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Next stop: key rail connections.

K LINE NORTHERN EXTENSION /

Community Meeting

*
‘ October 4, 2025
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Interpretation Available

Interpretation in Spanish is available

* For assistance, please visit the Language Station
near the entrance

e Someone will help you with headphones

Interpretacion en espafol disponible

* Para recibir ayuda, por favor visite la Estacion de
Idiomas cerca de la entrada

e Alguien le ayudara con audifonos




Thanks for joining us!

* Open House
* Presentation
* Welcome, Metro Updates, Meeting Guidelines
e Recap of Recent Meetings
* Project Overview
* Findings from Tunnel Safety Report
« Optional Tour
* Pre-Registration is Required



Community Meeting Guidelines

Metro is committed to ensuring that all During this meeting, please:

participants can fairly and clearly share .
ideas, comments and concerns about this °
project. To provide a safe and equitable
process, we are asking for your help.

Respect the format of the meeting

Turn off cell phones and background noise

when speaking

Treat fellow community members, agency
representatives, Metro staff and others

with respect

Submit all comments/questions to Metro staff and
consultants via comment cards



How to Submit Questions

L S T e

For any questions you have today, please fill out a question/comment card and
submit it to staff members who will be collecting them throughout the
meeting.

Questions or comments may also be submitted by placing comment cards in
our collection boxes at signs posted.

We'll answer as many questions as we can in the time available, focusing on
guestions of broadest interest. We will also have staff available you can pose
questions to afterwards.

All questions (including those we can’t get to today) will be shared with the
project team.

All comments will be summarized and shared with Metro Board to help inform
selection of a Locally Preferred Alternative (LPA) and project next steps.



Current Project Status

**Future stages not yet authorized by Metro Board

o} = ks an

Early Planning Environmental Engineering Construction Operations

Review & Design & Maintenance

WE
ARE
HERE

Metro is leading the environmental review under California Environmental Quality Act (CEQA)

« Started public scoping for EIR in Spring 2021

» Released Draft EIR for 60-day public review period in July 2024

» Received approximately 1,300 comments on the Draft EIR

* Prepared additional technical analyses and engagement in response to Mid-City comments

« Hosting community meetings to gather input in summer/fall 2025

Community Engagement Throughout Process



Recent Work Effort

Metro conducted additional research summarized in three
reports available in August 2025 for public review.

1. Mid-City Additional Alignment Analysis
2. Property Considerations

3. Tunnel Safety

To help distill and share findings, Metro prepared:
*  Website Story Map
* FAQs of Technical Materials
* Project Fact Sheet

No decisions have been made on project since Summer 2024
(release of Draft EIR).

Updated Project Fact Sheet

www.metro.net/KNE



http://www.metro.net/KNE

Recap of Recent Community Meetings

August 23rd and 26" Community Meetings

* Focus on Mid-City Alignment Analysis and Property
Considerations

* Recording Available at www.metro.net/kne

Community Meetings with Focus on Tunnel Safety
* October 1st, 12pm to 1:30 pm, Virtual
* October 4th, 9am to 1pm, Petersen Museum
with Optional Tunnel Safety Tour


http://www.metro.net/kne

Tunnel Safety Meeting Will Focus On

« Metro’s tunneling experience
« How tunnels are constructed

 Information on community concerns re:
noise and vibration, settlement, seismic
risk, and groundwater

« Mid-City study of ages of homes

« Examples of existing tunnels beneath
historic structures




K Line Northern Extension (KNE)
Project Overview




Project Overview

« Extends the K Line north from E to B Line ':.'I- S —
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* Closes gap in regional transit network

« Connects 4 Metro Rail lines and 6 of the top 10
busiest bus lines in LA County 0""'“1';",‘7""‘

° . . _ : - ‘
Serves ar.lq conn.ects historically unc.jer served /’/f,///f {/;: L= N
communities to job centers, educational ) LEL Lt 2 I e vt
institutions, etc. ".”.3.5 s R ot

" = | s

° . ilh ) 0.7 T i 031..:,....
Fu.nded bY Measyre M: S2.24 B|II|or.1 (2(?15$) sl Bl |
with funding available for construction in 2041 i G s T : e —

- = ;‘; NORWALH Bl e
* Draft EIR Released in July 2024 for public review | N T [
over 60-days - o [t g
Torrance o, [
=t o
° & b vate
@‘A!'N‘w

NOTE: Diagram |llustrates potential Iuture rail conngctions with implemantation ot

K Line Northern Extension Project. _



Draft EIR Phased Construction Approach

e Draft EIR evaluated three @
alignments
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Community Concerns from Mid-City Residents

During the 2024 Draft EIR public comment period, Metro "enan, e ] A |
received comments from residents of historic Mid-City T, h ; il el
neighborhoods, specifically Wellington Square and Lafayette s/ M srsssil s/
Square related to: VAN PO | (G '
* Opposition to single Draft EIR tunnel alignment in historic ;

