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1. Introduction 

The Los Angeles County Metropolitan Transportation Authority (Metro) is initiating the Antelope 

Valley Line (AVL) Capacity and Service Improvements Program (Proposed Project) which 

involves the construction of three capital improvements which would provide the capacity required 

to allow commuter rail service to increase along the AVL to 30-minute bi-directional headways 

between Los Angeles Union Station (LAUS) and Santa Clarita Valley and up to 60-minute bi-

directional headways to Lancaster Terminal along the AVL rail corridor by the year 2028. A Draft 

Environmental Impact Report (EIR) is being prepared for the following purposes: 

¶ To satisfy the requirements of the California Environmental Quality Act (CEQA) (Public 

Resources Code (PRC) Section 21000, et seq.) and the CEQA Guidelines (California 

Code of Regulations, Title 14, Chapter 3, Section 15000, et seq.). 

¶ To inform public agency decision makers and the public of the significant environmental 

effects of the Proposed Project, as well as possible ways to minimize those significant 

effects, and reasonable alternatives to the Proposed Project that would avoid or minimize 

those significant effects. 

¶ To enable Metro to consider environmental consequences when deciding whether to 

approve the Proposed Project. 

The Antelope Valley Line (AVL) is an existing 76.6-mile rail corridor that runs from Los Angeles 

Union Station (LAUS) in the City of Los Angeles to the Lancaster Terminal in the City of Lancaster 

within the County of Los Angeles. The Proposed Project would construct three capital 

improvements along the existing AVL rail corridor to provide operational flexibility and facilitate 

increased and more reliable commuter rail service along the corridor.  

CEQA requires determining the significance of the environmental effects caused by a project. In 

considering physical changes to the environment, noise and vibration must be examined. This 

Noise and Vibration Technical Report is comprised of the following sections: 

1. Introduction 

2. Project Description 

3. Regulatory Framework 

4. Existing Setting 

5. Significance Thresholds and Methodology 

6. Impact Analysis 

7. References  

8. List of Preparers 

 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Program May 2021 

Page 2 

2. Project Description 

The Proposed Project would construct three capital improvements along the existing AVL rail 

corridor to provide operational flexibility and facilitate increased and more reliable commuter rail 

service along the corridor. The AVL right of way (ROW) is owned by Metro and used by the Southern 

California Regional Rail Authority (SCRRA), which operates Metrolink commuter rail service. The 

AVL is an existing 76.6-mile rail corridor that runs from LAUS in the City of Los Angeles to the 

Lancaster Terminal in the City of Lancaster within the County of Los Angeles. The corridor consists 

of the former Southern Pacific Valley Line and parallels the Interstate 5 (I-5) freeway from Los 

Angeles to Santa Clarita, turns east, then north, to parallel State Route 14 (SR-14) to the City of 

Lancaster.  

The route is Federal Railroad Administration Track Class 4, with a maximum speed of 79 miles 

per hour (mph). The Union Pacific Railroad (UPRR) operates Class 1 freight service along the 

corridor as well. There are up to 30 Metrolink commuter trains per day on the AVL.  

Figure 1 shows the regional context of the Project corridor and the location of the proposed capital 

improvements. 

2.1 PROJECT OBJECTIVES  

The AVL plays a critical role in connecting communities in North Los Angeles County to LAUS 

and the cities in between. Consistent with the State Rail Plan and Metrolinkôs Southern California 

Optimized Rail Expansion (SCORE) program, and in anticipation of substantial population and 

employment growth in the North Los Angeles County region over the next 20 years, Metro seeks 

to improve rail service on the AVL to realize its full potential as a regional mobility enhancement 

and not just a peak-hour commuter service. Accordingly, the AVL Capacity and Service 

Enhancement Improvement Project seeks to:  

¶ Provide regular and more frequent Metrolink services to improve regional connectivity, 

and accessibility through the enabling of 30-minute bi-directional passenger rail service to 

the Santa Clarita Valley, and 60-minute bi-directional service to Lancaster along the AVL 

corridor.  

¶ Improve passenger service reliability and efficiency on the AVL rail corridor. 

¶ Provide necessary infrastructure improvements to enhance operational flexibility and 

reliability along the AVL corridor.  

¶ Support the vision and goals for rail service in the region consistent with the California 

State Rail 2040 Plan and Metrolinkôs SCORE program. 
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Figure 1: Regional Context of the Study Corridor 
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2.2 PROPOSED PROJECT  

The Proposed Project is intended to enable improved service along the AVL by constructing three 

capital improvements at three locations strategically selected along the AVL corridor to provide 

the most operational flexibility possible for the level of investment available. These three capital 

improvements are the Balboa Double Track Extension in the City of Los Angeles, the Canyon 

Siding Extension in the City of Santa Clarita, and the Lancaster Terminal Improvements in the 

City of Lancaster.  

2.2.1 Balboa Double Track Extension  

The Balboa Double Track Extension would extend the existing Sylmar siding approximately 6,300 

feet north from Balboa Boulevard to Sierra Highway. It is anticipated that the existing railroad 

ROW would accommodate most of the Balboa Double Track Extension. In addition to installation 

of the proposed double track extension, the improvement would require realignment of the 

existing Main Track through portions of the site to accommodate the second track and the required 

clearance to existing structures. The proposed double track would be positioned to the east of the 

existing AVL Main Track and would tie-in at the existing Sylmar siding terminus on the south end 

of the site and reconnect with the existing Main Track at the north end just south of the Sierra 

Highway road bridge. Figure 2 presents the location of the proposed improvement and its 

surroundings. 
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Figure 2: Balboa Double Track Extension Vicinity 
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2.2.2 Canyon Siding Extension 

The Canyon Siding Extension would improve the existing Saugus Siding by adding approximately 

8,400 feet of new track between Bouquet Canyon Road and Golden Oak Road. The Canyon 

Siding Extension would not require realignment of the Main Track as there is adequate horizontal 

clearance for both tracks within the existing ROW. The proposed Canyon Siding Extension would 

include a second side-platform at the existing Santa Clarita Metrolink Station. A new crossover 

track south of the Santa Clarita Station would be provided to facilitate turnback of Metrolink trains 

at Santa Clarita Station and improve operational flexibility and reliability. Figure 3 provides the 

location of the proposed Canyon Siding Extension and its surroundings. 

Platform to Platform Pedestrian Undercrossing Design Option 

An option to use a grade separated pedestrian undercrossing at Santa Clarita Station has been 

considered to connect the existing platform to the new second platform. 

Island Platform with Platform to Parking Lot Pedestrian Undercrossing Design Option 

An option to provide a new island platform (with two platform faces) has been considered and 

would include a grade separated pedestrian undercrossing connecting the Santa Clarita Metrolink 

Station parking area to the new island platform. 
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Figure 3: Canyon Siding Extension Vicinity 
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2.2.3 Lancaster Terminal Improvements 

The Lancaster Terminal Improvements would include the expansion of the existing train layover 

facilities by adding one new 1,000-foot-long and two 500-foot-long train storage tracks of 

Lancaster Boulevard with provision for fueling. The train storage track design may require an 

operating easement within the UPRR ROW subject to further design refinements. The proposed 

layover facility would accommodate up to four 5-car trains. Figure 4 provides the location of the 

proposed improvement and its surroundings.  

Island Platform with Pedestrian Undercrossing Design Option 

An option has been developed to provide an island platform with two platform faces at Lancaster 

Station. The island platform would be constructed within the footprint of the existing station 

platform and parking lot at Lancaster Station. A grade separated pedestrian undercrossing to the 

island platform would be constructed in the middle of the new island platform with ramps for 

access to the proposed island platform.  

Island Platform with Pedestrian Overcrossing Design Option 

Similar to the previous option (Island Platform with Pedestrian Undercrossing Design Option), the 

Island Platform with Pedestrian Overcrossing Design Option would have generally the same track 

and station configuration and would use a grade separated pedestrian overcrossing to access the 

island platform. The pedestrian overcrossing would be constructed on the north end of the island 

platform with stairs and an elevator to go up and over the railroad track. Pedestrians would access 

the ground level in the station parking lot near the existing Lancaster Metrolink Station building.   

Island Platform with Pedestrian At-Grade Crossing Design Option 

Similar to the previous two options (Island Platform with Pedestrian Undercrossing Design Option 

and Island Platform with Pedestrian Overcrossing Design Option), the Island Platform with 

Pedestrian At-Grade Design Option would have generally the same track and station 

configuration and would use an at-grade pedestrian crossing to access the island platform. The 

pedestrian at-grade crossings would be constructed on the north and south ends of the island 

platform.  Pedestrians would access the crossing via existing or new sidewalks in the station 

parking lot. 
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Figure 4: Lancaster Terminal Improvements Vicinity Map 
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2.3 OPERATIONAL CHARACTERISTICS  

The Proposed Project is intended to enable the increase in commuter rail service to 30-minute bi-

directional service from LAUS to the Santa Clarita Valley and 60-minute bi-directional services to 

Lancaster. As of 2019, Metrolink operates 30 weekday trains, 12 Saturday trains, and 12 Sunday 

trains with an end-to-end trip time of approximately two hours and 15 minutes. Peak service 

operates roughly every 30-60 minutes with most of the trains making all stops, and one train 

providing express service. Non-peak direction service operates from every 45 minutes to over two 

hours, and does not serve all the northern-most stations (Vincent Grade/Acton, Palmdale and 

Lancaster). Train speeds along the AVL range from approximately 30 to 70 mph depending on 

topography, track geometry, and whether there is a single track or double track configuration.  

2.4 CONSTRUCTION 

The Proposed Project would almost entirely be constructed within existing rail or street ROW. 

Minor acquisitions, easements, or temporary construction easements may be necessary at select 

locations mainly to accommodate construction staging and laydown areas and to accommodate 

the required grading activities associated with the proposed capital improvements. Generally, 

construction activities associated with each Capital Improvement would include site clearing, 

grading and retaining wall installation, utility relocation and installation, and track and systems 

installation and station platform construction.  

Construction equipment anticipated to be used for the Proposed Project include track installation 

equipment, front-end loaders, dump and haul trucks, excavators, medium to large rams for 

braking rock, small/medium scrapers, drills for tiebacks/rock bolts, construction forklifts, crane, 

concrete pump trucks, concrete haul trucks, rail-mounted drill rig (for pier protection wall 

installation) and utility/service vehicles. 

The construction duration of the Proposed Project is expected to last approximately 18 months 

per Capital Improvement. For safety reasons and to limit disruptions to rail service, project specific 

work windows would be required for much of the construction work. Similarly, certain activities 

that could disrupt rail service may require nighttime and weekend construction to minimize 

disruption. The overall project schedule anticipates construction commencing beginning 2024 and 

completion in 2028. 
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3. Regulatory Framework 

California Environmental Quality Act (CEQA 2019) requires evaluation of potential effects of 

proposed government actions on the environment. The act calls for an agency relevant to the 

project to approve the analysis. The Lead Agency for CEQA is the Los Angeles County 

Metropolitan Transportation Authority (Metro). In compliance with CEQA, this noise and vibration 

impact assessment was performed in accordance with regulations and guidance set forth by 

federal, state, and local entities, approved by Metro. 

3.1 FEDERAL REGULATIONS  

Federal Transit Administration (FTA) and Federal Railroad Administration (FRA) of the United 

States Department of Transportation (USDOT) regulations apply methods and limits found in the 

FTA Guidance Manual, Transit Noise and Vibration Impact Assessment Manual, 2018, henceforth 

referred to as FTA Guidance Manual. The FTA/FRA approach is used to discuss noise and 

vibration environmental analysis, consequences, and abatement in this report. CEQA analyses 

apply these methods and limits, described further in Section 5. 

3.2 STATE REGULATIONS  

CEQA provides the following checklist to evaluate potential noise and vibration impacts in 

Appendix G of the State CEQA Guidelines (list updated in 2019): 

a) Would the project result in generation of a substantial temporary or permanent increase 
in ambient noise levels in the vicinity of the project in excess of standards established in 
the local general plan or noise ordinance, or applicable standards of other agencies? 

b) Would the project result in excessive ground-borne vibration or ground-borne noise 
levels? 

c) For a project located within the vicinity of a private airstrip or an airport land use plan, or 
where such a plan has not been adopted, within two miles of a public airport or public 
use airport, would the project expose people residing or working in the project area to 
excessive noise levels? 

The checklist requires each question be answered by checking off one of the following columns: 

Table 1: CEQA Impact Checklist 

Potentially Significant 

Impact 

Less-than-Significant 

Impact with Mitigation 

Incorporated 

Less-than-

Significant Impact No Impact 
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In addition to specific questions on noise and vibration, CEQA also asks: Does the project have 

impacts that are individually limited, but cumulatively considerable? ñCumulatively considerableò 

means that the incremental effects of a project are considerable when viewed in connection with 

the effects of past projects (included in existing conditions), the effects of other current projects, 

and the effects of probable future projects. 

The State of California does not provide significance thresholds (specific limits) for noise and 

vibration from transit projects.  

The use of heavy equipment during construction of the Proposed Project has the potential to 

result in substantial, temporary increases in local noise levels along the AVL rail corridor. CEQA 

qualitatively regulates construction noise at the state level, but recommends using local 

ordinances to specifically define exceedances. At the state level, CEQA qualitatively recommends 

reducing construction vibration but does not provide any specifics or recommendations on limits.  

3.3 REGIONAL R EGULATIONS 

The Los Angeles County Code of Ordinances1 does not regulate noise and vibration from rail 

operations. 

The Los Angeles County Code of Ordinances defines regional limits for construction noise levels 

and allowable hours when construction activities may generate noise. Significance thresholds are 

listed in Table 10 in Section 5.2.3; they include absolute thresholds for residential and commercial 

receivers. Section 12.08 (Noise Control) Part 440(D) (Construction Noise) of the code, however, 

states that ñin case of a conflict between this chapter and any other ordinance regulating 

construction activities, provisions of any specific ordinance regulating construction activities shall 

control.ò   

More specific, city codes define the hours when construction work may occur in all three cities 

where construction will take place, therefore those local work hour definitions are used for this 

analysis. The City of Los Angeles provides specific noise limits for construction work in that city; 

the limits are defined in Section 3.3.1 and integrated into Table 10 in Section 5.2.3. However, the 

noise limits are only qualitatively defined in the City of Santa Clarita and the City of Lancaster 

codes as causing ñloud, unnecessary and unusual noises.ò Because the City of Lancaster and 

City of Santa Clarita noise limits are generic, the numerical noise limits defined in the Los Angeles 

County Code of Ordinances apply to construction noise in those cities. Noise limits vary based on 

receiver type and whether the construction equipment generating the noise is mobile (dozers, 

loaders, etc.) or stationary (generators, pumps, etc.). The list of anticipated construction 

equipment provided for this Proposed Project only includes mobile construction equipment. Thus, 

the mobile noise limits are used in this analysis. 

Section 12.08, Part 560 of the Los Angeles County Code of Ordinances regulates construction 

vibration at the regional level, which states that operating any device that creates vibration which 

 

 
1 Los Angeles County Code of Ordinances, Section 12.08, Noise Control. 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Project May 2021 

 

Page 13 

is above the vibration perception threshold of any individual at or beyond the property boundary 

of the source if on private property, or at 150 feet (46 meters) from the source if on a public 

space or public right-of-way is prohibited. The perception threshold shall be a motion velocity 

of 0.01 in/sec over the range of 1 to 100 Hertz. 

3.4 LOCAL REGULATIONS  

Under CEQA, construction noise limits are defined through regional and local regulations. 

Regional regulations are defined above, and the three cities in which construction will occur are 

listed below, with information on municipal codes and CEQA thresholds. 

In addition to construction, City of Los Angeles CEQA thresholds (see section below) apply to 

operations as well. Other city regulations do not apply to operational noise and vibration. 

3.4.1 City of Los Angeles   

The L.A. CEQA Thresholds Guide provides criteria for meeting CEQA requirements for 

operations. These criteria are applied for the City of Los Angeles, as well as the remainder of the 

AVL rail corridor, as described in Section 5.2 of this Noise and Vibration Technical Report.  

