over Time

Del Mar Bluff Del Mar Bluff Del Mar Bluff
Stabilization Stabilization Stabilization
Phase 1 Phase 3 Phase 5
$1M $5M $88M
2007 2020
2002 2009 2024
Del Mar Bluff Del Mar Bluff
Stabilization Stabilization
Phase 2 Phase 4
$5M $19M
Bluff landslide impacting rail service & Emergency Repairs
1996, 2018, 2019, 2021 1998, 2001, 2019, 2021

SANDAG 24



Bluff Toe Protection

Existing and Planned

15TH ST
13TH ST
12TH ST
11TH ST
10TH ST
9TH ST
8TH ST
TTH ST
6TH ST
T 4THST

I I .

g ) I —
[ ngu_l
| : STRATFORD_COURT

| ' STRATFOR

_COAST r .Ilf

|
ORPHAN E%
:
A
|
| |
_
r
I
74
/s
/i
ovd

Q
SN AS PACIFIC OCEAN LEGEND
—— PROPOSED SEAWALLS 2,098 FT
— EXISTING SEAWALLS 1,118 FT
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iles below 11" Street

ion p

Bluff Toe Protect




Aerial Photo Seagrove Park at 15t Street Del Mar

SANDAG 27




SD LOSSAN Rall Realignment Project Goals

g " .,\‘ ',.’ )/
‘£ ‘\'\"" / ‘ ¥ “}
I, / \ '

1. Relocate from Bluffs 3. Improve Travel Times 4. Coastal Access & Safety

L : — Straighten Curves
2. Minimize Community  Double Track 5. Preserve Wetlands

Impacts

SANDAG 28



Preliminary Alignments Studied
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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 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.



Preliminary Alignments from Public Input

\\‘Z’A’
\°
N
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Los Penasquitos
Lagoon

Pacific Ocean

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 are preliminary and should not be construed as an announcement of the intent to acquire any private property. SANDAG 30
The images are intended to facilitate early public engagement on project concepts.



Proposed NOP Alternatives*

ed in order of preference

\
n

*Proposed NOP alternatives are not labeled, named, or rank
: ps,

e

Knoll
Near I-5

Solana Beach i

Del Mat

Fairgrounds

Fairgrounds i
North |

“““““““““ s —Cas Under S . V i
Jimmy Durante Blvd. lorreyFines R,

Paciric Ocean

San Diego LOSSAN Rail Realignment - Combined Proposed NOP Alternatives*

= Alternative A O Portal Location
= Alternative B —— Existing LOSSAN Corridor Track Alignment
= Alternative C __ Municipal Boundary SANDAG 31



Project Timeline

Subject to Change

Environmental

Gathering Process
Information and Studies
2017-2024 2024-2026

July 2024

Ongoing Public Outreach

Request
BOD

Action
2026

Final
Design*
2026-2028

Construction*
2028-2035

2017 — :
Planning Study ~ Defining Public
2023 the Project Input
Alternatives 2024 2024
Analysis Notice of NOP
2023-2024 Preparation comment
Public Input (NOP) period
Workshops, developed and
Field Office and released Public
Hours, Town forcomment  scoping
Halls meeting
45 days

Draft Public
Document Input
2025 2025
Draft Draft EIR
Environmental comment
Document period
(EIR) 45 days
Technical

studies and

analysis. Draft
EIR developed
and released
for comment

Final
Document

2026

Final

EIR
Responses
and final
document
released

Board
Considers
Approval of
Final EIR,
which
determines
final
alignment

Right of Way
Acquisition

*Pending Board Approval
and future funding

SANDAG 32



Coastal
Resiliency
Program

Stakeholder
Engagement

LOS|SAN

A corridor the length of LOSSAN requires extensive
engagement to coordinate the plans and

Implement the solutions presented to address
coastal resiliency

LOSSAN Agency Staff regularly engage with:
- Member Agency Governmental Relation Staff
- State and National Elected Officials
- Board Members

- Host Railroad and Right-of-Way Owner Technical
Staff

33



Coastal Resiliency strategies and solutions have been
discussed through a variety of working groups and

Coastqal activities:
o - CA Senate Subcommittee on LOSSAN Corridor
ReSlheﬂCY Resiliency Hearings

Pl’Ogl’Om - LOSSAN Regional Rail Working Group

- LOSSAN Corridor Executive Leadership Working Group
* LOSSAN Regional Rail Technical Working Group

- San Diego LOSSAN Rail Realignment Project

Statewide and
Regional Development Team

Engagement « OCTA Coastal Rail Resiliency Study Project
Development Team

- BI-Weekly Coordination Meetings with Union Pacific
- Hi-Rail Inspections with Union Pacific

LOS| SAN 34



QUESTIONS?
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