Mid-City neighborhoods and request to engage
community on alignment options to minimize tunnel
easements below homes o

* Tunnel safety concerns related to building damage

Algnment Oplion : b
* Property concerns = o i B s :
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O Proprosed Samon
o Existing Station
| Historic Newgrborhoods

|_____-: Area of focus for additional analysis



Metro’s Tunneling Experience




How Tunneling Works

Metro uses pressurized Tunnel Boring Machines (TBMs)

Advanced to monitor soils and pressure during excavation
with pressurized TBM

Designed for the specific ground conditions

Balance water and ground pressure ahead of the machine to
reduce settlement

Monitored continuously at the surface and around TBM

Requires large “launch” sites (3 to 4-acres) required to support
TBM assembly, launch, and construction activities.

Metro works with Tunnel Advisory Panel (TAP)

Established in 1995 to review tunnel construction methods in
Los Angeles

Independent group of globally recognized experts

Support Metro on all tunnel projects




How Tunneling Works

Example of TBM Construction in historic area:

View first two minutes
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https://www.youtube.com/watch?v=MZsbFycQ0Vo

Metro Tunneling

Next stop: constructing the future.

R o sl
BURPLE LINE EXTENSION TRANSTIPPROJE .=
-

Constructing the Future: Purple Line Extension Transit Project
View 0 to 1:31
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https://www.youtube.com/watch?v=o_6c2GlXuV8

Metro’s Tunnel Experience Across the Region

Metro has constructed over 30 miles of tunnels and
safely operates below sensitive uses.

Westwood Wilshire/Vermont Hollywood
D Line tunnet depth: 6o-115 it D Line tunne! depth: 5o f 8 Line tunnel depth: go-55 ft

Beverly Hills (High School) Downtown LA (Broad) Vermont/Sunset
D Line tunnel depth; 6070 ft AJE Line tunne! depth; 100-130 ft 8 Line tunnel depth: 70-80 ft

BEVERLY HILLS
[HIGH SCHOOL)

u :
Metro Rail Lines

o 0000®0 MISTORIC.

Proposed Maintenance and Storage Facility 25 TO 60 A

Downtown LA (Historic Histaric Gaylord Hatel

Japanese Village Plaza) mmmas [ Line Extention

W MARTIN LUTHER @
. KING JR L

O Line tunnel depth: 55 ft
2 Tunnel Locations Under Private Properties

— In Operations =
]
wE = Constructed SLAUSON BL - - 3
= Residential Properties z g § ‘
= Norn-residential Properties 2085 ‘
FLOREWCE AV \

2025 LACMTA

Subject to Change 37301 AEC



Proposed Tunnels for Project

* Proposed KNE
tunnels would travel
under private

_ Metro Rail Lines

properties in several SR Statons
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Map of proposed tunnels in the K Line Northern Extension.
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Responses to Tunnel Safety
Concerns



Vibration & Noise

TBM construction from similar locations have Tunnel operations is predicted at vibration
been shown vibration levels to be below levels below threshold of damage as well
threshold for damage and human perception. as less than human perception.

: & Human/Structure Response VdB*

Threshold for risk of minor cosmetic damage for
fragile buildings

" %
Difficulty with tasks such as
reading a computer screen

Residontial annoyance, infrequent
events {e.q. Metrolink)

...i-.-.-»-s
[l o -

e

@)

Residential annoyance, frequent P
events [e.q. at-grade light raill 70

Limit for vibration sensitive equipment, Approximate
threshold for human perception of vibration 40

=
T iy ¥4 T Predicted vibration levels 49-52
d1alie el in neighborhood g

SRMS Vikration Velocity Level in VB rolabive 1o 107 inchesfsccond 21




Metro uses pressurized TBMs, which minimize ground settlement risk.

b
« Metro has successfully tunneled with - ’,oﬁi‘ﬁ'—“'i' Demege
settlement far below threshold for ~ #,";""
building damage. 5 | //' Visible Tilting
 Settlement refers to the downward 5 " Cracking Risk:
movement of the ground. :E il / i g::csh":fggjif:i:splmq
* Occurs naturally in seismically active § ' VP -
areas such as LA. 1= /,;-“‘ /‘-""' e _oMetro Criteria
» Metro carries out design and pre- " r v'.,":’:,,. «-"“”"’Mm sanpons Typical Metro
construction assessment and ongoing L pe—— &xs:&c&m.
monitoring. 0 10 20 30 (1] 50  E Line, Regional Connector)

Distance between Measurement Points (Feet)

» Data is recorded continuously for even

Metro Rail Design Criteria (MRDC ' ] Il le sl
the smallest amount of movement. etro Rail Design Criteria ( ) requires maximum allowable slope of

0.5 inch over 25 feet of building length.

