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Met ro CHAPTER 5 EXISTING SETTING

Portions of the RSA were historically undeveloped or may have been used for agricultural purposes;
therefore, the presence of pesticides in the shallow soils is possible.

Pesticides pose differing levels of risk to humans depending on the variety of pesticide and the
concentration. Cancer, reproductive harm, and neurological toxicity are a few of the risks posed by
this class of chemical.

5.1.7  OILAND GAS FIELDS

This section provides an overview of existing oil and gas fields; see Appendix A, Subsurface Gas and Oil
Well hazards, for more detailed information. Qil and gas fields are regions with current and/or
historical production of oil and gas from multiple wells. Locations of oil wells (active, idle, and
abandoned) were plotted from the CalGEM online Well Finder (WellSTAR) database. Contaminants
from naturally occurring petroleum substances are also often present around the wells. In addition,
the well fields are a source of naturally occurring subsurface methane and hydrogen sulfide gases.
Existing old wells, if not properly cased and sealed, could allow upward migration of petroleum and
gases into the near subsurface, affecting an area beyond the well casing. The presence of the gases is
an existing condition. Current and historical oil wells typically used a mud pit during the drilling
process, the remains of which may still be present in the vicinity of the oil well. In addition,
contamination from these former mud pits and the associated pipelines and storage tanks supporting
drilling of the oil well may be present near each former oil well and may be encountered during
grading and construction.

The primary hazards associated with oil and gas fields stem from contaminated soil and groundwater,
and the presence of subsurface gases—primarily methane and hydrogen sulfide. Methane and
hydrogen sulfide are considered hazardous because of their explosive properties. Also, hydrogen
sulfide, that can be smelled at low, non-toxic levels, is highly toxic if inhaled at higher concentrations.
These gases can seep from the surrounding soil and through fractures or faults in the ground into
buildings and into open excavations, such as tunnels. In certain concentrations, the presence of
methane requires mitigation measures. Methane may accumulate in subsurface or enclosed spaces; if
ignited, it can result is substantial property damage and destruction and/or injury/death. Hydrogen
sulfide is a toxic gas that can result in poisoning and, at a range of higher concentrations, death.
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The City of Los Angeles recognizes the hazards of methane. After a methane explosion due to gas
accumulation under a store in the Third Street and Ogden Avenue area in 1985 (“The Ross Dress for
Less Fire”), the City of Los Angeles created a task force to provide recommendations for construction
in areas where subsurface methane gas could be a hazard. Following the recommendations of the task
force, the City of Los Angeles Department of Public Works Bureau of Engineering has mapped
potential Methane Zones and Methane Buffer Zones, and most recently updated its map in 2004 (see
Figure 5-5). The City of Los Angeles Municipal Code, Chapter IX, Building Regulations, Article 1, Division
71, Methane Seepage Regulations, requires construction projects located within a Methane Zone or
Methane Buffer Zone to comply with the City’s Methane Mitigation Standards to control methane
intrusion emanating from geologic formations. Mitigation requirements are determined according to
the actual methane levels and pressures detected in the subsurface at a site. Mitigation measures can
include both active and passive ventilation systems to ensure exchange of air to dilute gas seeping into
the structure, gas barriers (membranes around basements and foundations), and sensors in interior
spaces to monitor the presence of gas.

In parallel with these City of Los Angeles policies for management of the hazard of methane, Metro
was developing criteria for safe design, construction, and operation of underground rail transit
stations and tunnels with the pervasive and unavoidable hazards associated with oil and gas fields. The
presence of gases was characterized in substantial detail as part of subsurface investigations for the
Metro Purple Line (D Line) Extension projects that constructed tunnels and underground stations
along Wilshire Boulevard. All alternative alignments would intersect the D Line Extension on Wilshire
Boulevard. See Appendix A, Subsurface Gas and Oil Well Hazards, for further information on oil and
gas fields, and subsurface methane and hydrogen sulfide gases.
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FIGURE 5-5. CITY OF LOS ANGELES METHANE RISK MAP
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5.1.8 PETROLEUM PIPELINES

Petroleum pipelines can carry a of products, including crude and refined oil, kerosene, gasoline, or
natural gas at different times. The pipelines can degrade over time and begin leaking, contaminating
the surrounding soil and/or groundwater before the leak is noticed.

519 RAILROADS

Railroad properties (including current and former rail lines and spur lines) are often contaminated due
to a variety of factors. The corridors are sprayed for vegetation suppression and are used to transport
a variety of freight. Spills or leaks of solid and liquid substances accumulate over time along the tracks
and contaminants leach into the subsurface soils. Ballast rock, which is used to create a solid base for
railroad tracks to rest on, sometimes also includes slag and clinkers from industrial processes;
ultramafic rock fragments that contain naturally occurring asbestos; or other contaminants.
Contaminants found along railroad lines may include a variety of petroleum products, solvents, heavy
metals, pesticides, and asbestos, each of which are toxic in different ways.