The L.A. CEQA Thresholds Guide also defines the local noise limits and hours for construction 

work in the City of Los Angeles per the City of Los Angeles Municipal Code.2 For construction 

activities taking place between the hours of 9 p.m. and 7 a.m. Monday through Friday, before 8 

a.m. or after 6 p.m. on Saturday, anytime on Sunday, work may be permitted if a written variance 

is approved by the Board of Police Commissioners through its Executive Director. For 

construction activities that lasts more than 10 days in a three month period ï the limit is 5 dBA 

above the ambient noise levels.  This analysis assumes construction activities will all last more 

than 10 days per three month period, so the noise limit for construction in the City of Los Angeles 

is ambient +5 dBA. This applies to daytime construction and is recommended as part of a permit 

for nighttime construction.  No specific noise limits for commercial receivers are included in the 

L.A. CEQA Thresholds Guide. Therefore, the Los Angeles County Code Ordinance for noise limit 

applies to commercial receivers.  

The City of Los Angeles General Plan Noise Element discusses rail systems complying with 

National Environmental Policy Act (NEPA) and CEQA for noise. Vibration is also discussed, and 

it is assumed that NEPA compliance applies. CEQA is covered in the other methods and limits 

stated. 

3.4.1 City of Santa Clarita   

The local municipal code for the City of Santa Clarita3 identifies hours when construction work 

may occur, but does not define numerical noise limits that must be met. The City of Santa Clarita 

defines daytime work hours as ñseven a.m. to seven p.m., Monday through Friday, and eight a.m. 

 

 
2 City of Los Angeles Municipal Code, Chapter 11, Noise Regulation. 
3 City of Santa Clarita Municipal Code, Title 11, Public Peace and Welfare, Chapter 11.44, Noise Limits. 
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to six p.m. on Saturday. Further, no work shall be performed on the following public holidays: New 

Yearôs Day, Independence Day, Thanksgiving, Christmas, Memorial Day and Labor Day.ò Work 

may be allowed outside of these defined hours with a permit from the Department of Community 

Development.  

3.4.1 City of Lancaster  

The local municipal code for the City of Lancaster4 identify hours when construction work may 

occur, but does not define numerical noise limits that must be met. The City of Lancaster prohibits 

construction ñat any time on Sunday or any day between the hours of eight p.m. and seven a.m.ò 

Work may be permitted during the prohibited hours with express written permission of the city 

engineer.  

 

 

 

 

 
4 City of Lancaster Municipal Code, Title 8, Health and Safety, Chapter 8.24, Noise Regulations. 
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4. Existing Setting 

Noise- and vibration-sensitive receivers were identified using the FTA Guidance Manualôs 

definitions of noise- and vibration-sensitive land uses. To identify the sensitive receivers 

potentially impacted by the Proposed Project, the following FTA screening distances were applied 

from the FTA Guidance Manual: 

- Commuter rail mainline: unobstructed view 750 feet, intervening buildings 375 feet; 
- Commuter rail station with horn blowing: unobstructed view 1,600 feet, intervening 

buildings 1,200 feet; 
- Commuter rail station without horn blowing: unobstructed view 250 feet, intervening 

buildings 200 feet; and 
- Commuter railroad crossing with bells and with/without horns: unobstructed view 1,600 

feet, intervening buildings 1,200 feet. 

Existing noise-sensitive receivers in the Study Area include single-family residences, multi-family 

residences, hotels, schools, film/recording studios, theaters, churches, cemeteries, and 

laboratories. A full list of sensitive receivers can be found in Appendix C. Receivers in each 

construction area are identified from the operational noise analysis, and additional receivers were 

added in the City of Santa Clarita and City of Lancaster to reflect the sensitivity of commercial 

properties to construction noise and residences near the train storage track construction areas. 

These new receivers have been marked with a footnote in the construction noise prediction tables, 

and more detailed receiver information is available in Appendix D. Construction noise and 

vibration was assessed at all first-row receivers5 in vicinity of construction, even if the first row is 

beyond screening distances specified in city noise codes. 

The AVL rail corridor was divided into seven sections that defines the Study Area, optimized for 

noise and vibration measurement and assessment, as seen in Table 2. 

Table 2: Noise and Vibration Study Area Sections 

Number Section Associated City/Jurisdiction 

1 LA Union Station to Highway 2 2 Los Angeles 

2 Highway 2 to Highway 134 Los Angeles - Glendale 

3 Highway 134 to I-5 Glendale - Burbank 

4 I-5 to I-210 Burbank - Sylmar 

5 SW mountains: I-210 to Capra Rd Sylmar - Santa Clarita 

6 NE mountains: Capra Rd to Pearblossom Highway Santa Clarita - Palmdale 

7 Pearblossom Highway to Lancaster Station Palmdale - Lancaster 

 

 
5 First-row receivers are the row of buildings closest to the tracks, without intervening structures. 
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Sensitive receiver identification is based on operations direction, the seven sections of the Study 

Area, and numerical ID (numbered south to north). An example is southbound, Study Area 

Section 5, receiver number 68: SB-5-068.  

Existing noise in the Study Area was established by noise measurements, and supplemented with 

predictions to account for non-pandemic operations ï See Section 5 of this Noise and Vibration 

Technical Report. The purpose of the noise measurements was to document the existing noise 

environment and to develop baseline data for assessing the potential noise impacts resulting from 

the Proposed Project. To help with understanding noise level discussions, Table 3 shows noise 

metrics applied to this Proposed Project. Further information on these metrics can be found in 

Appendix A. 

Table 3: Noise Metrics Applied to Proposed Project 

Metric Description 

dBA Decibel, unit of sound, A-weighted to account for human sensitivity 

Leq(h) Loudest 1-hour average sound level 

Ldn 24-hour average sound level with 10 dBA penalty applied to nighttime hours (10 pm ï 7 am) 

CNEL 
24-hour average sound level with 10 dBA penalty applied to nighttime hours (10 pm ï 7 am) 
and 5 dBA penalty applied to evening hours (7 ï 10 pm) 

 
Existing noise data included in this analysis of the Proposed Project included data collected as 

part of this Proposed project and from three additional proposed projects or studies. All data 

were collected within the AVL Study Area. The data sets applied included the four proposed 

projects or studies listed below (refer to Appendix B for details): 

- Antelope Valley Line (AVL) ï data collected as part of this study 

- California High Speed Rail (HSR) 

- Metrolink Central Maintenance Facility (CMF) 

- LA Metro Link Union Station (Link US). 

AVL measurements consisted of 28 long-term measurements (24-hour duration, identified with 

the prefix ñLTò) and 47 short-term measurements (1-hour duration, identified with the prefix ñSTò). 

Maps and photographs showing the measurement locations, as well as location descriptions and 

associated sound levels, are shown in Appendix B. The measurements were conducted at 

representative locations, allowing establishment of existing noise at all sensitive receivers. At 

short-term measurement locations, nearby long-term data were applied to establish 24-hour noise 

levels. Also, in some cases, adjustments were made to establish the existing noise at locations 

not specifically measured. This required adjusting for distance from major noise sources (train or 

highway) and adjusting for differences in shielding during sound propagation (e.g., building rows) 

based on equations in the FTA Guidance Manual. As an example, data collected at a location 

with direct line-of-sight to the tracks can be adjusted to a second-row receiver (one row of homes 

between these receivers and the tracks) by accounting for the difference in distances to the tracks 

[-10*log(distance from second-row receiver to tracks / distance from measurement location to 
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tracks) dBA] and by accounting for the sound shielding provided by the intervening row of homes 

(-5 dBA, assuming the percentage of gap between homes is less than 35%). 

During the noise analysis phase of the Proposed Project, existing noise levels were refined to 

establish more accurate levels at specific locations if the predicted future noise levels were close 

to moderate noise impact thresholds (see Section 5). For example, where privacy walls were 

previously not accounted for, they were added in to get a refined existing noise level.  

Note that the FTA Guidance Manualôs procedure for a general vibration assessment, as applied 

in this assessment, does not include measurements of existing vibration conditions. A detailed 

analysis may include existing vibration measurements, but only in certain cases when potential 

vibration impacts are predicted.  

A description of the noise environment in the seven sections of the Study Area is provided in 

Table 4. The existing noise associated with each receiver is listed in Appendix C. In general, 

existing train operations and highway and local road traffic contribute most to the existing noise, 

with highway/road traffic representing a more continuous or more frequent noise source. Local 

truck traffic and train horns sounded at crossings represent the loudest noise sources, with freight 

train noise exceeding that from passenger rail. The measured day-night sound level (Ldn, 24-hour 

average with nighttime penalty, see Appendix A for more details) is generally about 70 dBA or 

higher very close to roads and railroad tracks, between 60 and 70 dBA farther away from these 

sources, and 50 to 60 dBA deep into the neighborhoods. Noise levels in parts of the mountainous 

region of the Study Area, particularly Section 5, experience quieter environments in between 

noise events compared to other areas. However, roadway and rail traffic contribute enough noise 

over a 24-hour period to follow the same general trends for Ldn as in other sections of the 

alignment. 

Table 4: General Noise Environment by Study Area Section 

Section 

Number 

Associated City/ 

Jurisdiction Noise Environment 

1 Los Angeles 

Train operations (Metrolink AVL and Ventura Line, Amtrak, 

freight), including horns and bells at crossings; train 

maintenance yard operations (just N of I-5); freeway and local 

road traffic; occasional aircraft flyovers 

2 Los Angeles - Glendale 

Train operations (Metrolink AVL and Ventura Line, Amtrak, 

freight), including horns and bells at crossings; freeway and 

local road traffic; occasional aircraft flyovers; local industry 

3 Glendale - Burbank 

Train operations (Metrolink AVL and Ventura Line, Amtrak, 

freight), including horns (except in quiet zone at Flower, 

Grandview, and Sonora crossings) and bells at crossings; 

freeway and local road traffic; aircraft to/from Burbank Airport 

4 Burbank - Sylmar 

Train operations (Metrolink AVL, freight), including horns and 

bells at crossings; freeway and local road traffic; occasional 

aircraft flyovers 
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Section 

Number 

Associated City/ 

Jurisdiction Noise Environment 

5 Sylmar - Santa Clarita 

Train operations (Metrolink AVL, freight), including horns and 

bells at crossings; freeway and local road traffic; occasional 

aircraft flyovers 

6 Santa Clarita - Palmdale 

Train operations (Metrolink AVL, freight), including horns and 

bells at crossings; freeway and local road traffic; occasional 

aircraft flyovers 

7 Palmdale - Lancaster 

Train operations (Metrolink AVL, freight), including horns and 

bells at crossings; freeway and local road traffic; occasional 

aircraft flyovers 
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5. Significance Thresholds and 
Methodology 

This section first lists the potential noise and vibration concerns for the Proposed Project, then 

discusses the significance thresholds/criteria applied to determine if there are potential noise or 

vibration impacts, and finally describes the methodology applied to the predictions and impact 

assessments. Both the criteria and methodology sections are separated by phase of the Proposed 

Project: operational or construction. 

5.1 POTENTIAL NOISE AND VIBRATION CONCERNS 

5.1.1 Potential Noise Concerns 

The following list summarizes the major noise sources associated with the Proposed Project:   

Rail Operations: This is the normal noise from the operation of rail vehicles and includes noise 

from steel wheels rolling on steel rails (wheel/rail noise) and from propulsion motors, air 

conditioning and other auxiliary equipment on the rail vehicles. Noise from Metrolink, Amtrak, and 

freight trains are included in the analysis. A key assumption in the noise predictions is that optimal 

wheel and rail profiles would be maintained through periodic truing of the wheels and rail grinding 

to prevent wheel/rail noise from increasing in the future. 

Audible Warnings: Audible warnings are required by the California Public Utilities Commission 

(CPUC) at all gate-protected at-grade crossings. The required audible warnings are ringing bells 

that are located on the masts of the crossing gates and sounding of horns located on the lead 

vehicle of the trains. Horn noise from both gate-protected and not gate-protected crossings from 

Metrolink, Amtrak and freight trains are included in the analysis.  

Special Trackwork: Turnouts and crossovers, where two rails cross, are the primary type of 

special trackwork on an alignment. This type of special trackwork is sometimes referred to as a 

frog. Standard frogs have gaps, and the train wheels must ñjumpò across the gap. The wheels 

striking the ends of the gap increase noise levels. A standard frog can cause noise levels to 

increase by approximately 5 decibels (dB) at a distance of 50 feet (FTA Guidance Manual). Low-

impact frogs are available that smooth the transition through the gap in the rail and can be used 

as a mitigation measure where the noise from special trackwork results in a predicted impact. 

Examples of low-impact frogs include flange-bearing frogs, monoblock frogs, spring-rail frogs and 

moveable point frogs.  

Wheel Squeal: Wheel squeal is generated when steel-wheel transit vehicles traverse tight radius 

curves. It is very difficult to predict when and where wheel squeal will occur. A general guideline 

is that there is the potential for wheel squeal at any curve with a radius that is less than 

approximately 1,000 feet. Although typically applied to light rail analyses, a project with commuter 

rail with tight curves, such as in mountainous regions, should consider wheel squeal. Common 
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approaches to controlling wheel squeal include (1) applying a friction modifier to the railhead 

and/or the wheel tread, (2) applying lubricant to the gauge face of the rail or the wheel flange and 

(3) optimizing the wheel and rail profiles. Using resilient wheels and maintaining the tracks would 

help control wheel squeal; also, periodically truing wheels would maintain an optimum profile and 

can help minimize wheel squeal. Based on observations as part of this Proposed Project, the 

Metrolink trains did not produces perceptible wheel squeal on curved track, even with track radii 

being less than 1000 feet; the only perceived wheel squeal was from freight train operations, 

which is captured in the existing noise. 

Construction: All the sources discussed above are associated with the operation of the Proposed 

Project. The use of heavy equipment during project construction has the potential to result in 

substantial but temporary increases in local noise levels along the corridor.  

5.1.2 Potential Vibration Concerns 

The following list summarizes the significant vibration sources associated with rail operations and 

construction: 

Rail Operations: Rail operations create groundborne vibration that can be intrusive to occupants 

of buildings close to the tracks. Noise impact criteria for vibration are based on annoyance, and 

the predicted levels of rail vibration at all receivers are well below the thresholds used to protect 

sensitive and fragile historic structures from damage. The potential for vibration from rail 

operations to be annoying to occupants of historic structures is based on the appropriate vibration 

impact criteria for the current use of the building. A key assumption in the vibration predictions is 

that the optimal wheel and rail profiles would be maintained through periodic truing of the wheels 

and rail grinding. 

Special Trackwork: Turnouts and crossovers, where two rails cross, are the primary type of 

special trackwork on the alignment. This type of special trackwork is sometimes referred to as a 

frog. Standard frogs have gaps, and the train wheels must ñjumpò across the gap. The wheels 

striking the ends of the gap increase vibration levels as well as noise levels. The groundborne 

vibration levels near special trackwork increase up to approximately 10 VdB because of wheel 

impacts at the gaps in the rails. Similar to noise, low-impact frogs can be used as a mitigation 

measure where the vibration from special trackwork results in a predicted vibration impact.  

Construction: Construction operations can generate perceptible vibration levels. It is also 

possible to generate levels that risk damage to susceptible buildings if they are close to the 

construction activities.  

5.2 SIGNIFICANCE THRESHOLDS  

The lead agency (Metro) defines the significance thresholds. For this Proposed Project, the 

thresholds are defined as follows:  

Train operational noise is evaluated using Federal Transit Administration (FTA)/Federal Railroad 

Administration (FRA) criteria defined in the FTA Guidance Manual (Transit Noise and Vibration 
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Assessment Manual, 2018) and Los Angeles (L.A.) CEQA Thresholds Guide (2006) criteria. The 

definition of a significant impact is defined by these criteria, specifically by applying the FTA/FRA 

severe impact limit and L.A. CEQA Thresholds Guide significance thresholds as described in 

subsequent sections. The L.A. CEQA thresholds are not applied to all projects, since the FTA 

noise limits are generally more stringent in typical project environments. For the Proposed Project, 

the L.A. CEQA thresholds are applied along the entire AVL corridor to help evaluate noise impacts 

for areas with generally lower levels of existing noise. Significant vibration impacts are also 

evaluated applying FTA criteria. FTA and L.A. CEQA limits are defined further in this section. Per 

CEQA, construction noise and vibration limits are defined through local and county codes. 

For more information about noise and vibration, including metrics and terminology, please refer 

to Appendix A.  

5.2.1 Operational Noise Criteria 

The CEQA analysis applies two sets of thresholds per FTA and L.A. CEQA, as defined below.  

FTA criteria 

The FTA noise impact criteria apply Leq(h) and Ldn and are based on the best available research 

on community response to noise. This research shows that characterizing the overall noise 

environment using measures of noise exposure provides the best correlation with human 

annoyance. Noise exposure characterizes noise levels over a period of time.  