Metro projects reported less than 0.15 inch.
22



Groundwater

Groundwater levels do not change during or after
tunneling. Water pressure around the TBM varies slightly,
but the pressure dissipates before it reaches the ground.

Basement

* Groundwater is 10-80 feet below ground in the LA Basin.

« Groundwater is 20-60 feet below the Mid-City Groundwater
neighborhoods of Wellington and Lafayette Squares.

TBM Pr Ire

-60ft
-70ft
-80ft

-901tt

Groundwater level unchangad

Tunnel Boring Machine
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Tunneling in Gassy Soils

« Metro has successfully tunneled through gassy soils.

« Completed tunnels have little to no effect on
movement of soil gas to the ground surface or into
buildings, and do not increase risks at the surface.

* There are subsurface gases such as methane and
hydrogen sulfide in the soil in much of the Los Angeles
area.

» Subway tunnels include liners sealed with gaskets, an
automated gas detection system, and a robust
ventilation system that is activated if gas levels increase
even a small amount.

Concrete tunnel lining with double-gaskets and
cross-gaskets provide robust and repairable seals
against subsurface gas and water intrusion.

24



Seismic Safety

Buildings above the tunnel would not be
affected by the presence of the tunnel
during earthquakes.

« Mid-City is not located within a fault zone.

« Tunnels are stable and are designed to
avoid damage during earthquakes.

» During earthquakes, tunnels move very
slightly compared to tall buildings swaying
at the surface.

e The tunnel structure replaces the
excavated ground so the effect of an
earthquake at the surface is the same as
without the tunnel.

Earthquake ‘ Date
Mexico City, 1985
Mexico

Loma Prieta, 1989
CA

Northridge, 1994
CA

Kobe, Japan 1995
Taipei, 2002
Taiwan

Pelluhue, 2010
Chile

Mexico City, 2017

Mexico

Magnitude

8.1

6.9

6.7

7.2

6.8

8.8

7.1

Impact on Subway

No damage to tunnels. Some
power disruption. Patrons
evacuated safely. Used to
transport rescue personnel.

No damage to tunnels.

No damage to tunnels.

No damage to tunnels. Damage
to station and sewer pipes —
attributed to 1962 design with
inadequate seismic provision.

No damage to tunnels.

Running next day. Some damage
at entrance to stations.

No damage to tunnels.
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Analysis & Monitoring Occur Throughout the Project

WE ARE |
HERE
EarIY Environmental Design Fre .
PIannmg Construction
* Alternatives ¢ Environmental * Preliminary * Initiate ¢ Conduct building ¢ Continuous
analysis study and engineering and competitive surveys to confirm monitoring to
advanced finalized design process to building conditions ensure no
conceptual « Field investigation select before construction damage to
engineering including contractor(s) « Identify appropriate structures at
geotechnical for monitoring the surface
* Identify preferred borings to confirm construction placement locations
alignment soil conditions and for use during TBM
_ depths, depth to operations
* !nvestlgate groundwater, and « Identify needed
Impacts and vibration areas for ground
commit to transmission improvement, if
mitigation characteristics needed

e Complete detailed
Noise and Vibration
Analysis

e Additional research

and coordination on
oil well locations 26



Metro’s Track Record of Successful Tunneling

In coordination with the Tunnel Advisory Panel, Metro has
safely constructed the E Line (Eastside) Extension, K Line,
Regional Connector, and the D Line Extension with:

« Minimal ground settlement beneath buildings

« No operational issues related to subsurface gas or
groundwater

* No vibration impacts to surface structures above tunnels
including sensitive uses (e.g. historic buildings, concert halls) Historic Hotel in Boyle Heights, E Line

B e o 5

_ - —_— —— £3) ,
Colburn School of Music, A/E Line Historic Japanese Village Plaza, A/E Line



Case Studies




Researching Age of Mid-City Homes

Metro conducted a study of the ages of homes in historic Mid-City neighborhoods.

[Lafuyetie suare —— [EION .+ 6% icewie IR
constructed ! L —h constructed in o/ By | w il s Fonstructed
in 1920s. 19205, / ,II///II [J111/]R n 1920s.
24% 18% , Lo et /] 16%
constructed constructed in III[’I”,II’ Fonstructed
in 1910s. iilos' {7 - ": |Tn 1930s.
No ree ‘\',_‘ q WO
properties properties "ll, properties
constructed constructed N constructed
before 1910. - between 1900 ez Casezaesen e before 1920.

ol Bl e e and 1910. S ) !_1:‘:.:':"..,

By Decans Cuthrad Moceramts B e Pl — ou "t W b
S BV v Bve B £= o= =

FRECE R W s o o u =15

RS ALY B @ e

< r—

o ] = P - - 2t b—" weI—
Builtin 1916. Built in 1925.