5.1.10 EDUCATIONAL FACILITIES

Educational facilities are defined as colleges, high schools, elementary schools, preschools, or nursery
schools, either public or private. Children are particularly susceptible to impacts from hazardous
materials and/or wastes.

5.1.11 AIRPORTS

The Los Angeles International Airport (LAX) is the only airport (public or private) within two miles of
the Project. This airport is approximately one-half mile southwest of the MSF site.

5.1.12 WILDLAND FIRES

Wildland fire zones have been identified in Los Angeles County in the Santa Monica Mountains and
the Baldwin Hills. Wildland fires pose a risk to people and infrastructure within these zones. A wildland
fire map showing hazard zones in the vicinity of the alignment alternatives and the design option is
included as Figure 5-6. The proposed MSF site is not included on the figure because it is more than
1.75 miles southeast of the nearest wildland fire zone.
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FIGURE 5-6. WILDLAND FIRE HAZARD ZONES IN PROJECT VICINITY
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FIGURE 5-14. REC SITES ALONG SAN VICENTE-FAIRFAX ALIGNMENT ALTERNATIVE (PAGE 8 OF 8)

Source: Connect Los Angeles Partners 2023a
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entrance(s) and/or the construction staging areas that has structures currently on the property. The
potential exists for these structures to contain ACM.

POLYCHLORINATED BIPHENYLS

Electrical transformers, hydraulic equipment, capacitors, and similar equipment located along the La
Brea Alignment Alternative may contain PCBs in hydraulic or dielectric insulating fluids within the
units. The federal Toxic Substances Control Act has generally prohibited the domestic manufacture of
PCBs since 1976; therefore, equipment manufactured after 1976 has a lower potential to contain
PCBs.

PESTICIDES

No agricultural activities are known to have occurred along the La Brea Alignment Alternative;
therefore, pesticides are not a concern.

OIL/GAS FIELDS

The La Brea Alignment Alternative passes through two separate oil and gas fields as shown on

Figure 5-34: the Las Cienegas and the Salt Lake. One additional oil and gas field (the Salt Lake South) is
within the RSA and shown on the figure, but the alignment alternative does not pass through the
boundaries of this field. The design and construction of subsurface components of the Project
(tunnels, accessways, stations, etc.) within the boundaries of the oil and gas fields will require
protection from methane and/or hydrogen sulfide gases. The following two proposed stations are
within an oil and gas field: Midtown Crossing, La Brea/Beverly; the Wilshire/La Brea station would be
located along the edge of an oil and gas field.

In addition, numerous plugged and idle oil and gas wells are located within the RSA for the La Brea
Alignment Alternative; some of these wells may be within the alignment alternative footprint. See
Appendix A, Subsurface Gas and Qil Well Hazards, for information on oil and gas fields, subsurface
methane and hydrogen sulfide gases, and abandoned and unforeseen oil wells.

PETROLEUM PIPELINES

The La Brea Alignment Alternative crosses one hazardous liquid pipeline at West 29'" Street one block
south of the Crenshaw/Adams Station. One additional hazardous liquid pipeline is within the RSA;
however, the alignment alternative does not cross it. This pipeline is present southwest of the
Midtown Crossing Station as shown on Figure 5-35. No accidents or incidents were reported along the
pipeline in the vicinity of the La Brea Alignment Alternative as of February 23, 2023.

RAILROADS

The La Brea Alignment Alternative crosses a railroad line, the existing at-grade Metro E Line, at the
southern end of the alignment along W Exposition Boulevard.
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FIGURE 5-34. OIL AND GAS FIELDS ALONG LA BREA ALIGNMENT ALTERNATIVE
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FIGURE 5-35. PETROLEUM PIPELINES ALONG LA BREA ALIGNMENT ALTERNATIVE
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POLYCHLORINATED BIPHENYLS

No electrical transformers or hydraulic equipment exists on the properties planned for acquisition to
accommodate the station entrance(s) and/or the construction staging areas; therefore, PCBs are not a
concern for the Hollywood Bowl Design Option.

PESTICIDES

No agricultural activities are known to have occurred along the Hollywood Bowl Design Option ;
therefore, pesticides are not a concern.

OIL/GAS FIELDS

The Hollywood Bowl Design Option does not pass through an oil and gas field.

PETROLEUM PIPELINES

The Hollywood Bowl Design Option does not intersect with any petroleum pipelines.

RAILROADS

The Hollywood Bowl Design Option does not intersect with any railroad lines.