FTA provides different thresholds for different land uses. Table 5 lists the three FTA land-use 

categories and the applicable noise metric for each category. For Category 2 land uses 

(residential areas where people sleep), noise exposure is characterized using Ldn., a 24-hour 

average. In calculating Ldn, noise generated during nighttime hours is more heavily weighted than 

daytime noise to reflect residentsô greater sensitivity to noise during those hours. For Category 1 

and Category 3 land uses (areas with primarily daytime use), noise exposure is characterized 

using the peak hour Leq, which is a time-averaged sound level over the noisiest hour of transit-

related activity. Appendix A provides more information on the Ldn and Leq noise descriptors. 

Table 5: FTA Land Use Categories and Noise Metrics 

Land Use 
Category 

Land Use 
Type 

Noise Metric 
(dBA) Description of Land Use Category 

1 
High 

Sensitivity 
Outdoor 
Leq(h)a 

Land where quiet is an essential element of its intended 
purpose. Example land uses include preserved land for 
serenity and quiet, outdoor amphitheaters and concert 
pavilions, and national historic landmarks with 
considerable outdoor use. Recording studios and 
concert halls are also included in this category. 

2 Residential Outdoor Ldn
b 

This category is applicable to all residential land use and 
buildings where people normally sleep, such as hotels 
and hospitals. 
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Land Use 
Category 

Land Use 
Type 

Noise Metric 
(dBA) Description of Land Use Category 

3 Institutional 
Outdoor 
Leq(h)a 

This category is applicable to institutional land uses with 
primarily daytime and evening use. Example land uses 
include schools, libraries, theaters, and churches, where 
it is important to avoid interference with such activities 
as speech, meditation, and concentration on reading 
material. Places for meditation or study associated with 
cemeteries, monuments, museums, campgrounds, and 
recreational facilities can also be considered to be in this 
category.  

SOURCE: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018   
a Leq for the loudest hour of project-related activity during hours of noise sensitivity. 
b Ldn is a measure that counts for full 24 hours of noise, with penalties for noise at night, which is defined as 10 p.m. 
to 7 a.m. 

 

The FTA noise impact threshold is a sliding scale based on existing noise exposure and land use 

of sensitive receivers. The basic concept of the FTA noise impact criteria is that more project 

noise is allowed in areas where existing noise is higher. However, in areas where existing noise 

exposure is higher, the allowable increase above the existing noise exposure decreases.  

FTA defines two levels of noise impact: Moderate Impact and Severe Impact. Severe noise 

impacts are usually considered significant within the context of CEQA. Severe noise impacts 

require the evaluation of alternative locations/alignments or other mitigation measures to avoid 

severe impacts altogether. Mitigation measures must be considered and incorporated into the 

project to avoid Severe Impacts unless there are truly extenuating circumstances that prevent it. 

Moderate noise impacts are not necessarily significant within the context of CEQA, but also 

require consideration. For this project, Moderate Impacts are not considered to be significant due 

to the nature of the project and the existing environment.  

The FTA noise impact criteria for Category 1 and 2 receivers are shown graphically in Figure 5, 

presented as an increase in cumulative noise level between the existing and post project construction 

conditions (Category 3 curves are a few decibels higher than those shown in Figure 5). Note that 

evaluating noise-level increases at sensitive receivers, rather than existing and project sound level 

comparisons, is appropriate for projects where changes are proposed to an existing transit system, 

and trains are already in operation. The FTA impact criteria are defined by two curves. Below the 

lower curve in Figure 5, a proposed project is considered to have no potential noise impact, 

because the introduction of the project is not predicted to result in a significant increase in the 

number of people highly annoyed by the new noise. Noise increases above the upper curve are 

considered to cause Severe Impact, which correlates to a significant percentage of people highly 

annoyed by the new noise. Between the two curves, the proposed project is considered to have 

Moderate Impact.  

To help explain the concept of a sliding scale for noise impact, assume that the existing noise has 

been measured at 60 dBA Ldn. This is the total noise from all existing noise sources over a 24-

hour period: current train operations, traffic, aircraft, lawnmowers, children playing, birds chirping, 

etc. Starting at 60 dBA on the horizontal axis, follow the vertical line up to where it intersects the 
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moderate and severe impact curves. Then refer to the left axis to see the noise increase 

thresholds for Category 2 receivers (residential). An existing noise of 60 dBA Ldn defines an 

allowable increase of 2 dBA Ldn before a Moderate Impact may occur and 5 dBA Ldn before a 

Severe Impact may occur. A CEQA analysis would consider an increase greater than 5 dBA 

(severe) to be significant.   

 

Figure 5: FTA Impact Criteria for Noise Based on Cumulative Level Increase (Federal 
Transit Administration, Transit Noise and Vibration Assessment Manual, 2018) 

 

L.A. CEQA criteria 

L.A. CEQA guidance thresholds are shown in Table 6 per land use type. For the L.A. CEQA 

thresholds, a project would normally have a significant impact with regard to exterior noise levels 

resulting from rail operations if a project causes noise at a sensitive receptor to increase by 3 dBA 

in CNEL, to or within the ñnormally unacceptableò or ñclearly unacceptableò category, or any 5 

dBA or greater noise increase. Essentially, this means that for existing noise 70 dBA and greater, 

a 3 dBA increase is considered to be an impact, and below 70 dBA, a 5 dBA increase is 

considered to be an impact. 
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Table 6: L.A. CEQA Significance Thresholds 

Land Use 

Significance Thresholds (CNEL, dBA) 

Normally 

Acceptable 

Conditionally 

Acceptable 

Normally 

Unacceptable 

Clearly 

Unacceptable 

Single family, duplex, 

mobile homes 
50 - 60 55 - 70 70 - 75 above 70 

Multi-family homes 50 - 65 60 - 70 70 - 75 above 70 

Schools, libraries, churches, 

hospitals, nursing homes 
50 - 70 60 - 70 70 - 80 above 80 

Playgrounds, neighborhood 

parks 
50 - 70 -- 67 - 75 above 72 

SOURCE: L.A. CEQA Thresholds Guide, 2006 

5.2.2 Operational Vibration Criteria 

The potential adverse effects of rail transit groundborne vibration include perceptible building 

vibration, rattle noises, reradiated noise (groundborne noise) and cosmetic or structural damage 

to buildings. The vibration caused by modern rapid transit rail operations is well below what is 

considered necessary to damage buildings; for this Proposed Project, the operational levels are 

well below the potential damage limits for even the most fragile type of building, which includes 

historic structures. Therefore, the criteria for building vibration caused by transit operations are 

only concerned with potential annoyance of building occupants. Damage limits are only discussed 

in terms of construction-related vibration in Section 5.2.4. 

Operational vibration impact for sensitive receivers was assessed using the Existing Vibration 

Criteria Flow Chart in Figure 6-1 of the FTA Guidance Manual, shown in Figure 6 of this Noise 

and Vibration Technical Report. This flow chart is applied to projects where there is an existing 

vibration source in the study area, such as an existing rail corridor. The vibration criteria applied 

are: 1) first determine if project vibration will be 5 dB above existing vibration; and 2) based on 

the corridor usage, determine if the existing vibration exceeds FTA criteria, and if so, determine if 

the project vibration will be at least 3 dB above existing. Impact criteria are further defined in this 

Section 5.2.2, and the assessment method is further described in Section 5.3.2. 
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Figure 6: Existing Vibration Criteria Flow Chart (Federal Transit Administration, Transit 
Noise and Vibration Assessment Manual, 2018) 

 

The FTA vibration impact criteria are based on the maximum indoor vibration level as a train 

passes. There are no impact criteria for outdoor spaces such as parks because outdoor 

groundborne vibration does not provoke the same adverse human reaction as indoor vibration. 

The FTA Guidance Manual provides two sets of criteria: one based on the overall vibration velocity 

level for use in General Vibration Impact Assessments, and one based on the maximum vibration 

level in any 1/3-octave band (the band maximum level) for use with a Detailed Vibration 

Assessment. This study uses the General Vibration Assessment methodology. The intent of a 

General Vibration Assessment is to provide a relatively simple method of developing overall levels 

of groundborne vibration and noise that can be compared to acceptability criteria. The vibration 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Project May 2021 

 

Page 26 

criteria are shown in Table 7 and Table 8. The Category 1 criteria are applied to buildings where 

vibration would interfere with interior operations. The Category 2 criteria are applied to residential 

land uses (homes, hotels, etc.), where there is nighttime use; this category is similar to the 

Category 2 land use defined for noise. The Category 3 criteria are applied to institutional land 

uses (schools, libraries, churches, etc.), where use is primarily during the daytime; this category 

is similar to the Category 3 land use defined for noise analysis. 

Table 7: FTA Groundborne Vibration Impact Criteria 
for General Assessment 

Land Use 

Groundborne Vibration Impact Levels (VdB) 

Frequency events  
(> 70/day) 

Occasional events 
(30-70/day) 

Infrequent events  
(< 30/day) 

Highly sensitive (Category 1) ï 
interferes with interior operations 65 VdB 65 VdB 65 VdB 

Residential (Category 2) 72 VdB 75 VdB 80 VdB 

Institutional (Category 3) 75 VdB 78 VdB 83 VdB 

SOURCE: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018. 

 

Table 8: FTA Groundborne Noise Impact Criteria 
for General Assessment 

Land Use 

Frequency events  
(> 70/day) 

Frequency events  
(> 70/day) 

Occasional events 
(30-70/day) 

Infrequent events  
(< 30/day) 

Highly sensitive (Category 1) ï 
interferes with interior operations N/A N/A N/A 

Residential (Category 2) 35 dBA 38 dBA 43 dBA 

Institutional (Category 3) 40 dBA 43 dBA 48 dBA 

Source: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018. 

 
Some buildings, such as concert halls, recording studios and theaters, can be very sensitive to 

vibration. Given the sensitivity of these buildings, they usually warrant special attention during the 

environmental evaluation of a transit project. Table 9 gives the FTA criteria for acceptable levels 

of groundborne vibration and groundborne noise for various categories of special buildings. These 

criteria are for limits on the overall vibration or noise levels, not the 1/3-octave band spectra.  

Note that historic structures that do not fall into the FTA land use categories are not included in 

the assessment for vibration impact from transit rail operations. The vibration impact thresholds 

are based on annoyance, and the primary concern for historic structures is the risk of damage. 

The recommended limit in the FTA Guidance Manual for buildings extremely susceptible to 

damage is 90 VdB, which is 18 decibels higher than the limit for Category 2 (residential) land 

uses. Vibration from transit rail operations will be well below the limit for buildings extremely 

susceptible to damage. 
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Table 9: Groundborne Noise and Vibration Impact Criteria 
for Special Buildings 

Type of Building or 
Room 

Groundborne  
Vibration Impact Levels  

(VdB re 1 micro-inch/second) 

Groundborne  
Noise Impact Levels 

(dBA re 20 micro Pascals) 

Frequent events 

Occasional or 
infrequent 

events Frequent events 
Occasional or 

infrequent events 

Concert halls 65 65 25 25 

TV studios 65 65 25 25 

Recording studios 65 65 25 25 

Auditoriums 72 80 30 38 

Theaters 72 80 35 43 

SOURCE: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018. 

 

Groundborne noise criteria are also listed in Table 8 and Table 9. Groundborne noise is caused 

by the vibration of room surfaces radiating sound waves. When audible groundborne noise 

occurs, it sounds like a low-frequency rumble. When the tracks are above ground, the 

groundborne noise is usually masked by the normal airborne noise radiated from the rails and it 

is not necessary to assess impact from groundborne noise. However, for buildings that have no 

windows facing the rail, or have interior spaces where airborne noise does not penetrate, 

groundborne noise may be a factor.  

5.2.3 Construction Noise Criteria 

Appropriate limits for construction noise and are determined through a review of applicable 

regulations. Noise limits for construction during the Proposed Project are shown in Table 10. The 

limits are those imposed by the L.A. CEQA Thresholds Guide for the City of Los Angeles and by 

the L.A. County Code for the City of Santa Clarita and The City of Lancaster. Outside the daytime 

hours listed for each city, a variance is required for construction and demolition activities; the 

construction contractor will work with permitting officials to establish noise limits and shall 

recommend the nighttime limits in Table 10. 
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Table 10: Construction Noise Limits for the AVL Project 

Land Use 
Noise Limit ï Daytime 1 

Leq (dBA) 

Noise Limit ï Nighttime 

Leq (dBA) 

Any Residential ï City of Los Angeles Ambient +5 dBA Ambient +5 dBA 2 

Single-Family Residential ï Santa Clarita 
and Lancaster 

75 2 60 2,3 

Multi-Family Residential ï Santa Clarita and 
Lancaster 

80 2 64 2,3 

Commercial 85 2 n/a 4 

SOURCE: L.A. County Code, City of Los Angeles CEQA Thresholds Guide, City of Santa Clarita Code, 
City of Lancaster Code 
1 Daytime is defined as follows: 

Los Angeles: 7 am ï 9 pm (Mon-Fri), 8 am ï 6 pm (Sat) 
Santa Clarita: 7 am ï 7 pm (Mon ï Fri), 8 am ï 6 pm (Sat) 
Lancaster: 7 am ï 8 pm (Mon ï Sat) 

2 L.A. County Code Limit 
3 Recommended limit if written permission is allowed for work outside of the ñDaytimeò defined hours 
4 Commercial properties are not typically sensitive at night 

 

5.2.4 Construction Vibration Criteria 

Appropriate limits for construction vibration are determined through a review of applicable 

regulations, and the limits applied to this project are described below. Of primary concern 

regarding construction vibration is potential damage to structures. The thresholds for potential 

damage are much higher than the thresholds for evaluating potential annoyance construction 

vibration. 

Section 12.08, Part 560 of the Los Angeles County Code of Ordinances6 regulates construction 

vibration, which states that operating equipment where the peak particle velocity (PPV) measured 

at 150 feet exceeds of 0.01 in/sec is prohibited when working in public right-of-way. 

The FTA Guidance Manual provides construction vibration limits for various building categories, 

as shown in Table 11. The table also includes the annoyance criteria for residential structures (72 

VdB). The PPV and root mean square (RMS) amplitude are two separate metrics used to quantify 

a vibration signal. Lv vibration levels are a decibel representation of the RMS velocity levels, using 

a reference of 1 micro-inch/second (µin/sec.). More information regarding vibration descriptors is 

available in Appendix A. Predictions and analysis for the Proposed Project will use PPV. 

 

 
6 Los Angeles County Code of Ordinances, Section 12.08, Noise Control. 
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Table 11: FTA Construction Vibration Criteria 

Limit Category 

Peak Particle  
Velocity 

(inches/second) 
Approximate 

Lv (VdB) 

I. Reinforced-concrete, steel or timber (no plaster) 0.5 102 

II. Engineered concrete and masonry (no plaster) 0.3 98 

III. Non-engineered timber and masonry buildings 0.2 94 

IV. Buildings extremely susceptible to vibration damage 0.12 90 

Annoyance at institutional structures 0.022 75 

Annoyance at residential structures  0.016 72 

SOURCE: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018. 

5.3 METHODOLOGY 

5.3.1 Operational Noise Assessment 

The noise assessment methodology follows the Detailed Noise Assessment guidelines outlined 

in the FTA Guidance Manual. The detailed assessment for noise includes the following steps: 

1. Identify sensitive receivers. Noise-sensitive land uses along the AVL rail corridor are 

identified using aerial photography, GIS data, and field visits. For this assessment, the 

sensitive receiver buildings are divided by study area and operational direction, and 

distances to the noise sources are extracted. The land uses that qualify as noise-sensitive 

are defined in the FTA Guidance Manual and include spaces where quiet is an important 

element of their intended uses, for example, residential land uses where people sleep 

such as houses or hotels, and institutional land uses such as schools or churches. 

Appendix C details the receiver locations used in the assessment and Section 4, Table 2 

provides a review of the study areas. 

2. Determine existing conditions. Existing noise levels were measured throughout the 

Study Area. FTA noise impact thresholds are a function of the measured existing noise 

levels. Please refer to Section 4. 

3. Apply prediction models. The noise prediction models in the FTA Guidance Manual use 

standard formulas to characterize noise from rail vehicles. Each potential noise element 

is included in the model.  

4. Evaluate receivers for predicted impact. The prediction models are used to estimate 

future noise for each sensitive receiver. Predictions for each receiver are compared to the 

applicable FTA impact thresholds to identify potential noise impacts. Please refer to 

Section 6. 

