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SUBJECT: WESTSIDE SUBWAY EXTENSION
ACTION:

ADOPT DECISION WITH FINDINGS REGARDING REASONABLENESS
OF CONSTELLATION STATION AND TUNNEL ALIGNMENT BENEATH
BEVERLY HILLS HIGH SCHOOL

RECOMMENDATION
A. Adopt the decision with findings regarding the reasonableness of the Constellation
Station and the related subway tunnel alignment beneath Beverly Hills High School,
pursuant to Public Utilities Code Section 30645 (Attachment A); and
B. Authorize the Chief Executive Officer(CEO)to transmit the decision and findings to
the City of Beverly Hills by certified mail.
ISSUE
On April 23, 2012, the City of Beverly Hills formally requested a hearing pursuant to
PUC Code Section 30639 regarding the reasonableness of the location of the
Constellation Station in Century City and the related subway tunnel alignment beneath
Beverly Hills High School. The Board at their April 26, 2012 meeting certified the Final
EIS/R for the entire nine mile project, but only adopted the project definition for Phase 1
to La Cienega Boulevard. On May 17, 2012, the requested public hearing was held and
the Board must render its decision in writing together with written findings of fact within
30 days after the conclusion of the hearing. Staff recommends that the Board now
adopt the attached decision and findings before taking any further action to approve
Phases 2 and 3 of the Westside Subway Extension project to Century City and
Westwood/Veterans Administration, respectively.
DISCUSSION
Backqround
With the approval of the Draft Environmental Impact Statement/Report (DEIS/R) on
October 28, 2010 and the adoption of the Locally Preferred Alternative (LPA), the Board

directed that we continue to fully explore the risks associated with tunneling under
Beverly Hills High School and the Westwood residential area. This included analyzing
the possibility of moving the subway tunnels to avoid passing under school buildings
and continuing to work closely with stakeholders in the City of Beverly Hills, Century
City and Westwood neighborhoods. As the geotechnical and seismic work progressed,
our consultant team, composed of seismic and geotechnical experts, worked closely
with our Tunnel Advisory Panel (TAP). In February 2011, we provided the Board with a
status report of efforts being undertaken and highlights of the specific environmental
analysis. In September 2011, the CEO directed an Independent Review Panel
composed of representatives from the US Geologic Survey and industry experts to
review MTA's and TAP's work and to develop an independent assessment and
conclusion. In October 2011, staff along with the TAP presented findings on the
seismic, geologic and environmental analysis on the Century City area. The
Independent Review Panel found MTA's fault investigation and tunneling safety reports
to be highly professional and technically sound.
City of Beverly Hills and Beverly Hills School District Reports
Prior to the release of the Final EIS/R in April 2012, the City of Beverly Hills hired two
consultant teams to review our reports (Exponent and Shannon and Wilson). Both our
consultant team and the TAP reviewed the City's reports and provided the Board with
responses both in writing and orally at the April Board meeting.
With regard to the Exponent report, MTA disagreed with their findings and reported that
by using proven engineering principles, we emphasize a stronger risk management
approach than Exponent. For the Shannon and Wilson report, we agreed with the
conclusions that tunneling can be safely accomplished under Beverly Hills High School
and other properties. Further, based on all the data compiled to date, the station on
Constellation Boulevard is suitable geologically and is recommended. No station
location above or below ground on Santa Monica Boulevard is acceptable because of
active fault hazards. The Independent Review Panel concurred with MTA's findings.
Immediately prior the April Board meeting, the Beverly Hills School District transmitted
its report completed by Leighton Consulting. In responding to the Leighton report,
MTA's consultant used Leighton's new data to more precisely identify the locations of
faults beneath and adjacent to Beverly Hills High School. Nothing in the Leighton report
contradicts MTA's conclusion that there is no safe location to site a Century City station
on Santa Monica Boulevard.
Public Hearing
At the May 17 hearing, Beverly Hills presented its arguments and evidence in
opposition to the proposed Constellation Station. Essentially, Beverly Hills argued:
there are no earthquake faults beneath Beverly Hills High School; the Santa Monica
Fault is not active; MTA did not perform a risk analysis for the alternative Century City
station locations, either qualitative or quantitative; MTA did not conduct a seismic
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investigation of the proposed Constellation Station; MTA needs more information before
making an informed decision regarding the Century City Station; alternative routes to
reaching Constellation should be considered; and MTA should take as much time as it
needs to make the right decision.
MTA's counsel introduced 15 exhibits, including the FEIS/R and consultant reports,
which support staff's recommendation to locate the Century City Station at
Constellation/Avenue of the Stars.
Proposed Decision and Findings
Based on the professional opinions of MTA's internationally recognized experts in the
field of seismology, geology and tunnel construction, staff recommends that the Board
adopt the following findings and render its decision to locate the Century City Station at
Constellation Boulevard/Avenue of the Stars:
1. Tunneling can be safely carried out beneath the Beverly Hills High School
(BHHS)campus;
2. Tunneling would not prevent future development of the BHHS campus;
3. Tunneling would not impact the use of the BHHS campus as an emergency
evacuation center;
4. Vibration and noise levels are within the FTA requirements and tunnel
operation is not anticipated to have adverse impacts. The tunnel construction
may cause some low levels of noise and vibration for a day or two;
5. Tunneling can be constructed and operated safely in gassy ground;
6. Oil wells do not pose an unmitigable risk to tunneling. Should they be
encountered, procedures will be in place for their safe removal and reabandonment;
7. In Century City, Constellation Boulevard is a viable option for a station
location, but Santa Monica Boulevard is not due to unacceptable seismic risk;
8. Tunneling through fault zones can be done safely;
9. MTA's approach to risk management is correct;
10. Further site investigations will be conducted and measures will be
implemented to reduce risks to levels that are as low as reasonably practicable;
11. MTA and its engineering consultants have expertise designing and building
tunnels and subway stations in Los Angeles; and