EDUCATIONAL FACILITIES

The Hollywood Bowl Design Option has one educational facility within its 0.25-mile RSA. This facility is
The Oaks School at 6817 Franklin Avenue, Los Angeles; the location is shown in Table 5-1 and on
Figure 5-14. This facility is also included in the alignment alternatives RSA.

AIRPORTS

The Hollywood Bowl Design Option would not be situated within two miles of an airport.

WILDLAND FIRES

The Hollywood Bowl! Design Option would be situated within a wildland fire zone. The entire design option
north of Franklin Street would be within the fire zone, which has a very high fire severity; however, with the
exception of the proposed station entrance(s), this portion of the Project would be underground.

523 MAINTENANCE AND STORAGE FACILITY

The Project would include construction and operation of an MSF to maintain and store light rail
vehicles. The MSF would serve as a base of rail operations and functions for the rail alignment. Rail
operations and functions at the yard may include, but not be limited to, rail fleet services (vehicles
storage, maintenance, and repair), rail transportation (train operators services), and maintenance-of-
way (equipment and materials storage, maintenance, and repair). The majority of the MSF RSA is
located in the City of Los Angeles, but a small part of the RSA northeast of the MSF is located in the
City of Inglewood.
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clarifiers. These former features were demolished in the mid-1990s when the property was sold to
Hertz and redeveloped into a receiving yard for rental vehicles, which also included routine vehicle
maintenance and car washing. In late 2019, the site was acquired by Metro, which is redeveloping the
site as a regional transportation hub that will link Metro’s bus and light rail system to LAX. Honeywell
retains environmental liability for remediation of the site as a result of their former on-site operations
and the use of chlorinated solvents. Former aerospace operations resulted in impacts to soil, soil
vapor, and groundwater with halogenated VOCs including PCE, TCE, 1,1-dichloroethene, and 1,4-
dioxane. Petroleum hydrocarbons including BTEX are also present in groundwater which were
attributed to an off-site upgradient source (Former King Delivery Inc. at 5600 Arbor Vitae Street,
currently part of the Metro’s Division 16 Facility). The site has been under environmental investigation
since the late 1980s. Remedial actions have included groundwater monitoring between 1993 and
2018 and operation of a SVE system between 2002 and 2018. The SVE system and groundwater
monitoring wells were decommissioned in 2019 due to redevelopment activities. During the most
recent groundwater monitoring event in 2019, groundwater was measured at depths between
approximately 59 and 94 feet bgs. At that time, VOCs and 1,4-dioxane remained present in
groundwater above regulatory screening levels. Redevelopment of the site will include a vapor
intrusion mitigation system including vapor barriers and passive ventilation systems for the proposed
buildings. However, according to a letter from the RWQCB dated February 4, 2021, regarding Review
of Site Decommissioning and Soil Vapor Extraction System Completion Report prepared by Wood
Environment & Infrastructure Solutions, Inc. on behalf of Honeywell dated April 6, 2020, additional soil
vapor monitoring and vadose zone remediation are necessary following redevelopment activities at
the site. In addition, Honeywell will be required to develop and submit a workplan for groundwater
investigation on-site and off-site and the replacement of groundwater monitoring wells as necessary
three months following the completion of site redevelopment by Metro. It is anticipated that
redevelopment activities by Metro will be completed in fall of 2024. Based on this information, this
parcel is considered a REC.

AERIALLY DEPOSITED LEAD

The MSF is bounded by 96" Street on the south and West Arbor Vitae Street on the north. ADL may be
present in the shallow soils on the properties slated for acquisition for the MSF.

LEAD-BASED PAINT

Several structures exist on the properties planned for acquisition on the MSF; most of these structures
have been present since at least the 1960s, and some as early as the 1950s. The potential exists for
these structures to contain LBP.

ASBESTOS-CONTAINING MATERIALS

Several structures exist on the properties planned for acquisition on the MSF; most of these structures
have been present since at least the 1960s, and some as early as the 1950s. The potential exists for
these structures to contain ACM.
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POLYCHLORINATED BIPHENYLS

Several commercial or industrial structures exist on the properties planned for acquisition of the MSF;
most of these structures have been present since at least the 1960s, and some as early as the 1950s.
The potential exists for these structures to have equipment that contains PCBs.

PESTICIDES

The MSF appeared to have been used for agricultural purposes until about 1950. It is likely that
pesticides were regularly applied to the property for many years, making it likely that residual
pesticides could be present in the soils on the MSF.

OIL/GAS FIELDS

The MSF is not within an oil and gas field.

PETROLEUM PIPELINES

The MSF is bounded along the north and east sides by two different natural gas transmission pipelines
as shown on Figure 5-38. No accidents or incidents were reported along these pipelines near the MSF
as of February 23, 2023.

RAILROADS

The MSF is bounded along the east side by a railroad line, and multiple spur lines are situated within
the Division 16 property which is a part of the MSF.