5. Evaluate mitigation options. Mitigation options are evaluated for all sensitive receivers 

where the predicted noise levels exceed the applicable threshold. Please refer to 

Section 6. 
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The Proposed Project will increase noise for all noise-sensitive receptors along the AVL rail 

corridor as a result of increased rail operations. For the purposes of the noise assessment 

methodology, the additional noise from increased rail operations is combined with the existing 

noise generated from the AVL rail corridor to determine future noise levels. The future noise levels 

are used to determine the expected increase in noise due to the Proposed Project, and those 

levels are compared to allowable increases as defined by FTA and L.A. CEQA. Existing noise 

sources are location-dependent; they include Metrolink operations (both the AVL and Ventura 

Line), Amtrak operations, freight operations, roadway vehicle traffic, aircraft flyovers, and local 

noise (e.g., warehouse noise, air conditioning noise, etc.). Due to the COVID-19 pandemic, AVL 

passenger rail services are less frequent than normal (prior to the COVID-19 pandemic). Thus, 

existing noise due to AVL rail operations is adjusted using the train noise prediction methods 

described below to establish typical existing noise.  

Prediction methods for the various Metrolink train noise sources are detailed below, including train 

operations and audible warnings. No other noise sources were applied to the predictions. 

Although storage tracks are part of the Proposed Project and the trains will also need to be 

maintained at a facility, information regarding the volumes of trains and where they will be 

stored/maintained is not yet available. If needed, the noise from related activities could be 

assessed at a later phase in the Proposed Project. 

Noise from Train Operations 

The noise prediction model follows the noise impact assessment methodology for detailed noise 

predictions presented in the FTA Guidance Manual and incorporates assumptions on operating 

conditions specific to the Proposed Project, including speeds, vehicle type, and train frequencies. 

The reference levels used for Metrolink commuter trains for this analysis are taken from FTA 

guidance. The reference levels and other assumptions are: 

¶ Sound Exposure Level (SEL) of a one-car train operating at 50 mph on ballast and tie 

track at a distance of 50 feet: 82 dBA. (The approximate Lmax is 80 dBA.) 

¶ Sound Exposure Level (SEL) of one locomotive operating at 50 mph on ballast and tie 

track at a distance of 50 feet: 92 dBA (assumes diesel locomotive). (The approximate Lmax 

is 88 dBA.) 

¶ Train speed: varies by section of track from 20 to 79 mph depending on track section 

(associated speed shown for each receiver in Appendix C). As a conservative assumption 

for this Proposed Project assessment, no speed adjustment is applied in the prediction 

model to account for slower speeds in the vicinity of stations. 

¶ Train length: 1 locomotive and 5 cars for all trains.  

¶ Noise amplification from crossover frogs: +5 dB at a distance of 50 feet (adjusted by 

distance). 

¶ Noise amplification from wheel squeal: none applied ï wheel squeal was not observed for 

Metrolink trains on any of the AVL sections. 

¶ Note that it is assumed that the rails and wheels would be maintained in a state of good 

repair such that noise from rail corrugations and wheels flats would be minimized, and 

additional noise for these elements is not included in the predictions.  
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¶ Number of trains per day. 

The reference values were used with formulas included in the FTA Guidance Manual to predict 

the future noise levels at each sensitive receiver. The FTA use a descriptor known as the Sound 

Exposure Level (SEL), which normalizes the sound of an event to a 1-second duration. The 

principal formulas are: 

Calculation of Ldn and hourly Leq from SEL: 

ὒ ὛὉὒ ρπÌÏÇὔ ὔ ρπ ρπÌÏÇὈὭίὸὈὭίὸ τωȢτ 

ὒ Ὤέόὶ ὛὉὒ ρπÌÏÇὔ ρπÌÏÇὈὭίὸὈὭίὸ συȢφ 

              where: 
                       SELref = SEL reference levels, adjusted for speed applying the following: 

       for railcar: 
   speed Ó 25 mph, +20 log (speed/50 mph) 
   speed < 25 mph, +2 x log (speed/50 mph); corrections are  
   first made to 25 mph, then from 25 down to actual speed  
   using this adjustment 
  for locomotive: 

   -10 log (speed/50 mph) (assumes passenger diesel loco) 
NTrainDAY  =  Number of trains during daytime hours (7 a.m. to 10 p.m.) 
NTrainNIGHT  =  Number of trains during nighttime hours (10 p.m. to 7 a.m.) 
NTrainHOUR  =  Number of trains during 1 hour 
Dist =  Distance from train tracks to the sensitive receiver (distance from  
  LA County database to nearest building façade, or parcel where distance  
  to building façade was not available in database) 
Distref =  Reference distance (50 feet) 

 

Also included in the noise prediction calculations are adjustments for ground type (for this 

Proposed Project, hard ground is assumed) and shielding due to buildings (for receivers beyond 

the first row) as described in the FTA Guidance Manual. 

Existing operations (normal for non-pandemic time) and proposed operations for Metrolink 

commuter trains are shown in Table 12. These operations are applied to future noise predictions 

(when the Proposed Project would be operational). 

Table 13 shows the adjustment in operations from the schedule during the COVID-19 pandemic 

to normal existing operations. These operations are applied to the measured existing noise to 

estimate the existing noise as it would be during a non-pandemic time. Note that the adjusted 

existing noise is used in the noise analysis to establish the noise criteria. 
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Table 12: Normal Existing Operations and Proposed Operations 

Hours 

Number of trains (both directions combined; existing/future) 

Union Station to Santa 
Clarita (Via Princessa) 

Santa Clarita to 
Palmdale Palmdale to Lancaster 

7 a.m. ï 7 p.m. 24/47 10/24 9/22 

7 p.m. ï 10 p.m. 3/5 4/7 3/5 

10 p.m. ï 7 a.m. 3/8 6/9 6/9 

Total 30/60 20/40 18/36 

 

Table 13: Adjustments from Pandemic Operations to Normal Existing Operations 

Hours 

Number of trains (both directions combined) 

Union Station to Santa 
Clarita (Via Princessa) 

Santa Clarita to 
Palmdale Palmdale to Lancaster 

7 a.m. ï 7 p.m. +14 0 -1 

7 p.m. ï 10 p.m. +1 +1 0 

10 p.m. ï 7 a.m. -1 +3 +3 

Total +14 +4 +2 

 

Noise from Audible Warnings 

For this Proposed Project, audible warnings for the trains include horns mounted on the vehicle 

and the crossing bells at road crossings.  

The governing body for freight audible warning practices is the FRA. The FRA regulations for 

sounding the locomotive horn are: 

¶ Engineers must sound train horns for a minimum of 15 seconds before a grade crossing, 

or if the train is traveling faster than 45 mph, when the train is within 1/4 mile of the 

crossing. 

¶ Train horns must be sounded in the standardized pattern of 2 long, 1 short, and 1 long. 

The horn must continue to sound until the lead locomotive or train car occupies the grade 

crossing. 

¶ The minimum train horn volume is 96 dBA (Lmax) at a distance of 100 feet from the train. 

The maximum volume is 110 dBA (Lmax) at a distance of 100 feet from the train. 

Metrolink train horn noise was measured in the AVL rail corridor at position LT-extra horn (See 

Section 4 and Appendix B). Measurements conducted over a 24-hour period showed that the 

series of four horn soundings for Metrolink train horns corresponded to an SEL value of 

approximately 98 dBA during daytime hours and 96 dBA during nighttime hours, at a distance of 

100 feet (note that the maximum level, Lmax, at 100 feet was about 96 dBA, the minimum volume 

per regulations). 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Project May 2021 

 

Page 33 

The measured Metrolink horn noise was approximately 10 dB lower than the freight horn noise. 

The freight train horns can dominate the Ldn noise level in a neighborhood, significantly increasing 

the 24-hour noise level in areas adjacent to an at-grade crossing where the horn is sounded.  

The following formulas from the FTA Guidance Manual were used to predict the future noise 

contribution from Metrolink horns: 

Calculation of Ldn and hourly Leq from SEL: 

ὒ ὛὉὒ ρπÌÏÇὔ ὔ ὼρπ ρπÌÏÇὈὭίὸὈὭίὸ τωȢτ 

ὒ Ὤέόὶ ὛὉὒ ρπÌÏÇὔ ρπÌÏÇὈὭίὸὈὭίὸ συȢφ 

where: 
SELHorn = SEL reference level as measured (day and night) 
NTrainDAY  =  Number of trains sounding horn during daytime hours 
NTrainNIGHT =  Number of trains sounding horn during nighttime hours 
NTrainHOUR  =  Number of trains sounding horn during 1 hour 
Dist =  Distance from the sensitive receiver to the nearest horn sounding (it is  
  assumed that horns are sounded with ¼ mile of the crossing for each  
  direction) 
Distref =  Reference distance (100 feet) 

 

To calculate Ldn and Leq values, it was assumed that the train horns would sound with each train 

pass-by event, except in established quiet zones.  

Far-Distance Assessment 

For receivers beyond the standard screening distance of 750 feet for rail noise alone, receivers 

were identified out to a distance of 1,600 feet in the vicinity of grade crossings, to assess the 

impact of train horn noise. The method applied to closer receivers was also applied to receivers 

at these farther distances. Rather than predicting the noise increase for each receiver, however, 

a general examination was completed to determine the required existing noise for which a noise 

increase would be above the significant thresholds.  

Each section of the track was examined where there were operational differences (speeds, 

number of trains) and varying background noise. For each section, noise increases were 

predicted at distances of 8,00, 1,200, 1,600, and 2,000 feet. Starting with background noise at 50 

dBA, the level was reduced until an impact was identified. The resulting background noise that 

resulted in impacts was then compared to measured existing noise to determine if impacts were 

possible at these farther distances. 

L.A. CEQA Analysis 

The above FTA methodology also applies to the L.A. CEQA analysis. In addition, the existing 

noise (adjusted for normal operations) and predicted noise were evaluated per the CNEL metric, 

which penalizes noise in the evening and nighttime. Both existing noise and predicted future noise 
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were converted to CNEL by applying the maximum difference in measured noise levels between 

Ldn and CNEL. That maximum difference is 0.8 dBA, initially applied to all sensitive receivers, as 

a conservative measure. This is added to the existing noise to see if the existing CNEL (sound 

level) is less than or greater than 70 dBA (triggers different impact thresholds). The 0.8 dBA 

adjustment is also added to the predicted future noise resulting in a future CNEL (sound level). If 

the predicted future CNEL is greater than or equal to the existing CNEL by 3 dBA when existing 

noise is greater than or equal to 70 dBA, or if the increase is greater than or equal to 5 dBA when 

the existing noise is less than 70 dBA, results were examined further and refined. At only one 

sensitive receiver, results were refined by averaging the measured CNEL minus Ldn values in the 

vicinity of that receiver, rather than assuming the maximum difference of 0.8 dBA, which resulted 

in no impact. 

5.3.2 Operational Vibration Assessment 

The Proposed Project will implement infrastructure improvements at three locations along the 

AVL rail corridor. In the vicinity of each location, the flow chart shown in Figure 6 is applied to 

determine if a standard vibration assessment is necessary or if there are no predicted vibration 

impacts.  

The flow chart in Figure 7 asks, ñIs the project vibration 5 dB above existing vibration?,ò ñDoes 

existing vibration exceed criteria?,ò and, after filtering by corridor use, ñIs the project vibration 3 

dB above existing vibration?ò To determine the existing and Proposed Project vibration, two 

sources were considered: 1) the measured vibration levels as part of the Lone Hill to White Noise 

and Vibration Technical Study7 (2017); and 2) the generalized ground surface vibration curves 

presented in the FTA Guidance Manual. The reference Metrolink vibration data from the Lone Hill 

to White study are presented in Figure 7, along with the FTA prediction curve for locomotive 

powered passenger trains adjusted lower by 6 decibels to better match the measured Metrolink 

data. The equation for the prediction curve follows, where Lv is the vibration level in decibels and 

distance is the distance from the tracks to a sensitive receiver: 

ὒὺ ωςȢςψ ρτȢψρzÌÏÇὨὭίὸὥὲὧὩρτȢρχzÌÏÇὨὭίὸὥὲὧὩρȢφυzÌÏÇὨὭίὸὥὲὧὩφ 

 

 

 
7 Metrolink Lone Hill to White, ñNoise and Vibration Impact Assessment, Metrolink Lone Hill to White Double Track 
Project,ò Technical Memorandum, ATS Consulting, June 2017. 
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Figure 7: Reference Metrolink Train Vibration 

 

As mentioned, the flow chart in Figure 6 includes path choices by corridor use (current and 

future). The AVL rail corridor is currently considered a heavily used corridor (more than 12 trains 

a day) comprised of Metrolink, Amtrak, and freight services, depending on the section of the rail 

corridor. The significant increase in number of vibration events is based on current and future use 

and considers the number of events represented by each train type.  

The FTA Guidance Manual states that approximately doubling the number of vibration events is 

required for a significant increase (see FTA Guidance Manual Table 6-5 footnote). Doubling the 

number of vibration events is equivalent to a 3 decibel increase in the vibration exposure. Vibration 

exposure is considered to be the sum of all of the vibration events during a 24-hour period. (Note 

that vibration impact criteria are based on vibration from one train pass-by.) 

For this Proposed Project, ñapproximately doublingò is considered to be increasing the number of 

vibration events such that there is a 2.5 decibel or greater increase in vibration exposure. The 

number of vibration events is the total number of train vibration events at a sensitive receiver, 

including all trains in the corridor (passenger and freight). Each freight train is considered as two 

events due to longer train lengths compared to passenger trains. The increase is calculated as 

follows: 

ὠὭὦὶὥὸὭέὲ ὩὼὴέίόὶὩ ὭὲὧὶὩὥίὩρπzÌÏÇ
ὸέὸὥὰ ὪόὸόὶὩ ὸὶὥὭὲ ὺὭὦὶὥὸὭέὲ ὩὺὩὲὸί

ὩὼὭίὸὭὲὫ ὸὶὥὭὲ ὺὭὦὶὥὸὭέὲ ὩὺὩὲὸί
 

Because the FTA vibration screening process did not result in an impact (see Section 6), a 

separate groundborne noise assessment was not applied. 
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5.3.3 Construction Noise Assessment 

Predictions of the noise and vibration levels at nearby sensitive receivers are compared to limits 

defined in Section 5.2.3. Mitigation measures are recommended for areas where levels are 

expected to exceed the limits. 

Construction is planned in three areas along the AVL rail corridor: 

1. Double track addition from Balboa Boulevard to Sierra Highway (Balboa Double Track 

Extension) in the City of Los Angeles,  

2. Siding track extension to the north of Golden Oak Road (Canyon Siding Extension) in the 

City of Santa Clarita, and  

3. Terminal improvements between W Avenue J and W Jackman Street (Lancaster Terminal 

Improvements) in the City of Lancaster. 

Construction noise levels depend on the number of active pieces and type of equipment, their 

general condition, the amount of time each piece operates per day, the presence or lack of noise-

attenuating features such as walls and berms and the location of the construction activities relative 

to the sensitive receivers. The majority of these variables are left to the discretion of the 

construction contractor selected as the project approaches the construction phase. 

Five distinct construction activities are assumed when estimating the noise generated for this 

Proposed Project. It is also assumed that all five construction activities take place in each of the 

three areas of construction: City of Los Angeles, City of Santa Clarita, and City of Lancaster. 

Construction equipment used for each activity are assumed to operate concurrently to present 

conservative estimates of the noise generated. Construction activities are assumed to not overlap. 