Westside Subway Extension

Page 3

12. The Constellation Station will attract more riders than the station locations
along Santa Monica Boulevard.
DETERMINATION OF SAFETY IMPACT
The development of the project followed our adopted policies. The approval of findings
and the determination that it is reasonable, safe and prudent to locate the Century City
Station at Constellation Boulevard and the related subway tunnel alignment beneath
Beverly Hills High School is supported by our in depth technical studies, analysis by
our TAP and confirmation by the Independent Review Panel.
FINANCIAL IMPACT
Funding of $3,345,000 to complete the FEIS/R is included in the FY12 budget in cost
center 4350 (Westside Area Team), project 465518 (Westside Subway Extension).
Funding of $20.35 million for PE/Advanced PE is included in the FY12 budget in cost
center 8510 (Construction Project Management), project 865518 (Westside Subway
Extension). Since this is a multi-year project, the cost center manager and Executive
Director, Transit Project Delivery will be responsible for budgeting future year costs.
Impact to Budget
Funding for FY12 expenditures comes from the State Repayment of Capital Project
Loans account, which are funds derived from previous reimbursements to us from State
Letters of No Prejudice agreements on various projects and free these funds for use on
other capital projects. Although eligible for bus and rail operating and capital
expenditures, these funds were assumed in the Long Range Transportation Plan for the
Regional Connector and Westside Subway Extension, since both projects are not
eligible for Measure R funding at this time. Other potentially eligible sources(TDA
Article 4 and State Transit Assistance) are used for bus and rail operations and were
therefore not considered.
ALTERNATIVES CONSIDERED
The Board could elect not to approve the proposed findings or not make a
determination that the location of the Century City station at Constellation and the
related tunnel alignment under Beverly Hills High School are reasonable. Neither of
these alternatives is recommended as detailed and thorough engineering, seismic and
geological testing has been completed. Both our TAP and the Independent Review
Panel have analyzed our work and support the findings that it is safe to locate the
Century City station at Constellation Boulevard and to tunnel under Beverly Hills High
School.
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NEXT STEPS
With Board approval of the proposed Findings and Decision, we will ask for the
adoption of Phases 2(Century City) and 3(Westwood/VA) of the Westside Subway
Extension project.
ATTACHMENTS
A.