EDUCATIONAL FACILITIES

The MSF has no educational facilities within its 0.25-mile RSA.

AIRPORTS

The MSF would be situated within two miles (northeast) of the LAX airport.

WILDLAND FIRES

The MSF would not be situated within a wildland fire zone.
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FIGURE 5-38. PETROLEUM PIPELINES AROUND THE MSF
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I CHAPTER 6 IMPACTS AND MITIGATION MEASURES

6.1 IMPACT ANALYSIS

This section presents the evaluation of impacts of the hazards and hazardous materials discussed in
Chapter 5, as well as the corresponding mitigation measures, where applicable. Both construction and
operational impacts are evaluated. Table 6-1 in Section 6.1.9 provides a summary of the impact
conclusions.

Project measures are design features, best management practices, or other commitments that Metro
implements as part of all alignment alternatives and stations, the design option, and the MSF to
reduce or avoid environmental effects associated with the Project. Project measures are not the same
as mitigation measures, which are used to reduce an environmental impact’s significance level. Where
applicable, project measures are identified here as part of the evaluation of environmental impacts in
this chapter.

6.1.1 PMHAZ-1: RISK REDUCTION FOR SUBSURFACE GAS

The following construction approaches are implemented on Metro projects and will reduce risk
associated with hazardous materials, in particular related to the risks associated with subsurface gas:

m  Hazardous Gases: Methane in air is explosive in the range of concentration from 15 percent to
five percent by volume. Very high concentrations of methane are not explosive; however,
when diluted by air the mixture can readily become explosive. The level of five percent
methane in air is termed the lower explosive limit (LEL), and below five percent methane in air
does not ignite. Safety protocols typically require dilution of methane to 1/10" of the LEL.

m  Monitoring and Recording of Air Quality at Worksites: Monitoring and recording of air quality
within the underground worksites will be conducted. In areas of gassy soil conditions, air will
be continuously monitored and recorded. Construction will be altered as required to maintain
a safe working atmosphere. The working environment will be kept in compliance with federal,
state, and local regulations, including South Coast Air Quality Management District and
Cal/OSHA standards.

m  Techniques to Lower the Risk of Exposure to Methane and Hydrogen Sulfide: The primary
method for reducing exposure to subsurface gases during tunneling is dilution through the
ventilation system. In areas where high levels of hazardous gas are encountered, several
additional techniques could be used to lower the risk of exposure. These include isolation of
gas from the tunnel environment through use of enclosed tunneling systems such as
pressurized-face TBMs, which is mandatory for use on all Metro soft-ground tunnel projects.
Where earth pressure balance TBMs are used, a measure to manage hazardous off-gassing
from tunnel muck on conveyors is to fully enclose the conveyor from the TBM back to the
work shaft. This approach would safely discharge any hazardous gases to the atmosphere
outside the tunnel. Increased ventilation capacity and possibly slower rates of tunneling could
assist with dilution of gas concentrations to safe levels as defined by Cal/OSHA. Secondary
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(from the Hollywood/Highland Station to the north) would be underground. Therefore, construction
and operation of the alignment alternative would not expose people or structures, either directly or
indirectly, to a significant risk of loss, injury or death involving wildland fires, and there would be no
impact.

6.1.8.3  ALIGNMENT ALTERNATIVE 3: LA BREA

CONSTRUCTION AND OPERATIONAL IMPACTS

No Impact. The La Brea Alignment Alternative ends at the edge of a wildland fire zone (demarcated by
Franklin Street) (see Figure 5-6); however, the northernmost 1,000 feet of the alignment alternative
(from the Hollywood/Highland Station to the north) would be underground. Therefore, construction
and operation of the alignment alternative would not expose people or structures, either directly or
indirectly, to a significant risk of loss, injury or death involving wildland fires, and there would be no
impact.

6.1.8.4 HOLLYWOOD BOWL DESIGN OPTION

CONSTRUCTION AND OPERATIONAL IMPACTS

Less Than Significant Impact. The Hollywood Bowl Design Option (from Franklin Street to the northern
terminus of the design option) is within a wildland fire zone with a very high fire hazard severity. While
the entirety of design option is within an area with vegetation that can be prone to fire, the vegetated
areas are not contiguous due to the presence of the roads and parking areas for the Hollywood Bowl.
The proposed station for design option would be situated within an existing parking area and would be
constructed of non-flammable materials. The remainder of the design option would be entirely
underground, where it would be unaffected by fire. Therefore, although the surrounding areas could
experience a fire, impacts during construction and operation would be less than significant.

6.1.8.5 MAINTENANCE AND STORAGE FACILITY

CONSTRUCTION AND OPERATIONAL IMPACTS

No Impact. The MSF site is over 1.75 miles southeast of the nearest wildland fire zone. Therefore,
construction and operation of the MSF would not expose people or structures, either directly or
indirectly, to a significant risk of loss, injury or death involving wildland fires, and there would be no
impact.