The construction activities are: 

Activity 1. Site Preparation: site preparation and utility relocations 

Activity 2. Grading and Retaining: grading and retaining walls 

Activity 3. Tracks and Construction: track laying and platform/building construction 

Activity 4. Roadway Improvements: paving and quiet zone ready 

Activity 5. Trenching: new utility trenching 

Specifics on construction equipment that are assumed to be used during each construction 

activity are listed in Table 14. Included in the table are the number of equipment pieces used for 

each activity, the anticipated usage hours (per 8-hour work day), and the load factor (percentage 

of time equipment runs at full power). Construction equipment was assigned a representative 

equipment piece from the FTA Guidance Manual. The associated 50-foot Leq noise level for the 

reference equipment, along with the other information presented in Table 14, are used to 

generate noise predictions. Distance adjustments to predict noise at sensitive receivers assumes 

that construction equipment will operate at the track centerline.  
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Table 14: Construction Phasing and Equipment Noise Inputs 

Activity 
Number Activity Name 

Offroad 
Equipment Type Amount 

Usage 
Hours 

Load 
Factor 

Reference 
Equipment 

50-ft Reference 
Leq Noise Level 

(dBA) 

1 

Site 
Preparation 

Excavators 2 4 0.38 Dozer 85 

Site 
Preparation 

Other Material 
Handling 

Equipment 
2 8 0.4 Truck 84 

Site 
Preparation 

Rough Terrain 
Forklifts 

2 8 0.4 Loader 80 

Site 
Preparation 

Rubber Tired 
Dozers 

1 8 0.4 Dozer 85 

Site 
Preparation 

Skid Steer 
Loaders 

1 8 0.37 Loader 80 

Site 
Preparation 

Tractors/Loaders/
Backhoes 

2 8 0.37 Backhoe 80 

2 

Grading and 
Retaining 

Bore/Drill Rigs 1 4 0.5 Rock Drill 95 

Grading and 
Retaining 

Crawler Tractors 2 8 0.43 Truck 84 

Grading and 
Retaining 

Crushing/Proc. 
Equipment 

1 4 0.78 
Jack 

Hammer 
88 

Grading and 
Retaining 

Excavators 2 8 0.38 Dozer 85 

Grading and 
Retaining 

Graders 1 8 0.41 Grader 85 

Grading and 
Retaining 

Rough Terrain 
Forklifts 

2 8 0.4 Loader 80 

Grading and 
Retaining 

Rubber Tired 
Dozers 

1 8 0.4 Dozer 85 

Grading and 
Retaining 

Tractors/Loaders/
Backhoes 

2 8 0.37 Backhoe 80 

3 

Tracks and 
Construction 

Bore/Drill Rigs 1 4 0.5 Rock Drill 95 

Tracks and 
Construction 

Cement and 
Mortar Mixers 

2 8 0.56 
Concrete 

Mixer 
85 

Tracks and 
Construction 

Cranes 1 7 0.29 
Crane, 
Mobile 

83 

Tracks and 
Construction 

Excavators 2 6 0.38 Dozer 85 

Tracks and 
Construction 

Other Material 
Handling 

Equipment 
1 8 0.4 Truck 84 

Tracks and 
Construction 

Rough Terrain 
Forklifts 

2 8 0.4 Loader 80 
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Activity 
Number Activity Name 

Offroad 
Equipment Type Amount 

Usage 
Hours 

Load 
Factor 

Reference 
Equipment 

50-ft Reference 
Leq Noise Level 

(dBA) 

Tracks and 
Construction 

Tractors/Loaders/
Backhoes 

3 7 0.37 Backhoe 80 

4 

Roadway 
Improvements 

Cement and 
Mortar Mixers 

2 8 0.56 
Concrete 

Mixer 
85 

Roadway 
Improvements 

Paving Equipment 2 8 0.36 Paver 85 

Roadway 
Improvements 

Rollers 2 8 0.38 Roller 85 

Roadway 
Improvements 

Rough Terrain 
Forklifts 

2 8 0.4 Loader 80 

Roadway 
Improvements 

Skid Steer 
Loaders 

2 8 0.37 Loader 80 

Roadway 
Improvements 

Tractors/Loaders/
Backhoes 

2 8 0.37 Backhoe 80 

5 

Trenching 
Other Material 

Handling 
Equipment 

2 8 0.4 Truck 84 

Trenching Rollers 2 4 0.38 Roller 85 

Trenching 
Rough Terrain 

Forklifts 
2 8 0.4 Loader 80 

Trenching 
Skid Steer 
Loaders 

2 8 0.37 Loader 80 

Trenching 
Tractors/Loaders/

Backhoes 
2 8 0.37 Backhoe 80 

 

Distances to each sensitive receiver are those from the operational noise analysis, with some 

extended from the property line to the nearest building façade; in cases where the distance to 

building façade was not available via the Los Angeles County GIS database, the refinement was 

measured via Google Earth. All receivers examined are listed in the results tables in Appendix D; 

impacted receivers are listed in Section 6.1.2. 

5.3.4 Construction Vibration Assessment 

The same construction activities and equipment used when estimating the construction noise 

generated have been assumed when estimating the construction vibration. A list of the equipment 

used for each construction activity is available in Table 14. The equipment from that list was 

assigned applicable reference vibration levels from Table 15 to predict the maximum PPV that 

each receiver will experience during each construction activity following FTA procedures. All 

receivers examined are listed in the results tables in Appendix D; impacted receivers are listed in 

Section 6.2.2. 
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Table 15: Reference Peak Particle Velocities Used for Construction Vibration Analysis 

Equipment Peak Particle Velocity at 150 ft (inches/second) 

Vibratory Roller 0.014 

Hoe Ram 0.006 

Large Bulldozer 0.006 

Caisson Drilling 0.006 

Jackhammer 0.002 

Small Bulldozer 0.000 

SOURCE: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018 
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6. Impact Analysis 

The following section includes the impact analysis, mitigation measures (if necessary), and 

significance after mitigation (if applicable). The section is organized by CEQA questions and 

impact criteria. 

6.1 NOISE IMPACTS AND MITIGATION  (CEQA CRITERION A ) 

CEQA Criterion (a): 

Would the project result in generation of a substantial temporary or permanent increase in 

ambient noise levels in the vicinity of the project in excess of standards established in the local 

general plan or noise ordinance, or applicable standards of other agencies? 

Answer: Yes, for a temporary increase in noise levels (from construction). No, for a permanent 

increase (from operations). 

6.1.1 Operations Noise  

Summary of results (details in Sections 6.1.1.1 and 6.1.1.2): 

Potential impacts 

None. Applying both the FTA and L.A. CEQA significance thresholds, predicted noise 

increases are within the allowable limits. The maximum increase in noise among all 

receivers is 2.7 dBA Ldn and Leq and 3.5 dBA CNEL. Predictions for all receivers can be 

found in Appendix C. 

Recommended mitigation measures 

None required. 

Significance of impacts with mitigation applied 

Not applicable. 

6.1.1.1 Impact Assessment 

Project area noise-sensitive land uses for FTA Categories 1, 2, and 3 are listed in Appendix C 

and can be seen in the maps in Appendix B. In addition to listing the sensitive receivers, Appendix 

C also provides the predicted noise increase and applicable criterion for each receiver. Table 22 

in Appendix C presents the following: 

¶ Receiver ID: Sensitive receiver identification number. The location of each sensitive 

receiver is presented in the maps in Appendix B. The ID number helps to determine the 

location. Itôs written as ñoperational direction ï section number ï receiver number or letter.ò 

The operational direction is either NB for northbound or SB for southbound. The section 

numbers are defined at the beginning of Appendix C; there are seven sections numbered 

from south do north. Receiver numbers are used for residential receivers (Category 2); 

and letters are used for institutional or studio/theater receivers (Categories 1 and 3). The 
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numbers and letters advance from south to north. An example for a residential receiver in 

Section 5 of the Study Area is ñNB-5-008,ò which is a receiver on the northbound side in 

Section 5 of the Study Area, and the 8th receiver on the NB side in Section 5 of the Study 

Area. For the results shown in the Table 22 in Appendix C, receivers were evaluated out 

to a distance of 750 feet. Additional evaluations included receivers out to 1,600 feet, 

described further below. 

¶ FTA Category: Category 2 is residential (single and multi-family homes, hotels, etc.). 

Category 1 is a studio or theater (for this project). Category 3 is institutional (school, 

church, etc.). 

¶ Address: Where available from the L.A. County GIS database, an address for a receiver 

is provided. 

¶ Distance to near track: Distance from receiver (nearest building façade or parcel line 

when no building) to the center of the near track in feet. 

¶ Speed: The design speed associated with track closest to a receiver. 

¶ Existing noise: Estimated existing noise level (Ldn for Category 2, Leq for Categories 1 

and 3) at each sensitive receiver based on existing noise measurements. 

¶ Predicted noise increase: Predicted future exterior Ldn or Leq from all noise sources in 

the project area. The noise associated with the increase in Metrolink operations is 

combined with existing noise, which includes existing Metrolink operations, Amtrak 

operations, freight operations, highway and roadway traffic noise, aircraft flyovers, and 

other noise sources in communities. The predicted future noise is then compared to 

existing noise to determine the predicted noise increase. 

¶ Allowable Increase: The FTA allowable decibel increases from existing noise, for 

Moderate and Severe Impact, are based on the existing noise levels. The significant 

impact for the L.A. CEQA thresholds is 3 dBA for existing noise 70 dBA and above and 5 

dBA for existing noise below 70 dBA.  

The following is a summary of the noise impact assessment of the Proposed Project: 

Results for receivers out to 750 feet (shown in Appendix C) showed no FTA severe threshold for 

operational noise. 

For L.A. CEQA thresholds, analysis out to 750 feet also resulted in no threshold exceedances for 

operational noise. Recall that these thresholds were applied along the entire AVL rail corridor for 

added stringency (see Section 5.2). For the results in Table 22, 0.8 dBA was added to both the 

existing noise and noise increase to determine: 1) if the existing noise was greater or less than 

70 dBA (level at which CNEL criteria changes from +5 to +3 dBA being allowable); and 2) noise 

increase in CNEL. The addition of 0.8 dBA is conservative, based on the maximum measured 

difference between Ldn and CNEL for all long-term measurements. Note that for Categories 1 and 

3 receivers, the analysis was switched from Leq to Ldn/CNEL to comply with the L.A. CEQA 
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methodology. The L.A. CEQA analysis showed no threshold exceedances for any of the 

receivers. 

¶ For receivers out to 1,600 feet and beyond, assessed for the purposes of horn soundings near 

grade crossings, results also showed no threshold exceedances.  
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Table 16 shows the results of the longer distance horn-based analysis [applying both FTA (Ldn) 

and L.A. CEQA (CNEL) thresholds]. Background noise required for impact at each distance is 

provided for each section of the Study Area along the AVL rail corridor. In each section of the 

Study Area, the measured background noise is above that required for a potential impact to occur. 

Refer to Table 2 for Section locations. 
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Table 16: Long-Distance Noise Impact Analysis within Study Area 

Section 
Speed 
(mph) 

Distance 
(ft) 

Background Noise 
Required for Impact (dBA) 

Lowest Measured Background 
Noise Adjusted by Distancea 

(dBA) 
Background Noise Based on 

These Measurement Locations Ldn CNEL 

1 30 800 42 48 60 LT-01 

  1200 40 46 58 LT-01 

  1600 38 44 57 LT-01 

  2000 37 43 56 LT-01 

2-4 79 800 43 48 64 ST-08/LT-05 

  1200 40 46 62 ST-08/LT-05 

  1600 38 44 61 ST-08/LT-05 

  2000 37 43 60 ST-08/LT-05 

5 75 800 41 47 61 ST-24/LT-13 

  1200 39 45 59 ST-24/LT-13 

  1600 37 44 58 ST-24/LT-13 

  2000 36 43 57 ST-24/LT-13 

6 39 800 41 47 57 ST-24/LT-21 

  1200 39 45 55 ST-24/LT-21 

  1600 37 44 54 ST-24/LT-21 

  2000 36 43 53 ST-24/LT-21 

7 

(Palmdale) 

49 800 42 48 53 HSR-LT-1 

 1200 40 46 51 HSR-LT-1 

  1600 38 44 50 HSR-LT-1 

  2000 37 43 49 HSR-LT-1 

7 49 800 42 48 61 LT-25 
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Section 
Speed 
(mph) 

Distance 
(ft) 

Background Noise 
Required for Impact (dBA) 

Lowest Measured Background 
Noise Adjusted by Distancea 

(dBA) 
Background Noise Based on 

These Measurement Locations Ldn CNEL 

(Lancaster)  1200 40 46 59 LT-25 

  1600 38 44 58 LT-25 

  2000 37 43 57 LT-25 
aNoise was measured out to ~830-2,000 feet, depending on the section. The adjustments were made by applying distance corrections. 
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6.1.1.2 Recommended Mitigation 

Because there are no impacts predicted from operational noise, no mitigation is recommended 

for this Proposed Project. It should be noted that Metrolink is already applying the following to 

minimize horn noise near grade crossings: 1) minimum allowable volume (as estimated from 

measurements); and 2) length for each horn blast in the sequence of soundings required at each 

crossing is minimized (as observed through measurements). It should also be noted that freight 

train horns are sounded at a louder allowable level, and some freight cars are producing 

substantial wheel squeal noise in portions of the mountainous region of the AVL rail corridor. 

Although not recommended for the Proposed Project, it may be possible to apply lubrication to 

reduce the freight car wheel squeal if the squeal is resulting from track curvature. 

6.1.2 Construction  Noise  

Summary of results (details in Sections 6.1.2.1 and 6.1.2.2): 

Potential impacts 

Potential impacts have been identified in the vicinity of each of the three areas where 

construction activities are proposed. Applying the Los Angeles County Code Ordinance 

and local noise ordinances for the City of Santa Clarita and City of Lancaster, as described 

in previous sections, sensitive receivers are predicted to be exposed to construction noise 

exceeding allowable limits. The receivers potentially impacted are as follows (shown 

graphically in Figure 8 through Figure 10): 

1. In the vicinity of the Balboa Double Track Extension in the City of Los Angeles, 

only one sensitive receiver is potentially impacted in the area at 14748 San 

Fernando Rd. The noise exceedances are predicted to be substantial due to close 

proximity to construction activities. 

2. In the vicinity of the Canyon Siding Extension in the City of Santa Clarita, several 

sensitive receivers are potentially impacted. The commercial building at 22840 

Soledad Canyon Rd, near the westernmost edge of planned construction activities 

in the City of Santa Clarita, is an example of a sensitive receiver. In addition, on 

the eastern end of the construction area, first-row homes north and south of 

Soledad Canyon Road extending out to Golden Oak Rd are potentially impacted.  

3. In the vicinity of the Lancaster Terminal improvements in the City of Lancaster, two 

sensitive receivers are potentially impacted. The first is a commercial building at 

44738 Sierra Hwy, and the second is a homeless shelter at 44611 Yucca Ave. For 

the commercial building, the noise exceedances are predicted to be substantial 

due to the close proximity to construction activities. 

Recommended mitigation measures 

For the City of Los Angeles, all noise-producing construction or demolition activities shall 

be restricted to the following daytime hours without a written variance: 7 a.m. ï 9 p.m. 

Monday through Friday and 8 a.m. ï 6 p.m. Saturday. Noise levels (equivalent sound 

level, Leq) during construction or demolition shall not exceed noise limits defined as 
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ambient noise plus 5 dBA at potentially impacted sensitive receivers. Measures to reduce 

noise may include but are not limited to use of quieter equipment; staging away from 

sensitive receivers; limited idling; routing construction-related truck traffic away from 

sensitive receivers; and shielding the noise sources with temporary barriers, curtains, or 

enclosures. Metroôs construction contractor shall develop a Noise Control Plan 

demonstrating how noise criteria will be achieved during construction. The construction 

contractor will work with permitting officials to establish noise limits for a variance and will 

recommend ambient noise plus 5 dBA as the nighttime limit. 

For the City of Santa Clarita, all noise-producing construction or demolition activities shall 

be restricted to the following daytime hours without a written variance: 7 a.m. ï 7 p.m. 

Monday through Friday and 8 a.m. ï 6 p.m. Saturday. Noise levels (equivalent sound 

level, Leq) during construction or demolition shall not exceed noise limits at potentially 

impacted sensitive receivers. Noise limits are time-of-day and land-use-type dependent. 

At single family residential receivers, noise shall not exceed 75 dBA during daytime hours 

and 60 dBA during nighttime hours. At multi-family residential receivers, noise shall not 

exceed 80 dBA during daytime hours and 64 dBA during nighttime hours. For commercial 

receivers, noise shall not exceed 85 dBA during daytime hours. Measures to reduce noise 

may include but are not limited to use of quieter equipment; staging away from sensitive 

receivers; limited idling; routing construction-related truck traffic away from sensitive 

receivers; and shielding the noise sources with temporary barriers, curtains, or enclosures. 

Metroôs construction contractor shall develop a Noise Control Plan demonstrating how 

noise criteria will be achieved during construction. The construction contractor will work 

with permitting officials to establish noise limits for a variance and will recommend the 

nighttime limits as listed. 

For the City of Lancaster all noise-producing construction or demolition activities shall be 

restricted to the following daytime hours without a written variance: 7 a.m. ï 8 p.m. Monday 

through Saturday. Noise levels (equivalent sound level, Leq) during construction or 

demolition shall not exceed noise limits at potentially impacted sensitive receivers. Noise 

limits are time-of-day and land-use-type dependent. At single family residential receivers, 

noise shall not exceed 75 dBA during daytime hours and 60 dBA during nighttime hours. 