Decision and Findings of Fact

Prepared by: David Mieger, Deputy Executive Officer, Westside Planning
Renee Berlin, Executive Officer, Countywide Planning
Dennis Mori, Executive Office, Transit Project Delivery
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ATTACHMENT A

DECISION
Based on the following findings of fact, the MTA Board concludes that the
proposed location for the Westside Subway Extension Century City station at
Constellation Boulevard/Avenue of the Stars and the related tunnels beneath Beverly
Hills High School is reasonable.
FINDINGS OF FACT
1. Tunneling can be safely carried out beneath the Beverly Hills High School
(BHHS)campus.
Tunneling with a closed face tunnel boring machine(TBM) will not result in structural or
functional impairment of the buildings at Beverly Hills High School (BHHS). The use of
state-of-the-art pressurized TBMs for soft-ground tunneling has greatly improved the
control of ground movements such that tunneling can be done with minimal surface
settlements that would cause distress in the form of functional or structural damage to
buildings. This has been successfully achieved on a number of recent projects using
these TBMs, including MTA's Gold Line Eastside Extension tunnels.
Volume losses of less than 0.5 percent are expected along the alignment, which, at
BHHS for a tunnel crown at a depth of 50 feet, would result in surface settlements of
less than 0.5 inch and an average surface settlement slope (angular distortion) of 0.75 x
10-3. This value is in the range of negligible damage for buildings with floors and slabs
tied to walls (such as brick bearing-wall buildings with reinforced concrete beams tied
into the walls) and negligible to very slight for buildings that are not laterally tied.
Distortions are well below the levels of structural or functional damage and in the range
where cracking of finishes does not occur or is very minor. MTA will have
instrumentation in place to monitor and assure that all ground control requirements are
being met.
The recommended alignment to the Constellation Station provides the optimal layout for
train operations and minimizes impacts on the BHHS buildings. Although it is not
possible to select an alignment to the proposed Constellation Boulevard Station location
that would avoid all BHHS buildings, the selected alignment would minimize potential
impact and tunneling for the twin bores and could be carried out without causing
structural or functional damage.
Tunnels have been safely constructed under schools or schools have been constructed
above tunnels in the numerous locations, including:
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Name of School, Location
Constructed

Building Date

Camino Nuevo Charter Academy, Los Angeles, CA
The Northwest School, Seattle, WA
Bentley School, Oakland, CA
East Sylvan Middle School, Portland, OR
West Portal Elementary School, San Francisco, CA
Rooftop Elementary School, San Francisco, CA