6.1.9 SUMMARY OF IMPACT CONCLUSIONS

Table 6-1 provides a summary of the impact conclusions discussed in this section.
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TABLE 6-1. IMPACT CONCLUSION SUMMARY TABLE

ALIGNMENT
ALTERNATIVE 1:
SAN VICENTE-FAIRFAX

ALIGNMENT
ALTERNATIVE 2:
FAIRFAX

MAINTENANCE AND
STORAGE FACILITY

IMPACT SIGNIFICANCE
THRESHOLD

Impact HAZ-1: Would the
Project create a significant
hazard to the public or the
environment through the routine
transport, use, or disposal of
hazardous materials?

Construction: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

IMPACT CONCLUSION
ALIGNMENT
ALTERNATIVE 3: HOLLYWOOD BOWL DESIGN
LA BREA OPTION
Construction: Less Than |Construction: Less Than
Significant Significant

Operations: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

Impact HAZ-2: Would the
Project create a significant
hazard to the public or the
environment through reasonably
foreseeable upset and accident
conditions involving the release
of hazardous materials into the
environment?

Construction: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

Construction: Less Than
Significant

Operations: Less Than
Significant

Impact HAZ-3: Would the
Project emit hazardous
emissions or handle hazardous
or acutely hazardous materials,
substances, or waste within one-
quarter mile of an existing or
proposed school?

Construction: Significant
Operations: Significant

Construction: Significant
Operations: Significant

Construction: Significant
Operations: Significant

Construction: Significant
Operations: Significant

Construction: No impact
Operations: No Impact
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were no alternatives, the removal of an oil well obstruction would not be done by working from inside
the tunnel shield. For a map of the known oil and gas fields along the alignment alternatives and
stations, refer to Figure 5-15 for San Vicente-Fairfax Alignment Alternative, Figure 5-25 for the Fairfax
Alignment Alternative, and Figure 5-34 for the La Brea Alignment Alternative in the main body of the
technical report.

ELIMINATION

A properly abandoned oil well should have no connection to oil or gas under pressure. Alternatively,
an abandoned well with an uncertain or unknown record of plugging has the potential hazard of
releasing oil or gas under pressure. Initial work to re-abandon a well would assume the possible
hazard of a discharge of methane that could create an explosive gas environment, or a toxic gas
environment, if hydrogen sulfide gas is encountered.

If an abandoned well is found and access to the top of the well is available at the ground surface, then
the well can be abandoned or re-abandoned after removing the portion of steel casing to the tunnel
depth. The work to remove the casings and re-abandon the well would be performed, after
consultation with and permitting by CalGEM, by licensed oil well drilling contractors working from the
surface via a borehole or small-diameter shaft drilled down to below the invert of the proposed
tunnel.

The following section provides examples of Metro’s recent project experience identifying oil wells and
then reducing, eliminating, and managing related gas hazards.

A.5 METRO EXPERIENCE REDUCING, ELIMINATING, AND MANAGING GAS
AND OIL WELL HAZARDS

Metro has extensively studied the characteristics of methane and hydrogen sulfide with respect to
their effects on construction and operation of its facilities because these gases are present throughout
the Los Angeles Basin. Metro assumes that the ground in tunnels that are under construction and in
tunnels with operating subways contains methane and hydrogen sulfide. Metro has implemented
measures during design, construction, and operation of its facilities throughout Los Angeles County
where existing subsurface gases are encountered. Relevant Metro projects include the Metro Red and
Purple Lines, the Crenshaw/K Line, the Regional Connector, and the underground portion of the Metro
Gold Line Eastside Extension.

During construction of the initial subway tunnels for Metro in the 1980s, it was recognized that oil
wells posed a hazard to tunneling. At that time, the soft ground tunnels of the Red Line (B and D Lines)
were constructed with open-face tunnel shields. Rogue well drilling was known to occur in the early
days of oil extraction in Los Angeles, and the hazard of unexpectedly encountering an oil well casing
during tunneling needed to be avoided. Tunneling in areas of suspected oil wells required drilling a
horizontal boring ahead of the tunnel shield through which a magnetometer survey was performed to
detect metal. This allowed tunneling to proceed without the concern of unexpectedly encountering an
oil well, thus avoiding the associated safety concern for workers and for damage to the tunneling
equipment. On the more recent Purple (D) Line project, directional drilling and magnetometer surveys
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from the surface— undertaken in advance of tunneling—were used to identify potential oil wells and
foundation piles.