At multi-family residential receivers, noise shall not exceed 80 dBA during daytime hours 

and 64 dBA during nighttime hours. For commercial receivers, noise shall not exceed 85 

dBA during daytime hours. Measures to reduce noise may include but are not limited to 

use of quieter equipment; staging away from sensitive receivers; limited idling; routing 

construction-related truck traffic away from sensitive receivers; and shielding the noise 

sources with temporary barriers, curtains, or enclosures. Metroôs construction contractor 

shall develop a Noise Control Plan demonstrating how noise criteria will be achieved 

during construction. The construction contractor will work with permitting officials to 

establish noise limits for a variance and will recommend the nighttime limits as listed. 
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Significance of impacts with mitigation applied 

Where larger noise exceedances are predicted, mitigation may not reduce noise below 

impact thresholds, and impacts would be unavoidable. Noise Control Plan predictions for 

the effectiveness for various mitigation measures will reveal unavoidable impacts. Where 

unavoidable impacts are predicted, unconventional mitigation measures could be 

considered. It is expected unconventional mitigation may be required for the impacted City 

of Los Angeles residential receivers during construction of the Balboa Double Track 

Extension and possibly for the impacted Lancaster receivers during construction of the 

Lancaster Terminal Improvements. For a residential receiver, an unconventional 

mitigation measure is to relocate the residents to a hotel during construction activities that 

are loudest and most intrusive. 

6.1.2.1 Impact Assessment 

Construction noise predictions for receivers near construction activities associated with the 

Canyon Siding Extension in the City of Santa Clarita show several sensitive receivers potentially 

impacted. The commercial building at SB-5-02c (22840 Soledad Canyon Rd), near the 

westernmost edge of the construction area, is the closest sensitive receiver to construction of the 

Canyon Siding Extension in the City of Santa Clarita. The analysis predicts exceedances of the 

noise limit during all five construction activities at this location. On the eastern side of the 

construction area, exceedances are expected at several residential receivers north and one south 

of Soledad Canyon Rd, particularly during Activities 2 ï 4. The drill rigs used in Activities 2 & 3 

are the loudest equipment identified for use during construction, and are the cause of a majority 

of the predicted exceedances of the noise limits in the area. 

Construction noise predictions for receivers near construction activities associated with the 

Lancaster Terminal Improvements in the City of Lancaster show two sensitive receivers 

potentially impacted. The commercial building at SB-7-01c (44738 Sierra Hwy) and the homeless 

shelter at NB-7-047 (44611 Yucca Ave) are the closest sensitive receivers to construction in the 

City of Lancaster. These receivers are within 300 feet of each other on opposite sides of the track 

and are the only receivers in the City of Lancaster where a construction noise impact is predicted. 

Both receivers are within 100 feet of the near track centerline, which results in predicted 

exceedances of the noise limit during all 5 construction activities at both receivers. The predicted 

exceedances range from 8 dBA to 17 dBA. Mitigation of such significant exceedances may require 

less conventional measures (described in Section 6.1.2.2).  

Table 17 presents assessment results for impacted sensitive receivers due to construction 

noise from the Proposed Project. Potential impacts are shown graphically in Figure 8 through 

Figure 10. Appendix D presents construction noise predictions at all potentially affected 

receivers.  
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Table 17: Construction Noise Predictions 

Receiver 
ID 

Land Use 
Type 

Address 
Distance 
to Near 

Track (ft) 

Noise 
Limit a 

Activity 1 
Noise 

Predictions 

Activity 2 
Noise 

Predictions 

Activity 3 
Noise 

Predictions 

Activity 4 
Noise 

Predictions 

Activity 5 
Noise 

Predictions 

Balboa Double Track Extension, City of Los Angeles 

SB-5-001 residential 14748 San Fernando Rd 61 78 86 (8.4) 91 (13.1) 90 (12.5) 89 (10.5) 86 (7.7) 

Siding Track Extension, City of Santa Clarita 

NB-5-117 residential 21710 Golden Triangle Rd 369 75 71 75 (0.4) 75 73 70 

SB-5-058 residential 22119 Propello Dr 379 75 70 75 (0.2) 75 73 70 

SB-5-059 residential 22082 Propello Dr 313 75 72 77 (1.9) 76 (1.2) 74 71 

SB-5-060 residential 22030 Propello Dr 293 75 73 77 (2.4) 77 (1.8) 75 72 

SB-5-061 residential 1st row Moveo Dr 265 75 74 78 (3.3) 78 (2.7) 76 (0.7) 73 

SB-5-062 residential 1st row Moveo Dr 241 75 74 79 (4.1) 79 (3.5) 77 (1.5) 74 

SB-5-063 residential 1st row Moveo Dr 236 75 75 79 (4.3) 79 (3.7) 77 (1.7) 74 

SB-5-064 residential 1st row Moveo Dr 236 75 75 79 (4.3) 79 (3.7) 77 (1.7) 74 

SB-5-065 residential 1st row Moveo Dr 246 75 74 79 (4) 78 (3.3) 76 (1.4) 74 

SB-5-066 residential 1st row Moveo Dr 246 75 74 79 (4) 78 (3.3) 76 (1.4) 74 

SB-5-067 residential 1st row Moveo Dr 247 75 74 79 (3.9) 78 (3.3) 76 (1.3) 74 

SB-5-068 residential 1st row Moveo Dr 245 75 74 79 (4) 78 (3.4) 76 (1.4) 74 

SB-5-069 residential 26247 Prima Way 370 75 71 75 (0.4) 75 73 70 

SB-5-070 residential 26244 Prima Way 340 75 71 76 (1.1) 76 (0.5) 74 71 

SB-5-072 residential 1st row Candella Dr 226 75 75 80 (4.7) 79 (4.1) 77 (2.1) 74 

SB-5-074 residential 1st row Candella Dr 216 75 75 (0.3) 80 (5.1) 79 (4.5) 78 (2.5) 75 

SB-5-076 residential 1st row Candella Dr 214 75 75 (0.4) 80 (5.2) 80 (4.6) 78 (2.6) 75 

SB-5-077 residential 1st row Candella Dr 179 75 75 (0.4) 80 (5.2) 80 (4.6) 78 (2.6) 75 

SB-5-078 residential 21425 Soledad Canyon Rd 276 75 73 78 (2.9) 77 (2.3) 75 (0.4) 73 

SB-5-02cb commercial 22840 Soledad Canyon Rd 155 85 86 (1.5) 91 (6.2) 91 (5.6) 89 (3.6) 86 (0.8) 
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Receiver 
ID 

Land Use 
Type 

Address 
Distance 
to Near 

Track (ft) 

Noise 
Limit a 

Activity 1 
Noise 

Predictions 

Activity 2 
Noise 

Predictions 

Activity 3 
Noise 

Predictions 

Activity 4 
Noise 

Predictions 

Activity 5 
Noise 

Predictions 

Terminal Improvements, City of Lancaster 

NB-7-047 residential 44611 Yucca Ave 85 75 83 (8.4) 88 (13.2) 88 (12.6) 86 (10.6) 83 (7.8) 

SB-7-01cb commercial 44738 Sierra Hwy 17 85 97 (12.4) 102 (17.2) 102 (16.6) 100 (14.6) 97 (11.8) 

All noise levels are dBA. Predicted impacts are shown in red with the exceedance amount in parentheses. 
a Residential receiver for the city of Los Angeles uses LT-12 measurement +5 dBA. For the City of Santa Clarita and City of Lancaster, the single-family 
residential limit is 75 dBA and multi-family is 80 dBA. The commercial limit is 85 dBA. 
b Indicates a receiver that has been added for the construction analysis only. 
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Figure 8: Construction Noise and Vibration Impacts in Vicinity of Balboa Double Track Extension in the City of Los Angeles  
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Figure 9: Construction Noise and Vibration Impacts in Vicinity of Canyon Siding Extension in the City of Santa Clarita  
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Figure 10: Construction Noise and Vibration Impacts in Vicinity of Lancaster Terminal 
improvements in the City of Lancaster 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Project May 2021 

 

Page 54 

Construction noise predictions for the receiver near construction activities associated with the 

Balboa double track extension in the City of Los Angeles show there is only one sensitive receiver 

potentially impacted in the area at 14748 San Fernando Rd, but that receiver is located very close 

to the construction site: with only 61 feet between the receiver and the track centerline. This 

results in predicted exceedances of the noise limit during all 5 construction activities, by up to 13 

dBA during Activity 2. Mitigation of such significant exceedances may require the contractor to 

use less conventional measures such as temporarily relocating residents to a hotel during the 

most loud and intrusive construction activities. 

Construction noise predictions for receivers near construction activities associated with the 

Canyon Siding Extension in the City of Santa Clarita show several sensitive receivers potentially 

impacted. The commercial building at SB-5-02c (22840 Soledad Canyon Rd), near the 

westernmost edge of the construction area, is the closest sensitive receiver to construction of the 

Canyon Siding Extension in the City of Santa Clarita. The analysis predicts exceedances of the 

noise limit during all five construction activities at this location. On the eastern side of the 

construction area, exceedances are expected at several residential receivers north and one south 

of Soledad Canyon Rd, particularly during Activities 2 ï 4. The drill rigs used in Activities 2 & 3 

are the loudest equipment identified for use during construction, and are the cause of a majority 

of the predicted exceedances of the noise limits in the area. 

Construction noise predictions for receivers near construction activities associated with the 

Lancaster Terminal Improvements in the City of Lancaster show two sensitive receivers 

potentially impacted. The commercial building at SB-7-01c (44738 Sierra Hwy) and the homeless 

shelter at NB-7-047 (44611 Yucca Ave) are the closest sensitive receivers to construction in the 

City of Lancaster. These receivers are within 300 feet of each other on opposite sides of the track 

and are the only receivers in the City of Lancaster where a construction noise impact is predicted. 

Both receivers are within 100 feet of the near track centerline, which results in predicted 

exceedances of the noise limit during all 5 construction activities at both receivers. The predicted 

exceedances range from 8 dBA to 17 dBA. Mitigation of such significant exceedances may require 

less conventional measures (described in Section 6.1.2.2). 

6.1.2.2 Recommended Mitigation 

Listed below are some typical approaches to reducing noise levels associated with the 

construction phase of major projects. Requiring the contractor to employ these methods are likely 

to leave the contractor with enough flexibility to perform the work without undue financial or 

logistical burdens while protecting adjacent noise-sensitive receivers from excessive construction 

noise levels. 

¶ Use specialty equipment with enclosed engines, acoustically attenuating shields, and/or 

high-performance mufflers. 

¶ Locate equipment and staging areas away from noise-sensitive receivers. 

¶ Limit unnecessary idling of equipment. 

¶ Install temporary noise barriers, noise control curtains, and/or noise enclosures. This 

approach can be particularly effective for stationary noise sources such as compressors 
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and generators. These methods may not be effective for elevated receivers; blocking line-

of-sight is necessary. 

¶ Reroute construction-related truck traffic away from local residential streets and/or 

sensitive receivers. 

¶ Avoid impact pile driving where possible. Where geological conditions permit, the use of 

drilled piles or a vibratory pile driver is generally quieter. 

¶ Use electric instead of diesel powered equipment and hydraulic instead of pneumatic 

tools. 

¶ Where possible, minimize the use of impact devices such as jackhammers and hoe rams, 

using concrete crushers and pavement saws instead. 

Other less conventional techniques could be employed when the options above will not suffice, 

particularly when loud, necessary construction operations must take place extremely close to a 

sensitive receiver. For instance, residents could be temporarily relocated to a hotel during 

construction times when the noise will be the loudest and most intrusive.   

Specific measures to be employed to mitigate construction noise impacts should be developed 

by the contractor and presented in the form of the Noise Control Plan. Impacts may be significant 

and unavoidable, even with mitigation measures applied. If nighttime construction is necessary, 

consider nighttime noise limits, the need for a variance or permit, and potential mitigation 

measures. 

Comments on specific receivers 

The proximity of the only sensitive receiver in the City of Los Angeles (SB-5-001, 14748 San 

Fernando Rd, Sylmar area) to the construction makes it is unlikely that any typical mitigation 

measures would fully eliminate the intrusion caused by construction noise. At this location less 

conventional mitigation measures may be called for, such as temporarily relocating residents to 

a hotel during the loudest and most intrusive construction operations ï particularly if the drill rig 

must be used near the receiver. 

The commercial building at SB-5-02c (22840 Soledad Canyon Rd), near the westernmost edge 

of the Santa Clarita construction area, is the closest sensitive receiver to construction in that city. 

Predictions identify noise limit exceedances during all construction activities if no mitigation is 

implemented. Noise limit exceedances are also predicted on the eastern side of the construction 

area, at several residential receivers north of Soledad Canyon Rd, particularly during Activities 2 

ï 4. Proper implementation of the mitigation measures as listed in this section should allow the 

contractor to reduce noise to acceptable levels in the area. 

In the City of Lancaster, the commercial building at SB-7-01c (44738 Sierra Hwy) and the 

homeless shelter at NB-7-047 (44611 Yucca Ave) are the closest sensitive receivers to 

construction and are within 300 feet of each other on opposite sides of the track. Predictions 

identify exceedances of the noise limit during all five construction activities at both receivers that 

range from 8 dBA to 17 dBA. Mitigation of such significant exceedances may require the 

contractor to use less conventional mitigation measures during the loudest and most intrusive 

operations near the sensitive receivers. 
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Noise Control Plan 

For Metro projects, a Construction Noise and Vibration Specification (Section 01 56 19) is 

generated to define the requirements that a contractor should meet to limit intrusive noise and 

vibration from the construction site. The Metro Specification Table 1 defines the ñallowable sound 

levels of total construction site noise,ò and Table 10 (in this Proposed Project Noise and Vibration 

Technical Report) can be used in the Metro Specification for the Proposed Project. Allowable 

levels for short-term construction equipment are less conservative than overall construction site 

noise, so this analysis considers the overall construction noise. 

The Metro Specification also requires the completion of a Noise Control Plan, which outlines 

procedures to reduce the impact that construction noise will have on areas near the construction 

site. Within 180 days prior to the start of construction, the contractor must submit the name and 

qualifications of the Acoustical Engineer responsible for preparing and overseeing the 

implementation of the Noise Control Plan to Metro or its designee. The minimum requirements 

for the acoustical engineer are available in Section 3.02 of sample Metro Specifications. 

A Noise Control Plan must be submitted to Metro no later than 100 days prior to the start of 

construction. The Noise Control Plan must include the following information if nighttime 

construction activities take place at the construction site: a site drawing, an inventory of equipment 

including estimated noise levels, and calculations of the Lmax and one-hour Leq noise levels 

expected at the nearest receiver. Tables 4 and 5 and Figures 1 through 4 of the Metro 

Specifications provide forms that may be used to compile and present the data in the Noise 

Control Plan. An updated Noise Control Plan must be completed and submitted within 10 days of 

the start of each quarterly period, or whenever there is a major change in work schedule, 

construction methods, or equipment operations that was not included in the most recent plan. 

These requirements for nighttime work are in addition to, not in place of, any permits required by 

the city in which the construction takes place. 

In addition to the Noise Control Plan, the contractorôs Acoustical Engineer must submit a Noise 

Monitoring Plan to Metro within 45 days of the notice to proceed. The Noise Monitoring Plan must 

include the following information for all daytime and nighttime construction activities that may take 

place at the construction site: planned construction activities, noise monitoring locations, 

equipment, procedures, schedule of measurements, and reporting methods to be used. Results 

from the measurements must be submitted to Metro on a weekly basis, or any time the measured 

noise levels exceed the allowable limits. Figure 2 of the Metro Specifications is the form that 

should be used when presenting the results of noise measurements. 

6.2 VIBRATION IMPACTS AND MITIGATION (CEQA CRITERION B) 

CEQA Criterion (b): 

Would the project result in excessive ground-borne vibration or ground-borne noise levels? 

Answer: Yes, although the potential exceedances are for construction activities, not for Metrolink 

operations. 
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increase in noise levels (from construction). No, for a permanent increase (from operations). 

6.2.1 Operations Vibration  

Summary of results (details in Sections 6.2.1.1 and 6.2.1.2): 

Potential impacts 

None. Applying the FTA screening and thresholds, maximum vibration is not predicted to 

increase or result in an impact.  

Recommended mitigation measures 

None required. 

Significance of impacts with mitigation applied 

Not applicable. 