Date Tunnel

~ 2000
1905
1928
Prior to tunnel
1927
1953

1993
2012
1970's
1990's
1918
1918

(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-1, 2-2, 4-5 to 4-8
and 10-1; Building and Adjacent Structures Protection Report, Feb. 15, 2012, pp. 3-7
and 6-2; and Reply to Exponent Responses, May 15, 2012. p. 9)
The City of Beverly Hills' geotechnical consultant concurs: "Risks associated with
ground loss during [tunnel] construction, vibrations during construction and operation,
and hazards from methane and other gasses should be mitigated by the design and
plans and specifications for the project... the conclusions that construction of tunnels,
using state-of-the-practice closed-face Tunnel Boring Machines (TBMs) can result in
negligible to minor settlements, and little to no impacts from gas, groundwater, and soil
variability is a generally realistic assessment...We agree that closed-face TBMs
provide the best means, methods and opportunities to achieve negligible ground losses
and small to unmeasurable settlements...Overall, our experience with closed-face
TBMs has been good..."
(Preliminary Review Comments of Century City Area Fault Investigation Report
Westside Subway Extension Project Century City and Beverly Hills, CA, Shannon &
Wilson, March 8, 2012, pp. 2 and 13)
2. Tunneling would not prevent future development of the BHHS campus.
The tunnels approaching the eastern boundary of BHHS at South Moreno Drive from
South Lasky Drive would be approximately 60 feet deep to the tunnel crown. This depth
would be reduced to about 50 feet beneath the tennis courts. As the tunnels continue
southwest, passing beyond the steep scarp slope, the depth to the tunnels would
increase, and beneath Building B, the tunnel depth to top of tunnel would approach over
70 feet, 90 feet to top of rail.
The Constellation alignment minimizes tunneling under BHHS buildings. The station
position on Constellation Boulevard requires the tunnel alignment to be under the south
portion of BHHS Building B in order to reach the station location. There is no
reasonable tunnel alignment that does not pass under structures within the school
campus.
The vertical alignment of the tunnel under BHHS would be 55 to 70 feet below the
ground surface (to the top of the tunnel), which would allow for construction of a multiPage 2
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story underground structure over the tunnel at a later date. The floor spans would be
within typical building practice, on the order of that required to extend across the 21foot-width of a single tunnel. Major bridge structures above the tunnels to support
foundations for structures placed above the tunnels are not required and would only add
cost and unnecessary disruption. Construction of basements or underground parking
structures on mat foundations reduces the load on underlying structures, making it
feasible to place the foundation mat in close proximity to the crown of the underlying
tunnel. The weight of the soil removed is usually more than the weight of the structure.
Foundations for a future structure, including deep underground parking, could be safely
set above the tunnel, while deep foundations, if necessary, could extend down so they
are adjacent to or between the tunnels. Clearances to the MTA tunnels can be small.
MTA tunnels have been designed to pass less than 10 feet below existing structures,
including existing tunnels. Coordination between MTA and BHHS would ensure that the
tunnels do not interfere with or impair the reasonably expected future use of the BHHS
property.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-4, 3-4, 8-1 and 101; Response to Hazard Assessment Study by Exponent, April 4, 2012, p. 7-1; and Reply
to Exponent Responses, May 15, 2012, p. 8)
The City of Beverly Hills' geotechnical consultant concurs: "The proposed tunnel crown
is approximately 50 to 70 feet below the existing ground surface along the BHHS
campus. The tunnel is therefore not likely to directly impact the campus facilities (as we
understand their current use). The proposed BHHS underground parking garage could
be constructed above the tunnel to a maximum depth of about 30 to 50 feet below
grade, leaving at least 20 feet of undisturbed soil above the tunnels. This should
provide adequate depth for future development of parking garage/basements down
about three to four levels or 30 to 50 feet deep."
(Preliminary Review Comments of Century City Area Fault Investigation Report
Westside Subway Extension Project Century City and Beverly Hills, CA, Shannon &
Wilson, March 8, 2012, pp. 1, 2 and 18)
3. Tunneling would not impact the use of the BHHS campus as an emergency
evacuation center.
The presence of the tunnels would not affect the behavior of any structures during an
earthquake. The tunnel will be designed so that it will not collapse even during the
Maximum Design Earthquake (MDE). Accordingly, the Project will not reduce the
availability of BHHS for use as an emergency shelter or impact the operations of its use
as an emergency shelter.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-3, 8-10 and 10-1)