Metro also has experience with abandoning oil wells that interfered with subway construction. As
recently as 2020, two oil wells were successfully identified along the Purple (D) Line alignment and
abandoned in advance of tunneling. These are documented examples of a project measure that
eliminated the oil well hazard. In these cases, well abandonment achieved the goal of removing the
original steel casing to a level safely below the depth of future tunneling. In two of the areas where
abandoned wells were mapped, horizontal directional drilling was specified in advance of tunneling to
detect potential metallic well casings. When magnetometer surveys indicated metal, and the existence
of a well was verified, Metro coordinated with CalGEM and other affected parties (i.e., the property
owner) to develop the abandonment approach. This involved working with well abandonment
specialty consultants and contractors and adhering to all State of California regulations to remove the
casing and to plug and seal the wells to the required depths (over 2,000 feet deep). The work involved
mandatory use of well workover safety procedures with blowout preventors that had fire-safe controls
to prevent explosion and fire should oil or gas under high pressure be encountered.

Previous projects in the Methane Risk Zone—for example, Metro’s B and D Line tunnels—have been
safely and successfully excavated using procedures like those proposed for KNE. In particular,

Section 1 of the D Line was constructed through gassy ground, including sands saturated with tar
(asphalt) in the Wilshire/Fairfax Station area. Numerous basements and underground parking
structures have also been constructed without incident along Wilshire Boulevard in areas with
elevated subsurface gas levels. Most of those underground structures were constructed before 1986
with no project measures specific to methane or had only basic measures to deal with methane, such
as passive or active ventilation. In contrast, KNE will include project measures such as extensive gas
monitoring and active ventilation. Some buildings along Wilshire Boulevard adjacent to the alignment
alternatives and stations, such as buildings at the Los Angeles County Museum of Art, are in proximity
to the La Brea Tar Pits and successfully manage safe operations in the gassy environment.

Since 1984, Metro has been developing documentation and methods for reducing or eliminating
hazardous conditions in its facilities under construction and in operation including, but not limited to,
the following:

m In 1984, Metro developed the Alerting Report on Tunneling Liners, which included tunnel
construction methods, lining methods, and ventilation requirements for the then-proposed
1983 alignment of the Red Line tunnels (along Wilshire Boulevard and Fairfax Avenue).

m  In 1985, Metro commissioned the development of the Congressionally Ordered Reengineering
Study that established methane conditions along alignment alternatives and led to the
realignment of the then-proposed Metro Red Line into its current alignment, which follows
Vermont Avenue and Hollywood Boulevard.

m  Metro initially designed for the Metro Red Line a “two-pass” tunnel-lining system (i.e., two
tunnel linings constructed in sequence: first a steel rib and timber lagging or precast concrete
lining and second a cast -in-place concrete lining constructed within the first lining) that
included a high-density polyethylene (HDPE) water and gas barrier between the linings.
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m  Metro undertook a study for the Mid-City area to locate and monitor gas-bearing geologic
formations to determine the extent of the gas reservoirs, examine methods of treatment for
pre-tunneling and tunneling timeframes, and recommend tunnel and station configurations to
avoid the most gaseous areas. Soil vapor extraction methods developed during the Mid-City
studies were successfully applied later during construction of the Purple Line Westside
Extension (Metro D Line).

m  Metro implemented a double-gasketed tunnel liner that can flex enough to protect the tunnel
from gas intrusion before, during, and after an earthquake.

m  Metro has further developed specification for HDPE liners (barriers) around cast-in-place
concrete structures to reduce leakage of water and gas into the facilities. The developments
include compartmentalization of the HDPE so that, should a leak develop, the location can be
more easily identified and sealed.

Metro continuously monitors for gassy environments in its tunnels and has emergency ventilation in
all its tunnel and station facilities, in addition to the standard and emergency ventilation provided for
fires and other hazardous conditions.

A.6 METRO APPROACH FOR MANAGING SUBSURFACE GAS AND OIL WELL
HAZARDS ON THE K LINE

A.6.1 ENGINEERING AND DESIGN

During preliminary engineering and final design, additional studies and testing will be performed to
help ensure that all oil wells are identified. Geotechnical investigation will include magnetometer
surveys to locate metallic well casings within the immediate area of the tunnel alignment and station
limits. If present in the tunnel horizon, oil wells will be re-abandoned and cut off below the future
Metro structure to eliminate the hazard according to approved CalGEM procedures prior to tunneling
or station excavation. With these safeguards, the presence of existing oil wells is not considered an
unacceptable hazard for the construction and operation of the alignment alternatives.

Tunnels and stations will be designed to provide a redundant protection system against gas intrusion
hazard, such as those described in the City of Los Angeles Municipal Code, Chapter IX, Building
Regulations, Article 1, Division 71, Methane Seepage Regulations, and used more recently on the D
Line design in similar ground conditions. In compliance with these regulations, specific requirements
are determined according to actual methane levels and pressures detected on a site. The identified
specific requirements will be incorporated into design and construction. Therefore, the risk posed by
hazardous subsurface gas to the operation of the alignment alternatives will be minimized. Further
methods to reduce the hazard of gas exposure and intrusion into the Metro structures are described
below.