Case Studies: Historic Homes & Structures

Examples of safe tunnel construction and operations below and adjacent
to historic properties without damage.

Line 6 les, taly)

Opened 2607

Tunnel depth: 5o ft

Tunnels below a histore charch bull
in 1572

Metro City & Southwest (Sydnaey,
Austrafia)

Openad 3034

Tunnel depth: 55-72 It

Travels l,-:l::« hormes built in

1860 - 1918

Broadway Subway
{Vancouver, BC)

Ogpening 2037

Tunnel depth: 50-66 it
Travels below homes buill in
160 - 1913

Line 2/ Line 5 (Barcelona, Spain)
Opened 1933

Tunae depthi yon ft

Adjacent to Basilics de ls Sagrada
Famllia Balt | the 88as

SR 99 Tunnel Under Pioneer
Square (Seattle)

Opgened 2013

Tunnal Depth: 1o.a0e it

Travels below commercial bujidings
bullt i the kate 18005 to 19208

Crossrail - Elizabeth Line (Loadon,
England)

Openad 2002

Tunael depth 131 ft

Travels under Navelty Automation

at the Todor House, [ﬁu It in the

T7th Century

Eglinton Crosstown (Toronto, ON)
Oponed 1024

Tunne! dapth: g0-60 Nt

Travely below homes built in

10 - 19208

Seattle Sound Transit

U-Link (Seattle)

Ogened 2005

Tunnsl depth: soo fit

Travels below homes bt In 1963 - 1914




Case Studies: State Road 99 Tunnel Project (Seattle)

« Completed in 2019
« 2-mile-long tunnel, 30 to 200 feet deep
« Used pressurized TBM technology

« Passed below historic districts and buildings including
Pike Place Market and parts of Pioneer Square

» Settlement below threshold for any structural impacts
under buildings (0 to less than 0.1 inch)

« Used by LA Metro as a primary reference to develop
requirements for monitoring and controlling pressurized
TBMs

o S ] 2 R W

Source: Washington State Department of Transportation



Case Studies: Underground Line 6 Naples, Italy

« Completedin 2011

« Tunnel was approximately
29.5 ft below historic
church (built in 1570s)

» Used pressurized TBM
technology

* Church was not damaged
during construction
activities

|

s 20 ik

L)

Source: Google Earth Pro 2025, Open Rail 2025
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Case Studies: Elizabeth Line, London, England

e Completed in 2022
 Used hybrid TBM technology*

« TBM passed beneath historic
buildings, such as Tudor
House, built in 17th Century

* Included technology and
methods to mitigate
settlement, groundwater, and
noise and vibration issues

Source: Google Earth Pro 2025, Open Rail Map 2025 Source: Res.se 2025

* A hybrid TBM combines features of different TBM types and can
change modes depending on soil conditions



Case Studies - Metro D Line Extension

* Tunneling completed in 2024
« 50to 115 feet deep

* Travels below more than 139
residential properties, historic
Beverly Hills High School, and
Westfield Mall

« Settlement below threshold for
any structural impacts (0 to less
than 0.10 inch)

* No noise or vibration issues
were reported from TBM
tunneling, including near
sensitive noise and vibration

rece ptO rs Map of D Line Extension Project tunnel under private homes in Westwood
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Tunneling Safety Bus Tour Along D-Line

1llam Depart from Petersen Museum (adjacent to LACMA Metro ,
Station & Museum Row Properties) §;§

11:20am UCLA Station Westwood =3

12:10pm Westwood Residential Properties

12:35pm El Rey & Wilshire Ebell Theater

1:00 pm Return to Petersen, Tour Ends
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Early Planning Environmental Engineering Construction Operations
Review & Design & Maintenance

WE
ARE
HERE

* October: Tunnel Safety Study Community Meetings & Input
* October 1, 12pm to 1pm, Virtual
* October 4, 9am to 1pm, Petersen Museum with Optional Tunnel Safety Tour

* October 31: Request feedback on recent studies to help inform staff
recommendation

« Winter 2025/26: Prepare staff recommendation to the Metro Board of Directors to
consider in the potential selection of a Locally Preferred Alternative (LPA) and next steps

Community Engagement Throughout Process
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Learn More

Explore the storymap.

K Line Northern Extension

Tarerwe 200%
Aoy b 923
oen;_;
o 9“_- E
t / »". - : 4
FHuax =70

o

« Mid-City Additional Alignment Analysis

 Report

* Property Considerations
 Report
* FAQ

* Tunneling Safety
 Report
« FAQ

Email: Klinenorth@metro.net

Phone: 213.418.3093

Website: www.metro.net/KNE
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Metro Tunneling

D Line Extension Tunneling Complete
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https://www.youtube.com/watch?v=5p8_YmqZcsY
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