Page 3

ATTACHMENT A
4. Vibration and noise levels are within the FTA requirements and tunnel
operation is not anticipated to have adverse impacts. The tunnel construction
may cause some low levels of noise and vibration for a day or two.
The vibration from MTA heavy rail subway trains is not perceptible above the ambient
levels even directly above tunnels at depths ranging from 56 feet to 99 feet below
ground. MTA has been operating its subway system for almost 20 years and has not
received complaints requiring noise or vibration mitigation. In some locations, the
tunnels are shallower than proposed under BHHS. MTA will address and mitigate any
substantiated complaints related to noise and vibration, however there were no
substantiated noise-level complaints made during MTA Gold Line Eastside Extension
tunneling.
On the campus of BHHS, ground-borne vibration from the trains would be no greater
than 64 decibels (dB), which is less than the vibration criterion of 72 to 75 dBs
established by the Federal Transit Administration (FTA)for residential and institutional
uses respectively. The predicted noise level would be no greater than 33 dBs, which is
also lower than the FTA criteria of 35 and 40 dBs for residential and institutional use.
During construction, noise and vibration levels will also be low and within FTA criteria.
Should future underground construction be considered that would place a school
building foundation closer to the tunnel, mitigation measures could be implemented to
reduce ground-borne noise and vibration impacts. To mitigate such noise impacts, a
high-compliance direct-fixation resilient rail fastener can be incorporated into the track
work.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-2, 8-4, 8-6, 8-9 and
10-2)
Beverly Hills' consultant agrees that ground-borne vibration during tunnel construction
should not be a problem at BHHS: "Construction related vibrations are likely to be
transitory, since the tunnel heading will be advancing at the average rate of about 50 to
100 feet per day beneath and beyond any one single property."
(Preliminary Review Comments of Century City Area Fault Investigation Report
Westside Subway Extension Project Century City and Beverly Hills, CA, Shannon &
Wilson, March 8, 2012, p. 15)
5. Tunneling can be constructed and operated safely in gassy ground.
The Century City and Beverly Hills areas, as with most of west Los Angeles, are within
a Methane Zone identified by the City of Los Angeles, but are not areas with the highest
gas levels which are found in the Wilshire/Fairfax area.
Since the 1970s, the State of California has pioneered the development and
implementation of regulations for safe tunneling in gassy ground. Moreover, the
tunneling industry in Los Angeles has since had very successful experiences in driving
Page 4
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and constructing in gassy ground using the strict Cal/OSHA tunnel safety regulations,
as would be the case for the tunnels constructed under BHHS and Century City.
Accordingly, it has been demonstrated many times that tunnels can safely be
constructed and operated in gassy ground.
The hydrogen sulfide levels in the Century City area (for both alignment options) are low
or non-detectable. While methane gas is present in the area of Constellation
Boulevard, the measured concentrations were less than those encountered along the
Red Line in downtown Los Angeles where tunneling was accomplished safely.
Following strict state tunnel safety regulations, as would the tunnels constructed under
BHHS and Century City can safely be constructed and operated in soils containing
subsurface gases.
Geophysical investigations were conducted between February and July 2011 by
GEOVision, Inc. on BHHS grounds to identify possible undocumented oil wells along
the proposed tunnel alignment. The findings from the geophysical investigation are as
follows:
In the tennis court area and the front lawn, there was no indication (within 15 feet
of surface) of abandoned oil wells from the geophysical data.
In the area of the football field, where the suspected location of abandoned oil
well "Rodeo" 114 was marked, there was no indication of abandoned oil wells.
Four anomalies were detected by geophysics in the vicinity of the lacrosse field.
In the northern half of the lacrosse field, one anomaly, A-1, was detected at a
location about 5 to 10 feet north of the tunnel envelope. It is reported that A-1
"...may be related to a pipe segment or previous building infrastructure.
However, it cannot be fully discounted that this anomaly is related to an
abandoned oil well or its infrastructure"(GeoVision, 2011). Accordingly, further
investigation will be conducted by Horizontal Directional Drilling (HDD)and
associated magnetometer surveys during the next phase of design. This will
determine the location, nature, and characteristics of the anomaly. Should this
anomaly be determined to be an abandoned oil well, it will be safely addressed
according to regulations of the California Division of Oil, Gas, and Geothermal
Resources.
Anomalies A-2, A-3 and A-4 may be related to abandoned oil wells,
infrastructure, or other buried metallic debris, but the closest, A-2, is at least 80
feet south of the tunnel alignment and thus sufficiently far from the tunnel to
avoid interception during tunneling.
In suspected oil field areas, probing of the tunnel zone will be carried out by HDD either
before tunneling or ahead of the face during tunneling to identify any abandoned oil
wells.
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(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-2 and ES-3, 5-12, 517, 6-7 and 10-2)
6. Oil wells do not pose an unmitigable risk to tunneling. Should they be
encountered, procedures will be in place for their safe removal and reabandonment.
Tunnels, through known oil well fields, have been safely constructed with no adverse