Gas monitoring wells will be installed along the alignment during the geotechnical investigations.
Additional multistage (i.e., varying depths) soil gas wells (or probes) will be installed along the
alignment in areas where elevated gas has been detected. The probes will be monitored for methane,
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hydrogen sulfide, oxygen, and carbon dioxide before, during, and after tunneling. In addition, in areas
where elevated gas levels have been detected and in the vicinity of known oil wells, ambient air
monitoring will be performed at the ground surface to screen for indications of soil gas emissions. This
monitoring may be conducted daily during tunneling to detect if tunneling activities have or have not
affected the subsurface gas environment, and it may be conducted less frequently before and after
tunneling. If gas probes or ambient air monitoring indicate significant deviations from preconstruction
levels, combustible gas monitoring will be conducted in basements of buildings closest to the tunnels
in these areas. In the highly unlikely event that elevated gas levels are found and persist, the affected
building(s) interior spaces will be ventilated to reduce the gas levels.

In addition, gas and waterproofing systems considered in preliminary and final design will include the
following:

m  Specially designed precast concrete tunnel linings that provide permanent ground support
and a water/gas barrier that are designed with the possibility of adding a secondary liner as
needed if leakage occurs at some future time. This approach is being used on the Metro D
Line Extension.

m At some locations, the tunnel lining may include thicker segments than what was provided to
date on Metro tunnels to protect against corrosion. This enables the use of wider gaskets to
increase the performance of the gasket seals.

m  Enhanced crack-resistant tunnel segment concrete, the segments of which may include steel
fibers or other types of fiber reinforcement to limit cracking and to create less permeable
concrete. In addition, coatings may be added.

m  Adouble-gasket design to provide a second seal for a more redundant system (compared to
single-gasket design) that also facilitates post-installation repair of leaks (if needed) by
grouting the areas between the gaskets.

m  Segment insert materials and use of non-corrosive plastics, for example plastic dowels, at
segment circumferential joints.

m  Rapid repair methods, such as pre-installed grout tubes within waterproofing systems.

m In station structures, water/gas proofing membranes are to be “compartmentalized” so that
leakage, if it occurs, can be isolated and readily repaired using pre-installed grout tubes.

m  Other methods for water/gas proofing will be added for evaluation as they are identified.

A.6.2 CONSTRUCTION

The combination of the proposed tunneling methods, the proposed monitoring and ventilation, and
the potential in-situ pre-treatment of gases in the tunnel horizon and station excavation, would
reduce the risk of exposure of workers to soil gases during construction. These approaches are
described below.

m  Tunneling Equipment and Protocol: A pressurized-face tunnel mining system is required to be
used, per Metro policy. This technology is a considerable improvement over the methods used
during construction of Metro’s initial Red Line operating segments, and it was used
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successfully for the Metro Gold Line Eastside Extension Project, the Metro K Line, the Metro D
Line Extension, and the Metro Regional Connector Line tunnels. New technologies for
tunneling in gassy conditions developed within the tunneling industry will also be considered.

Detection and Monitoring: Detection and monitoring equipment will be required to warn of
the presence of methane and/or hydrogen sulfide in the excavations. Once excavation has
been completed, Metro will continue to monitor for gases within the completed tunnel and
stations. Exposing new ground for construction of cross passageways, shafts, and other
structures could also expose workers to potentially hazardous gases, and monitoring will
continue as these other types of structures are excavated. Monitoring will alert personnel
working in the tunnel and station excavations to enhance ventilation, don personal protective
equipment, suspend excavation activities and, if warranted, temporarily evacuate the
excavation.

Ventilation: Fans will provide fresh air and air movement to dilute methane and hydrogen
sulfide concentrations in the tunnels and stations. Toxic gases, such as hydrogen sulfide
emanating from a slurry treatment plant (if slurry-face tunnel boring machines are used), will
be captured and treated (absorbed and/or neutralized). Once aboveground, methane rises
and dissipates rapidly in the atmosphere and will not be a public health hazard.

Treatment of Exhaust Air: If determined to be required, air scrubbers will be specified to treat
hydrogen sulfide to meet Air Quality Management District standards before release from the
tunnel/station ventilation system.

Soil Vapor Extraction: Before tunnel and station construction, vapors would be extracted from
soils to remove hazardous gases from the subsurface and either discharge safely to the
atmosphere or, where air quality limits require, oxidized or otherwise rendered acceptable for
discharge to the atmosphere.