6.2.1.1 Impact Assessment 

The project will implement infrastructure improvements at three locations along the AVL rail 

corridor: Balboa Double Track Extension, where the tracks travel under the I-5 freeway north of 

the Sylmar/San Fernando Station;  Canyon Siding Extension near the Santa Clarita Station; and 

Lancaster Terminal Improvements near the Lancaster Station. The new track for the Balboa 

Double Track Extension will be located farther from sensitive receivers compared to the existing 

track. For the Canyon Siding Extension, a new track will be located closer to one cluster of 

residential sensitive receivers (ID NB-5-117) and one pre-school (ID NB-5-A). There are no 

sensitive receivers within 400 feet of the Lancaster Terminal Improvements. 

For the remainder of the alignment, although additional train movements would occur, there would 

be no changes to train speeds or track alignment. The maximum vibration level from a single train 

event would remain the same as a result of the Proposed Project. 

The predicted vibration levels at the sensitive receivers near the Canyon Siding Extension 

improvement are presented in Table 18. Although the future track will be located closer to the 

sensitive receivers, the increase in vibration levels as a result of the Proposed Project is less than 

3 decibels. 

Table 18: Predicted Vibration Levels at Sensitive Receivers near the Canyon Siding 
Extension 

Sensitive 
Receiver 

Speed, 
mph 

Distance 
to Existing 
Track, feet 

Distance 
to Future 

Track 

Existing 
Vibration 

Level, VdB 

Future 
Vibration 

Level, VdB 
Difference 

NB-5-117 39 385 369 58 59 1 dB 

NB-5-A 39 267 251 62 63 1 dB 
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Operational vibration impact for sensitive receivers was assessed using the FTA existing 

vibration criteria flow chart (from the FTA Guidance manual and shown in Figure 6). This flow 

chart is also presented in Figure 11,with the highlighted path applicable to the Proposed 

Project, which concludes there is no vibration impact.  

Following is the justification for the flow-chart path concluding no vibration impact: 

1. Project vibration 5 dB above existing? No. 

Near the Canyon Siding Extension, Table 18 shows that the future project vibration will 

be less than 5 dB above existing. The Lancaster Terminal Improvements do not have 

any sensitive receivers within the screening distance. The Balboa Double Track 

Extension would add track farther from sensitive receivers. Throughout the rest of the 

Study Area, there would be no changes to train speeds or track alignment. Therefore the 

project vibration would be equivalent to the existing vibration. 

2. Existing vibration exceed criteria? Yes. 

Based on reference vibration levels shown in Figure 7, the vibration from Metrolink 

trains exceed the criteria of 65 VdB at Category 1 (highly-vibration sensitive) land uses 

within 200 feet of the tracks. The vibration would exceed the criteria of 75 VdB at 

Category 2 (Residential) sensitive receivers within 75 feet of the tracks. The criteria of 75 

VdB applies to train corridors with between 30 to 70 events per day. Note that the 

number of existing train events is 30 or more for each segment of the AVL rail corridor, 

as shown in Table 19. For more than 70 events per day, the criteria are lower and would 

also be exceeded. 

3. Significant increase in number of events? No. 

As described in Section 3.2, ñapproximately doublingò is considered to be increasing the 

number of events such that there is a 2.5 decibel or greater increase in vibration 

exposure. The number of events is the total number of train vibration events at a 

sensitive receiver, including Metrolink Antelope Valley Line, Metrolink Ventura Line, 

Amtrak, and Freight (total numbers account for trains travelling in both directions). Table 

19 presents the current and future number of events throughout the study area, and the 

anticipated increase in vibration exposure in decibels. Through all segments of the 

Proposed Project, the increase in vibration exposure is less than 2.5 decibels when 

taking into account all train events in the corridor. 
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Table 19: Existing and Proposed Additional Train Vibration Events and Predicted 
Vibration Increase. 

Segment 
Existing 
Metrolink 

Existing 
Amtrak 

Existing 
Freight 

Additional 
AVL 

Increase in 
Vibration 

Exposure, dB 

Los Angeles Union 
Station to Burbank 

63a 11 0b 30 1.5 

Burbank to Santa 
Clarita 

30 0 5x2=10c 30 2.4 

Santa Clarita to 
Palmdale 

20 0 5x2=10c 20 2.2 

Palmdale to Lancaster 18 0 6x2=12c 18 2.0 

a Includes trains on Antelope Valley Line and Ventura Line 
b Number of freight train events could not be verified. 0 train events is conservatively assumed. 
c Each freight train considered as 2 events due to longer train lengths compared to Metrolink. 
Number of freight trains from Burbank to Palmdale confirmed in conversation with UPRR. 

 
4. Project vibration 3 dB above existing? No. 

Near the Canyon Siding Extension, Table 18 shows that the future project vibration 

would be less than 3 dB above existing. The Lancaster Terminal Improvements would 

not have any sensitive receivers within the screening distance. The Balboa Double Track 

Extension would add track farther from sensitive receivers. Throughout the rest of the 

Study Area, there would be no changes to train speeds or track alignment. Therefore, 

the project vibration would be equivalent to the existing vibration. 

5. No Impact (for groundborne vibration and groundborne noise). 
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Figure 11: Existing Vibration Criteria Flow Chart Applied to Antelope Valley Line 
Improvements Project 

 

6.2.1.2 Recommended Mitigation 

No operational vibration impacts have been identified. Therefore, no mitigation is required. 

6.2.2 Construction  Vibration  

Summary of results (details in Sections 6.2.2.1 and 6.2.2.2): 

Potential impacts 

Potential impacts have been identified in the vicinity of each of the three areas where 

construction activities are proposed. Applying the FTA criteria (from FTA Guidance 

Manual), as described in previous sections, sensitive receivers are predicted to be 

exposed to construction vibration exceeding allowable limits. The receivers potentially 

impacted are as follows (shown graphically in Figure 8 through Figure 10): 
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1. In the vicinity of the Balboa Double Track Extension in the City of Los Angeles, 

only one sensitive receiver is potentially impacted in the area at 14748 San 

Fernando Rd. The predicted vibration does not reach levels that risk damage, but 

it does exceed the annoyance threshold. 

2. In the vicinity of the Canyon Siding Extension in the City of Santa Clarita, only one 

sensitive receiver is potentially impacted in the area at 22840 Soledad Canyon Rd, 

near the westernmost edge of planned construction activities. The predicted 

vibration does not reach levels that risk damage, but it does exceed the annoyance 

threshold. 

3. In the vicinity of the Lancaster Terminal Improvements in the City of Lancaster, two 

sensitive receivers are potentially impacted. The first is a commercial building at 

44738 Sierra Hwy, and the second is a homeless shelter at 44611 Yucca Ave. The 

predicted vibration does not reach levels that risk damage, but it does exceed the 

annoyance threshold. 

Recommended mitigation measures 

All vibration-producing construction or demolition activities shall be limited to 72 VdB (or 

0.016  inches/second Peak Particle Velocity) for residential structures and 75 VdB (or 

0.022 inches/second Peak Particle Velocity) for institutional structures to avoid annoyance 

for occupants of potentially impacted sensitive receivers. Measures to reduce vibration 

may include but are not limited to use of alternative construction procedures, such as use 

of non-vibratory compaction and a concrete saw in place of a hoe ram to break up 

pavement. Metroôs construction contractor shall develop a Vibration Control Plan as part 

of the Noise Control Plan demonstrating how vibration criteria will be achieved during 

construction. If equipment other than that assessed as part of the environmental analysis 

is planned for use by the construction contractor or if assessed equipment will be operated 

within the risk distances listed below, risk for damage will need to be assessed, and 

damage limits shall apply. To avoid risking damage to structures, the Peak Particle 

Velocity must not exceed 0.5 inches/second for a reinforced-concrete, steel or timber (no 

plaster) structure, 0.3 inches/second for an engineered concrete and masonry (no plaster) 

structure, 0.2 inches/second for a non-engineered timber or masonry structure, and 0.12 

inches/second for structures extremely susceptible to vibration damage. Assuming an 

engineered concrete and masonry structure, the risk of damage is possible if equipment 

operates within these distances: impact pile driver within 42 ft; vibratory roller within 20 ft; 

hoe ram, large bulldozer, or caisson drilling within 11 ft; loaded truck within 10 ft; 

jackhammer within 6 ft; and small bulldozer with 1 ft, which are all closer than the distances 

assumed in the environmental assessment. 

Significance of impacts with mitigation applied 

Where vibration exceedances are predicted, mitigation may not reduce vibration below 

impact thresholds, and annoyance impacts may be significant and unavoidable. Proper 

implementation of mitigation should eliminate the risk of damage to buildings near the 

construction area (if such risk is predicted in development of the Vibration Control Plan).  
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6.2.2.1 Impact Assessment 

Table 20 presents assessment results for impacted sensitive receivers. Potential impacts are 

shown graphically in Figure 8 through Figure 10. Appendix D presents construction vibration 

predictions at all potentially affected receivers.  

Construction vibration predictions for the receiver near construction activities associated with the 

Balboa Double Track Extension in the City of Los Angeles show there is only one sensitive 

receiver potentially impacted in the area at 14748 San Fernando Rd, but that receiver is located 

very close to the construction site: with only 61 feet between the receiver and the track centerline. 

While the predicted vibration does not reach levels that risk damage to the structure (0.2 inch/sec), 

the levels do exceed the annoyance threshold during all five construction activities. In particular 

ï the use of the vibratory roller drives the largest exceedances during Activity 4 and Activity 5. 

Construction vibration predictions for receivers near construction activities associated with the 

Canyon Siding Extension in the City of Santa Clarita show there is only one sensitive receiver 

potentially impacted in the area. The commercial building at SB-5-02c (22840 Soledad Canyon 

Rd), near the westernmost edge of the construction area, is the closest sensitive receiver to 

construction in the City of Santa Clarita and the only building in this area potentially effected by 

construction vibrations. The analysis predicts exceedances of the vibration annoyance limit during 

Activities 4 and 5, driven by the use of the vibratory roller. 

Construction vibration predictions for receivers near construction activities associated with the 

Lancaster Terminal Improvements in the City of Lancaster show two sensitive receivers 

potentially impacted. The commercial building at SB-7-01c (44738 Sierra Hwy) and the homeless 

shelter at NB-7-047 (44611 Yucca Ave) are the closest sensitive receivers to construction in the 

City of Lancaster. These receivers are within 300 feet of each other on opposite sides of the track 

and are the only receivers in the City of Lancaster where a construction vibration impact is 

predicted. Both receivers are within 100 feet of the near track centerline, which results in predicted 

exceedances of the vibration annoyance limits during the use of vibratory rollers in Activities 4 

and 5. Annoyance limits are also exceeded during the other 3 construction activities at SB-7-01c.  

For each of the three construction areas, the predicted construction vibration does not reach 

levels that risk damage. If there are any updates to equipment use from what was assumed in 

this assessment, new predictions are required to assess damage risk. Assuming an engineered 

concrete and masonry structure, the risk of damage is possible if equipment operates within the 

following distances: impact pile driver within 42 ft; vibratory roller within 20 ft; hoe ram, large 

bulldozer, or caisson drilling within 11 ft; loaded truck within 10 ft; jackhammer within 6 ft; and 

small bulldozer with 1 ft, which are all closer than the distances assumed in the environmental 

assessment.
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Table 20: Construction Vibration Predictions 

Receiver ID 
Land Use 

Type Address 
Distance 
to Near 

Track (ft) 

PPV 
Limita 

Activity 1 
Vibration 

Predictions 

Activity 2 
Vibration 

Predictions 

Activity 3 
Vibration 

Predictions 

Activity 4 
Vibration 

Predictions 

Activity 5 
Vibration 

Predictions 

Balboa Double Track Addition, City of Los Angeles 

SB-5-001 residential 14748 San Fernando Rd 61 0.016 0.023 (0.008) 0.023 (0.008) 0.023 (0.008) 0.055 (0.039) 0.055 (0.039) 

Siding Track Extension, City of Santa Clarita 

SB-5-02cb commercial 22840 Soledad Canyon Rd 155 0.022 0.017 0.017 0.017 0.04 (0.018) 0.04 (0.018) 

Terminal Improvements, City of Lancaster 

NB-7-047 residential 44611 Yucca Ave 85 0.016 0.014 0.014 0.014 0.033 (0.018) 0.033 (0.018) 

SB-7-01cb commercial 44738 Sierra Hwy 117 0.022 0.159 (0.136) 0.159 (0.136) 0.159 (0.136) 0.375 (0.352) 0.375 (0.352) 

All vibration levels are PPV in inches/second. Predicted impacts are shown in red with the exceedance amount (above annoyance thresholds) in parentheses. 
Vibration criteria are listed in Table 11. Damage criteria are not predicted to be exceeded; the construction contractorôs Vibration Control Plan, however, should 
include refined predictions based on planned equipment use. 
a For Los Angeles, FTA Manual annoyance criteria (72 VdB residential) converted to PPV using a crest factor of 4. For Santa Clarita and Lancaster, FTA 
Manual annoyance criteria (72 VdB residential/75 VdB institutional) converted to PPV using a crest factor of 4. 
b Indicates a receiver that has been added for the construction analysis only. 
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6.2.2.2 Recommended Mitigation 

Construction operations that occur immediately adjacent to sensitive receivers are likely to exceed 

the vibration annoyance thresholds, particularly during the use of vibratory rollers. The following 

precautionary vibration mitigation strategies should be implemented to minimize the potential for 

damage to any structures and annoyance to occupants in the project area: 

¶ Preconstruction Survey: The survey should include inspecting building foundations and 

taking photographs of preexisting conditions for buildings where there is a concern for a 

risk of damage. The survey can be limited to buildings in the project area within 25 feet 

of high-vibration-generating construction activities. The only exception is if an important 

and potentially fragile historic resource is located within approximately 200 feet of 

construction, in which case it should be included in the survey. For this Proposed Project, 

no known buildings fall into that category. 

¶ Vibration Limits: The FTA Guidance Manual suggests vibration limits in terms of PPV, 

ranging from 0.12 inches/second for ñbuildings extremely susceptible to vibration 

damageò to 0.5 inches/second for ñReinforced-concrete, steel or timberò buildings. The 

contract specifications should limit construction vibration to a maximum of 0.2 

inches/second for all buildings in the project area (this PPV limit applies to all equipment).  

¶ Vibration Monitoring: The contractor should be required to monitor vibration at any 

building where vibratory rollers or similar high-vibration-generating equipment would be 

operated within 25 feet of buildings and at any location where complaints about vibration 

are received from building occupants.   

¶ Alternative Construction Procedures: If high-vibration construction activities must be 

performed close to structures, it may be necessary for the contractor to use an alternative 

procedure that produces lower vibration levels. Examples of high-vibration construction 

activities include the use of vibratory compaction or hoe rams next to sensitive buildings. 

Alternative procedures include use of non-vibratory compaction in limited areas and a 

concrete saw in place of a hoe ram to break up pavement. 

When construction or demolition operations must occur very close to the receiver, other less 

conventional techniques could be employed. Residents could be temporarily relocated to a hotel 

during construction times when the vibration will be the greatest and most intrusive, or operations 

could be scheduled during the nighttime in non-residential areas.  

Comments on specific receivers 

The proximity of the only sensitive receiver in the City of Los Angeles (SB-5-001, 14748 San 

Fernando Rd, Sylmar area) to the construction area makes it unlikely that any typical mitigation 

measures would fully eliminate the intrusion caused by construction vibration. At this location, 

less conventional mitigation measures may be called for, such as temporarily relocating residents 

to a hotel during the most intrusive construction operations (likely to cause annoyance) ï 

particularly if the drill rig must be used near the receiver. 

The commercial building at SB-5-02c (22840 Soledad Canyon Rd), near the westernmost edge 

of the Canyon Siding Extension construction area in the City of Santa Clarita, is the closest 
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sensitive receiver to construction in that city. Predictions identify vibration annoyance 

exceedances during the use of the vibratory roller. Proper implementation of the mitigation 

measures as listed in this section (6.2.2.2) should allow the contractor to minimize vibration. 

In the City of Lancaster, the commercial building at SB-7-01c (44738 Sierra Hwy) and the 

homeless shelter at NB-7-047 (44611 Yucca Ave) are the closest sensitive receivers to 

construction of the Lancaster Terminal Improvements and are within 300 feet of each other on 

opposite sides of the track. The close-proximity of the receivers to construction results in predicted 

vibration annoyance exceedances, particularly during the use of vibratory rollers. Mitigation of 

exceedances may require the contractor to use less conventional mitigation measures during the 

most intrusive operations near the sensitive receivers. 