incidents with either hazardous gas or oil casings. In recent Los Angeles tunneling
history, there have been no oil well incidents related to tunneling, and oil well casings
have been safely removed and re-abandoned.
Where oil wells are suspected, magnetometer probing will be conducted either prior to
tunneling or during tunneling to assure that there are no steel casings in the path of the
TBM. In addition, magnetometer probing using Horizontal Direction Drilling is to be
conducted during final design along the tunnel alignment beneath BHHS buildings.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, p. 10-2)
7. In Century City, Constellation Boulevard is a viable option for a station
location, but Santa Monica Boulevard is not due to unacceptable seismic risk.
Analysis of borings, cone penetrometer test(CPT) data, and seismic reflection profiles
along 7 transects, in conjunction with mapped topographic landforms, have identified
two active fault zones in the Century City area: the northeast-southwest trending Santa
Monica fault zone and the northwest-southeast trending West Beverly Hills Lineament
(WBHL). Both the Santa Monica Fault and the WBHL are shown on State of California
fault maps as Holocene active faults.
Approaching the Constellation Station from Beverly Hills, there are multiple strands of
fault traces, which are identified by offsets in marker beds between adjacent borings.
The extent of the potential zone of ground deformation during seismic events falls
approximately between Century Park East and the bluff on the BHHS campus grounds.
These fault strands comprise the WBHL, and are part of the Newport Inglewood fault.
There is no indication of active faulting west of this zone to the Constellation Station.
The WBHL is anorthwest-trending geomorphic lineament that crosses Santa Monica
Boulevard near Moreno Drive and extends to the south in the vicinity of Moreno Drive
and the BHHS property. It is a wide fault zone with several well-defined strands
situated along the eastern margin of Century City, and is delineated by discontinuous
east-facing scarps that mark the boundary between two distinct geomorphic provinces.
The investigations reported in the Century City Area Fault Investigation Report (2011)
show that the lineament is part of the active Newport-Inglewood fault zone, which
consists predominantly of right lateral strike slip faults. This is consistent with the strike
of small faults exposed in the Leighton trenches (e.g., trench T-3), which also exhibited
evidence for strike-slip. The West Beverly Hills Lineament(WBHL) is the inferred
Page 6
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northern extension of the active Newport-Inglewood fault zone and terminates the active
Santa Monica fault to the east. The location of the proposed Santa Monica (east)
Station would straddle the WBHL, in the vicinity of its intersection with the Santa Monica
Fault.
MTA's compilation of all available borehole and CPT data from the Century City area
reveals strong evidence for a major NNW-trending strike-slip fault along or just west of
the Beverly Hills city limit with approximately 350 to 400 feet of right-lateral offset across
the top of the underlying San Pedro formation. The fault is located along one of the
main strands identified in the original MTA fault investigation report (2011). The
statement by Beverly Hills Unified School District(BHUSD) consultant Leighton on the
absence of active faults within BHHS cannot be substantiated because Leighton did not
excavate trenches continuously across the entire zone of faulting associated with the
WBHL and across several of the strands identified by MTA within BHHS. Additionally,
trenches did not extend across NIFZ immediately to the west of the BHHS property.
The addition of the Leighton CPT data to those collected earlier by MTA at the North
end of the BHHS campus strengthens evidence for several faults along the Newport
Inglewood Fault Zone.
Santa Monica Boulevard effectively lies within the Santa Monica fault zone from west of
Century Park West to east of Avenue of the Stars. The originally proposed Santa
Monica Boulevard Station at Avenue of the Stars would be directly within the fault zone.
No evidence of faulting was found on the proposed Constellation Boulevard Station site.
Based on the results of these fault investigations, there is clear evidence that the
proposed station locations on Santa Monica Boulevard (both east and west) would be in
active fault zones, and are not viable options for station locations. The proposed station
on Constellation Boulevard would not be within an active fault zone and is a viable
option for a station location.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. 2-8, 2-9, and 7-2;
Century City Area Fault Investigation Report, Nov. 30, 2011, p. 4; Westside Subway
Extension FEIS/EIR, March 2012, pp. S-9, 2-77 and 2-78; Report of Independent
Review Panel, October 19, 2011; and Response to Leighton Consulting Report, May
14, 2012, pp. 1 and 2)
The City of Beverly Hills' geotechnical consultant, Shannon &Wilson concurs:
"Relocating the station further south or east along Santa Monica Boulevard, including
the gap between the Santa Monica Fault Zone(SMFZ) and West Beverly Hills
Lineament/Newport Inglewood Fault Zone (WBHL), has risks similar to the current
proposed Santa Monica Station owing to high probability of ground deformation
stemming from earthquakes originating from the SMFZ or by previously unmapped
fault splays. In summary, we agree with the conclusions of the[MTA] Fault Report that
the Constellation Station location appears to be more favorable than the Santa Monica
Boulevard location based on the exploration data that is interpreted to show no faulting
in the station area. We generally agree that placing a station along the Santa Monica
Page 7