Furthermore, for underground construction classified as “Gassy” by the State of California Division of
Occupational Safety and Health (Cal/OSHA) (California Code of Regulations, Title 8, Tunnel Safety
Orders), specific requirements will include compliance with the following Tunnel Safety Orders:

All equipment used in the tunnel must be approved. For example, internal combustion
engines and other equipment such as lighting must meet approval standards of the U.S. Mine
Safety and Health Administration. These approvals require verification that equipment is safe
with respect to not producing sparks or emitting carbon monoxide gas into the tunnel.

Smoking will not be allowed in the tunnel, nor is standard welding, cutting, or other spark-
producing activities. Special permits and additional air monitoring will be required if welding
or cutting activities are essential for the work. In addition, welding will only be allowed in
stable atmospheres containing less than 10 percent of the LEL and under the direct
supervision of qualified personnel.

A fixed system of continuous automatic monitoring equipment will be provided for the
heading (i.e., working area of the tunnel), spoils handling transfer points, and return air
sources. The monitors will be equipped with sensors situated so as to detect any anticipated
gas to be encountered. Monitors will automatically signal the tunnel machine operator at the
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tunnel heading, give visual and audible warnings, and shut down electric power in the
tunnel—except for essential ventilation, lighting, and pumping equipment necessary to
evacuate personnel—when 20 percent or more of the methane LEL is encountered. In
addition, a manual shutdown control will be provided near the heading.

m Tests for flammable and hazardous gas and petroleum vapors will be conducted in the return
air and measured a short distance from the working surfaces.

m  Whenever gas levels in excess of 10 percent of the methane LEL are encountered, Cal/OSHA
will be notified immediately. After the approval to proceed by Cal/OSHA, any work will then be
conducted with required precautionary measures, such as increased ventilation.

m  The main ventilation systems that must exhaust flammable gas or vapors from the tunnel will
be provided with explosion-relief mechanisms and will be constructed of fire-resistant
materials. This exhaust requirement means that only rigid fan lines (as opposed to flexible)
and two-way fan systems that operate in both directions by either exhausting air out from the
tunnel or supplying air into the tunnel can be used in gassy tunnels. In general, the tunnels
and stations must have adequate ventilation to dilute gases to safe levels at all times.

m  Arefuge chamber or alternate escape route must be maintained within 5,000 feet of the face
of a tunnel classified as gassy or extra-hazardous. Workers must be provided with emergency
rescue equipment and trained in its use. Refuge chambers (typically prefabricated) will be
equipped with a compressed air supply, a telephone, and means of isolating the chamber
from the tunnel atmosphere. The emergency equipment, air supply, and rescue chamber
installation will be acceptable to Cal/OSHA.

Special health and safety training and procedures will be implemented due to the potential health and
safety hazards associated with tunneling through a zone known to have elevated methane, hydrogen
sulfide, and oil seeps. These procedures require basic Hazardous Waste and Emergency Response
training (29 Code of Federal Regulations (CFR) 1926 Subpart M), as well as training for excavations in a
hazardous atmosphere (29 CFR 1926 Subpart P).

Furthermore, the tunnel is a ventilated space with barriers preventing movement of gases between
the interior and exterior of the tunnel, as described above. The construction and permanent presence
of the tunnel will not materially change the soil gas regime already within the ground. The tunnel will
not provide new pathways for gas transmission because the tunneling methodology uses grout along
its length such that the space around the tunnel lining is sealed by the grout. Therefore, the presence
of the constructed tunnel will have minimal to no influence on the existing long-term migration of soil
gas to the ground surface or into buildings, nor will it increase the risk of explosion.

A.7 OPERATIONS

During operation, gases, if present, will typically be purged from Metro tunnels simply by the air
movement caused by the action of trains running through the tunnels. However, during non-revenue
operations, air velocity must be maintained at a minimum of 100 feet per minute, per Metro’s Design
Criteria. This air velocity is the minimum that the ventilation system must achieve to direct gases
toward the nearest exhaust point and to prevent hazardous gases from accumulating during the hours
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when the trains are not operating. During emergencies, specific pre-established procedures are
implemented. See Section 6.1.1 PM HAZ-1: Risk Reduction for Subsurface Gas in the KNE Hazards and
Hazardous Materials Technical Report.

A.8 CONCLUSION

Metro has a long record of dealing with the hazards of oil wells and methane and hydrogen sulfide in
the ground. Miles of subways and numerous subway stations have been constructed that safely
operate in gassy conditions. With that past experience and understanding of what is required to
undertake a new, major subway project, the hazards of subsurface gases and oil wells that are present
throughout the resource study area can be avoided, reduced, and managed so that the construction
and operational risks are acceptable. This experience, captured in the Metro Rail Design Criteria, will
address the subsurface gas and oil well risks associated with new subway construction.
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