Vibration Control Plan 

As part of the Noise Control Plan, the contractor should include predicted vibration exceedances 

and identify mitigation measures to reduce levels below the applicable limit. Examples of typical 

construction vibration mitigation measures are presented in earlier this section (Section 6.2.2.2).  

Specific measures to be employed to reduce or mitigate construction vibration impacts should be 

developed by the contractor and presented in the form of a Vibration Monitoring Plan as part of 

the Noise Control Plan. Annoyance impacts may be unavoidable, even with mitigation measures 

applied, but proper implementation of mitigation should eliminate the risk of damage to buildings 

near the construction. Previous Metro projects have required that vibration measurements be 

conducted on a weekly basis or as often as the construction setup changes. Measurements 

should be taken during peak vibration generating construction activities, and the results must be 

submitted to Metro on a weekly basis. 

6.3 NOISE IMPACTS NEAR AIRSTRIPS  AND MITIGATION (CEQA 
CRITERION C) 

CEQA Criterion (c): 

For a project located within the vicinity of a private airstrip or an airport land use plan, or where 

such a plan has not been adopted, within two miles of a public airport or public use airport, would 

the project expose people residing or working in the project area to excessive noise levels? 

Answer: No. 

The only predicted impacts are for construction noise, and there are no known private airstrips or 

airports within 2 miles of the three areas where construction activities are planned (in the City of 

Los Angeles, City of Santa Clarita, and City of Lancaster). In addition, the construction areas are 

not within contours for airport land use plans. 



Noise and Vibration Technical Report 
Antelope Valley Line Capacity and Service Improvement Project May 2021 

 

Page 66 

6.4 CUMULATIVE IMPACTS AND M ITIGATION (CEQA CRITERION)  

CEQA Cumulative Criterion: 

Does the project have impacts that are individually limited, but cumulatively considerable? 

Answer: None at this time. 

The project impact assessment includes existing noise, which encompasses any noise increases 

previously experienced. Future rail projects may increase noise within the Proposed Projectôs 

Study Area, by adding noise sources and increasing the number of noise events. There are 

several rail projects that could potentially add noise to portions of the AVL rail corridor. These 

include: East San Fernando Valley (ESFV) Light Rail, California High Speed Rail, Brightline West, 

and Union Pacific Railroad (UPRR) Unified Plan. Several of the projects have not finalized the 

routes or operations, so the associated noise for the final design/plans is not available. Final 

designs/decisions for these projects should consider cumulative effects. The ESFV Light Rail is 

currently being constructed (expected to open in 2028) and would be adjacent to the AVL rail 

corridor from Van Nuys Blvd to San Fernando Station, about 2.5 miles in the City of Los Angeles 

(Pacoima area) and City of San Fernando. There are only two sensitive receivers close to the 

tracks in that section, San Fernando Middle School and the adjacent residence along Robert F. 

Kennedy Dr. At the environmental stage, ESFV Light Rail was predicted to produce noise from 

operations at about 60 dBA, 10 dBA or more below the existing noise measured in the general 

area as part of AVL rail corridor. As such, the light rail noise will contribute little to cumulative 

noise, including existing noise and the Proposed Projectôs operational noise. 

Highway/road projects could potentially combine with the Proposed Projectôs operational noise in 

areas where the highways or roads are close to the AVL rail corridor. When more information is 

available for the applicable planned projects, cumulative effects should be considered. 

For vibration, the Proposed Project does not change the maximum vibration levels, on which 

impacts are assessed. Other rail projects may increase the maximum vibration in the project area 

if different vehicle types are used, and the vibration is greater for the added vehicles. Also, a rail 

project may increase the number of occurrences of vibration events, which is also included in a 

vibration assessment. When more information is available for projects with the potential to affect 

vibration assessments, such as the California High Speed Rail, Brightline West, or UPRR Unified 

Plan, cumulative effects should be considered. Any highway projects, current or future, are not 

expected to increase vibration in the Proposed Project Study Area. 

Note that the Proposed Project is predicted to cause temporary annoyance due to construction 

noise and vibration. The Noise Control Plan considers existing conditions and thus accounts for 

other noise sources in the area at the time of construction. 
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Appendix A ï Fundamentals and Noise 
and Vibration 

NOISE 

Sound is characterized by both its amplitude and frequency (or pitch). The human ear does not 

hear all frequencies equally. In particular, the ear deemphasizes low and very high frequencies. 

To better approximate the sensitivity of human hearing, the A-weighted decibel scale has been 

developed. A-weighted decibels are abbreviated as ñdBA.ò On this scale, the human range of 

hearing extends from approximately 3 dBA to around 140 dBA. As a point of reference, Figure 

12 includes examples of A-weighted sound levels from common indoor and outdoor sounds. 

Figure 12: Typical Outdoor and Indoor Noise Levels 

 

 

Using the decibel scale, sound levels from two or more sources cannot be directly added together 

to determine the overall sound level. Rather, the combination of two sounds at the same level 

yields an increase of 3 dB. The smallest recognizable change in sound level is approximately 1 

dB. A 3-dB increase in the A-Weighted sound level is generally considered perceptible, whereas 

a 5-dB increase is readily perceptible. A 10-dB increase is judged by most people as an 

approximate doubling of the perceived loudness. 
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Noise Terminology 

Following are brief definitions of the measures of environmental noise used in this study: 

¶ Maximum Sound Level (Lmax): Lmax is the maximum sound level that occurs during an 
event such as a train passing.  

¶ Equivalent Sound Level (Leq): Environment sound fluctuates constantly. The equivalent 
sound level (Leq) is the most common means of characterizing community noise. Leq 
represents a constant sound that, over a specified period of time, has the same sound 
energy as the time-varying sound. Leq is used by the Federal Transit Administration (FTA) to 
evaluate noise effects at institutional land uses, such as schools, churches, and libraries, 
from proposed transit projects. 

¶ Day-Night Average Sound Level (Ldn): Ldn is a 24-hour Leq with an adjustment to reflect the 
greater sensitivity of most people to nighttime noise. The adjustment is a 10 dB penalty for 
all sound that occurs between the hours of 10:00 p.m. to 7:00 a.m. The effect of the penalty 
is that, when calculating Ldn, any event that occurs during the nighttime is equivalent to ten 
occurrences of the same event during the daytime. Ldn is the most common measure of total 
community noise over a 24-hour period and is used by the FTA to evaluate residential noise 
effects from proposed transit projects. 

¶ Community Noise Equivalent Level (CNEL or Lden): CNEL is a 24-hour Leq with the same 
nighttime penalty as Ldn, and with an additional adjustment for evening hours. A penalty of 
5 dB is applied to all sound that occurs between the hours of 7 p.m. and 10 p.m., typical 
relaxation and conversation time. 

¶ Exceedance Level (LXX): This is the percent of time a sound level is exceeded during the 
measurement period. For example, the L99 is the sound level exceeded 99 percent of the 
measurement period. For a-1 hour period, L99 is the sound level exceeded for all except 36 
seconds of the hour. L1 represents typical maximum sound levels, L33 is approximately equal 
to Leq when free-flowing traffic is the dominant noise source, L50 is the median sound level, 
and L99 is close to the minimum sound level. 

¶ Sound Exposure Level (SEL): SEL is a measure of the acoustic energy of an event such 
as a train passing. In essence, the acoustic energy of the event is compressed into a 1-
second period. SEL increases as the sound level of the event increases and as the duration 
of the event increases. It is often used as an intermediate value in calculating overall metrics 
such as Leq and Ldn. 

 

VIBRATION  

One potential community effect from the proposed project is vibration that is transmitted from the 

tracks through the ground into adjacent houses. This is referred to as groundborne vibration. 

When evaluating human response, groundborne vibration is usually expressed in terms of 

decibels using the RMS vibration velocity. Some limits are also presented in terms of the peak 

particle velocity (PPV). RMS is defined as the average of the squared amplitude of the vibration 

signal. To avoid confusion with sound decibels, the abbreviation VdB is used for vibration 

decibels. All vibration decibels in this report use a decibel reference of 1 micro-inch/second 

(µin/sec.). PPV is the maximum instantaneous positive or negative peak of an oscillating vibration 
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signal, in this report using velocity in inches/second (in/sec). The RMS amplitude is always 

positive, and always less than the PPV. Figure 13 shows a sample vibration signal, where the 

bold line is the RMS velocity and the lighter-weight line is the raw signal. 

Figure 13: Comparing PPV and RMS Values of a Sample Vibration Signal 

 

Source: Federal Transit Administration, Transit Noise and Vibration Assessment Manual, 2018 

The potential adverse effects of rail transit groundborne vibration are as follows: 

¶ Perceptible Building Vibration: This is when building occupants feel the vibration of the 
floor or other building surfaces. Experience has shown that the threshold of human 
perception is around 65 VdB and that vibration that exceeds 75 to 80 VdB may be intrusive 
and annoying to building occupants.  

¶ Rattle: The building vibration can cause rattling of items on shelves and hanging on walls, 
and various different rattle and buzzing noises from windows and doors. 

¶ Reradiated Noise: The vibration of room surfaces radiates sound waves that may be 
audible to humans. This is referred to as groundborne noise. When audible groundborne 
noise occurs, it sounds like a low-frequency rumble. For a surface rail system such as the 
proposed project, the groundborne noise is usually masked by the normal airborne noise 
radiated from the transit vehicle and the rails. 

¶ Damage to Building Structures: Although it is conceivable that vibration from a light rail 
system could cause damage to fragile buildings, the vibration from rail transit systems is 
usually one to two orders of magnitude below the most restrictive thresholds for preventing 
building damage. Hence the vibration impact criteria focus on human annoyance, which 
occurs at much lower amplitudes than does building damage. 

Often it is necessary to determine the contribution at different frequencies when evaluating 

vibration or noise signals. The 1/3-octave band spectrum is the most common procedure used to 

evaluate frequency components of acoustic signals. The term ñoctaveò has been borrowed from 

music where it refers to a span of eight notes. The ratio of the highest frequency to the lowest 
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frequency in an octave is 2:1. For a 1/3-octave band spectrum, each octave is divided into three 

bands where the ratio of the lowest frequency to the highest frequency in each 1/3-octave band 

is 21/3:1 (1.26:1). An octave consists of three 1/3 octaves. 

The 1/3-octave band spectrum of a signal is obtained by passing the signal through a bank of 

filters. Each filter excludes all components except those that are between the upper and lower 

range of one 1/3-octave band. The FTA Guidance Manual is a good reference for additional 

information on transit noise and vibration and the technical terms used in this section. 

Vibration Terminology 

Most noise terms have a vibration equivalent by replacing the noise level with a vibration level. 

Following are three vibration terms used in this report for quantifying vibration energy: 

¶ Equivalent Vibration Level (Leq or Lv ): The equivalent vibration level (Leq or Lv) represents 
a constant vibration that, over a specified period of time, has the same sound energy as the 
time-varying vibration. 

¶ Peak Particle Velocity (PPV): the maximum, instantaneous positive or negative peak of an 
oscillating vibration signal. 

¶ Exceedance Level (LXX): see definition in noise section above and replace noise with 
vibration. 

¶ Maximum Sound Level (Lmax): see definition in noise section above and replace noise with 
vibration. 

Following are some terms related to predicting vibration energy: 

¶ Force Density Level (FDL): The amount of vibration energy that is generated by the train 
into the ground under the rail.  

¶ Line Source Transfer Mobility (LSTM): This is a measure of much vibration energy is 
absorbed by the ground as on moves away from the source. It is similar to a Point Source 
Transfer Mobility (PSTM) but uses a line-source such as a rail instead of a point-source.  

¶ Vibration Propagation Test: This is a non-destructive vibration test performed on the 
ground to estimate the LSTM of the soil. With the LSTM and measured train levels (Lv) one 
can estimate the trainôs FDL.  
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Appendix B ï Existing Noise 
Measurements and Maps 

This appendix provides information on the existing noise measurement data. This includes data 

collected at/near the receivers for purposes of establishing existing noise, as well as 

measurements taken to help determine the horn noise levels in the region. Class 1 sound level 

meters were used to collect 1-second A-weighted Leq data during each measurement period. 

Data were then processed to determine sound levels for the following metrics: loudest hour Leq, 

Ldn, and CNEL.  

Existing noise data applied to the project also incudes data collected along the AVL rail corridor 

for other projects. This includes: 

- California High Speed Rail (HSR) 

- Metrolink Central Maintenance Facility (CMF) 

- LA Metro Link Union Station (LUS) 

Measurement locations are shown in Figure 14 to Figure 66, along with nearby sensitive 

receivers. Below is a reminder of the sections to help navigate the figures.  

Number Study Area Section Associated City/Jurisdiction 

1 LA Union Station to Highway Los Angeles 

2 Highway 2 to Highway 134 Los Angeles - Glendale 

3 Highway 134 to I-5 Glendale - Burbank 

4 I-5 to 210 Burbank - Sylmar 

5 SW mountains: 210 to Capra Rd) Sylmar - Santa Clarita 

6 
NE mountains: Capra Rd to 

Pearblossom Hwy) 
Santa Clarita - Palmdale 

7 
Pearblossom Hwy to Lancaster 

Station) 
Palmdale - Lancaster 

 

Note that all AVL measurements and sensitive receivers are numbered south to north along the 

corridor, with only a couple exceptions, where additional measurement locations were added. 

Residential sensitive receivers are colored purple within 750 feet of the alignment (and labeled 

with numbers) and green farther out (receivers out to 1,600 feet). Other sensitive receivers: 

institutional (schools, churches, etc.) are colored yellow close in (labeled with letters) and 

orange farther out, and theaters/studios are colored blue close in (labeled with letters) and none 

farther out. Each figure shows a key for receiver types, as well as ranges of purple and yellow 

(out to 750 feet) receiver numbers shown on the map. Receiver IDs read as ñoperational 
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direction ï section number ï receiver number or letter,ò for example NB-1-006 is a residential 

receiver on the northbound side in Section 1, receiver #6.  

A summary of the measurements is shown in Table 21. Also included in the table are the data 

used from other projects; these data are designated as HSR, CMF, and LUS in the Site ID. 

Following the table, photos and sound level time histories are shown for the Antelope Valley 

Line March 2021 measurement positions.  
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Figure 14: Measurement Locations: Section 1 
Receivers: NB-1-001 to NB-1-002, SB-1-001 to SB-1-002; Measurements: LUS ML1,2,3 
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Figure 15: Measurement Locations: Section 1 
Receivers: NB-1-003 to NB-1-006, NB-1-A; Measurements: LT-01, ST-01,02 
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Figure 16: Measurement Locations: Section 1 
Receivers: NB-1-007 to NB-1-054, SB-1-003 to SB-1-023; Measurements: CMF (all), LT-02, ST-03,04 
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Figure 17: Measurement Locations: Section 1 
Receivers: SB-1-024 to SB-1-026 and NB-1-C,D,E; Measurements: LT-03 
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Figure 18: Measurement Locations: Section 2 
Receivers: NB-2-001 to NB-2-036, SB-2-001 to SB-2-114, NB-2-A,B,C, SB-2-A,B,C; Measurements: LT-04, ST-05,06 
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Figure 19: Measurement Locations: Section 2 
Receivers: NB-2-037 to NB-2-040, SB-2-115 to SB-2-163; Measurements: ST-07 
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Figure 20: Measurement Locations: Section 2 
Receivers: NB-2-041, SB-2-164 to SB-2-187, NB-2-D; Measurements: ST-08,9 
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Figure 21: Measurement Locations: Section 2 
Receivers: NB-1-042 to NB-1-047, SB-2-D,E; Measurements: LT-05, ST-10 
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Figure 22: Measurement Locations: Section 3 
Receivers: NB-3-001 to NB-3-060, NB-3-A; Measurements: LT-06, ST-11 
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Figure 23: Measurement Locations: Section 3 
Receivers: NB-3-061 to NB-3-062, NB-3-B,C, SB-3-A; Measurements: ST-12 
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Figure 24: Measurement Locations: Section 3 
Receivers: NB-3-063, NB-3-D, SB-3-B,C; Measurements: HSR-LT-30 
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Figure 25: Measurement Locations: Section 3 
Receivers: NB-3-064 to NB-3-107, SB-3-D; Measurements: HSR-LT-28, ST-13 
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Figure 26: Measurement Locations: Section 3 
Receivers: NB-3-108 to NB-3-180, SB-1-001 to SB-1-022, NB-3-E,F, SB-3-E; Measurements: HSR-LT-26,27 

 


























































































































































































































































































































