ATTACHMENT A
Boulevard alignment will be more risky than at Constellation Boulevard due to
increasing likelihood of faults to the north, along the SMFZ. We reviewed case histories
of fault displacement for several types of structures, including tunnels, subways,
stations, buildings, and underground pipelines. We did not find references to stations
knowingly placed across an active fault trace." Nor is there new information in
BHUSD's Leighton report that contradicts the conclusion that there is no safe location to
site a station on Santa Monica Boulevard in Century City.
(Preliminary Review Comments of Century City Area Fault Investigation Report
Westside Subway Extension Project Century City and Beverly Hills, CA, Shannon &
Wilson, March 8, 2012, pp. 1, 6, 7 and 21; and Response to Leighton Consulting
Report, May 14, 2012, pp. 2 and 5)
8. Tunneling through fault zones can be done safely.
Tunnels perform well during earthquake ground shaking, and do not suffer significant
damage or collapse. Since they are embedded in the ground, they move with the
ground, and thus, their motion is not magnified by the pendulum effect that occurs when
an above ground structure is shaken by an earthquake.
To construct the Project, the tunnel must pass through the Santa Monica fault and the
WBHL. There are numerous tools, designs, and construction means and methods that
have been used elsewhere that can be used to safely tunnel through these fault zones.
Risks due to tunneling (e.g., settlement) would be similar to those in unfaulted areas.
Unlike the Santa Monica Boulevard alternative alignment which would run along the
Santa Monica fault, the tunnel alignment under BHHS crosses both the Santa Monica
and WBHL fault zones at relatively sharp angles to the zones to minimize the length of
tunnel that must be designed to accommodate fault displacements or would have to be
repaired if faulting did occur. The tunnels in both fault zones will be designed to
accommodate fault.displacement without collapse and to prevent large inflows of water
or gas.
To reach the Constellation Station, the tunnel alignment will pass through the
WBHL/Newport Inglewood Fault Zone in the vicinity of BHHS. There are numerous
proven tunnel designs and construction means and methods to safely cross a fault
zone. Design methods include building a larger diameter tunnel and/or a very strong
but flexible lining to withstand several feet of movement without collapse and still be
repairable. A pressurized closed-face tunnel boring machine should not have difficulty
traversing the WBHL. Further exploration to confirm the actual tunneling soils and
conditions, including fault offsets, will be conducted during final design to more
accurately define the extent and nature of the fault zones that must be crossed and to
provide details to determine and design the most suitable excavation and lining
methods.
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Presence of the tunnels will neither affect the risk to buildings above them during an
earthquake nor change the severity of shaking.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-3, 2-8, 2-9, 7-1 to 73, and 10-1)
9. MTA's approach to risk management is correct.
In all tunneling work, MTA develops solutions to mitigate risks to levels that are as low
as reasonably practicable through the use of scientific and engineering judgments
based on widespread experience. Extensive experience in Los Angeles and other cities
show that this risk management process results in safe and effective tunnel
construction. Fundamental to this approach is that engineering to mitigate risks is
conducted by multidisciplinary teams of experts whose designs and recommendations
are reviewed by independent, expert panels. Such an approach conforms to accepted
best practices of the underground construction industry and embodies the successful
risk management procedures used on major civil works projects, including transit
projects, throughout the U.S. and many parts of the world.
MTA's approach to managing seismic risk is by first eliminating fault rupture risks that
are unmanageable. Because it is not possible to ensure life safety for a subway station
in an active fault zone, the risk of building a station in the Santa Monica Fault Zone must
be removed for the safety and security of the Los Angeles area community. It would be
irresponsible and inappropriate to pursue design for this dangerous option.
MTA has developed an alignment at Century City Constellation Station where there are
no active faults and the risks associated with soil gas are readily manageable. Soil gas
presence is a risk that is mitigated safely on a routine, daily basis in the City of Los
Angeles. These risks have been managed reliably over 20 years during MTA
construction and operation of facilities. Through its consultant, Exponent, the City of
Beverly Hills has acknowledged that tunneling or building a station in gassy soils can be
accomplished safely when using proper equipment, techniques, and mitigation
measures. Furthermore, Shannon &Wilson, consultant for the City of Beverly Hills, in
its review of the Century City Area Fault Investigation Report asserts that "risks
associated with ground loss during construction, vibrations during construction and
operation, and hazards from methane and other gasses can be mitigated by design
plans and specifications for the project."
The removal of unmanageable risk and its replacement with manageable risk through
proven gas detection and mitigation technologies is the cornerstone of MTA's risk
management approach. MTA's approach conforms to accepted, best practices of the
underground construction industry and embodies the successful risk management
procedures used on major civil works, including transit projects, throughout the U.S. and
many parts of the world.
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(Response to Hazard Assessment Study by Exponent, April 4, 2012, pp. E-1 and E-2;
and Reply to Exponent Responses, May 15, 2012, pp. 1 and 2)
10. Further site investigations will be conducted and measures will be
implemented to reduce risks to levels that are as low as reasonably practicable.
Using a pressurized closed-face TBM, and following state-of-the art construction and
operational safety measures, including recommendations of the American Public
Transportation Association (APTA) in 2006, the Project is not expected to pose new
threats to BHHS students, faculty, or community as a result of its construction and
operation.
MTA's broad-based engineering and risk reduction program will continue into final

design and construction. Comprehensive investigations will be conducted during
detailed engineering to address areas where additional information is needed as
outlined in MTA's Century City Area Study Reports. MTA's risk mitigation (reduction)
~
~ Measures ~nc~ud~ suusu~dcc fiiVESiiyaiiGii~, ~i~5i~ff qudiity aSSUf~~iG~ tht~ugfl deSiyrl
reviews, procedures for qualifying construction contractors and their key personnel,
contract specifications that address specific measures for controlling risk, and
monitoring throughout construction to confirm that the measures have been achieved.
(Century City Area Tunneling Safety Report, Nov. 30, 2011, pp. ES-4, 8-1 and 10-1; and
Response to Hazard Assessment Study by Exponent, April 4, 2012, pp. E-1, 8-1 and 82)
11. MTA and its engineering consultants have expertise designing and building
tunnels and subway stations in Los Angeles.
Before reaching its conclusions that the Constellation Station is a viable location and
that tunneling can be safely conducted beneath BHHS without impairing future
development, MTA conducted extensive reviews by teams of experts covering the
relevant disciplines. One team specialized in gas monitoring and mitigation and
abandoned oil wells. Another team of geotechnical consultants and internationallyrecognized fault geologists with extraordinary personal experience and expertise
regarding the Santa Monica and Newport-Inglewood faults investigated and reviewed
seismic risks. The work was then reviewed by two independent panels of internationally
recognized experts, all of whom also have extensive experience in the Los Angeles
region: MTA's Tunnel Advisory Panel evaluated the work throughout the investigation
and reviewed MTA's reports as well as those prepared for the City of Beverly Hills and
Beverly Hills School District; further review of these reports and assessment of the level
of MTA's effort was provided directly to MTA's CEO and the Board by the Independent
Review Panel convened specifically for this Project. MTA's engineering and risk
analysis is greater in depth and scope than typically used to establish a tunnel
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alignment, and the data, analysis, and conclusions are sufficient to select an
appropriate alignment through Century City.
(Response to Hazard Assessment Study by Exponent, April 4, 2012, p. 3-1)
12. The Constellation Station will attract more riders than the station locations
along Santa Monica Boulevard.
The Constellation Station is in the most advantageous location for attracting the most
riders compared to the station locations along Santa Monica Boulevard. It has the best
pedestrian environment, can be expected to attract the most transit riders, and is
centrally located to help shape the redevelopment of Century City as an important
transit-oriented destination on the Westside Subway Extension. Proximity to transit has
a bigger impact on ridership than the absolute total number of jobs and residents near
transit, because as distance increases from the station, walking rates decline
significantly.
Based on existing development, the Constellation Station has approximately twice the
number of jobs and residents within the critical 600-foot and '/4 mile walksheds than the
two Santa Monica Boulevard station locations. Within those 600-foot and'/4 mile
walksheds, the existing population for the Constellation Station is 20,380 jobs and
residents, far greater than the 12,160 for the Santa Monica/Avenue of the Stars Station
or 10,490 for the Santa Monica/Century Park East Station.
The Constellation Station is expected to have by far the highest concentration of future
jobs and residents within the 600-foot and '/4 mile walksheds, as well. Within these
walksheds, the future population for the Constellation Station is estimated to be 37,630
jobs and residents, far greater than the 20,920 for the Santa Monica/Avenue of the
Stars Station or 13,740 for the Santa Monica/Century Park East Station.
Based on more detailed demographic analysis than is discernible in the regional travel
demand forecasting model, MTA predicts 3,074 additional daily boardings at the
Constellation Station than at a Santa Monica Boulevard station. If the Century City
Station is located at Constellation Boulevard, daily boardings at all seven new Purple
Line stations would be approximately 3,350 higher than if the Century City Station is
located at Santa Monica Boulevard.
(Westside Subway Extension FEIS/EIR, March 2012, pp. 7-12 to 7-14; and Century City
TOD and Walk Access Study, Feb. 2012, pp. 1-1, 1-2, 5-1 and 5-2)
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