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1. Introduction 
This technical protocol outlines the proposed methodology and assumptions for the State Route 710 
(SR 710) North Study Quantitative PM2.5

1 and PM10
2 Hot‐Spot Analysis.  

In November 2015, the United States Environmental Protection Agency (EPA) released a final 
Transportation Conformity Guidance for Quantitative Hot‐Spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas (Guidance) for quantifying the local air quality impacts of 
transportation projects and comparing them to the particulate matter national ambient air quality 
standards (NAAQS) (75 Federal Register [FR] 79370). The EPA originally released the quantitative 
guidance in December 2010, which was revised in November 2013 to reflect California's latest 
approved emissions model, Emission Factor Model for Onroad Motor Vehicles (EMFAC2011‐PL), and 
EPA’s 2012 particulate matter NAAQS final rule. The Guidance was revised in November 2015 to 
indicate an area source modeling preference, meteorological data use and receptor placement 
clarification, and new PM2.5 and PM10 design value calculation methodology. The Clean Air Act 
Transportation Conformity regulations require a hot‐spot analysis to be completed for a project of 
air quality concern (POAQC). The final rule in 40 Code of Federal Regulations (CFR) 93.123(b)(1) 
defines the POAQC as: 

i) New or expanded highway projects that have a significant number of or significant increase in 
diesel vehicles; 

ii) Projects affecting intersections that are at Level‐of‐Service (LOS) D, E, or F with a significant 
number of diesel vehicles, or those that will change to LOS D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project; 

iii) New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location; 

iv) Expanded bus and rail terminals and transfer points that significantly increase the number of 
diesel vehicles congregating at a single location; and 

v) Projects in or affecting locations, areas, or categories of sites which are identified in the PM2.5 
and PM10 applicable implementation plan or implementation plan submission, as appropriate, as 
sites of violation or possible violation. 

The project under study in this Quantitative Hot‐Spot protocol (Protocol) proposes transportation 
improvements to improve mobility and relieve congestion in the area between State Route 2 (SR 2) 
and Interstates 5, 10, 210 and 605 (I‐5, I‐10, I‐210, and I‐605, respectively) in east/northeast Los 
Angeles and the western San Gabriel Valley. This Protocol has been prepared according to the 
procedures and methodology provided in the Guidance. As discussed in Section 2.3, the project 
includes TSM/TDM, LRT, and freeway tunnel alternatives. Only the freeway tunnel alternative was 
determined to be a Project of Air Quality Concern (POAQC). Therefore, a quantitative PM Hot‐Spot 
Analysis of the selected Freeway Tunnel Alternative variation will only be prepared if the Freeway 
Tunnel Alternative is selected as the preferred alternative.

                                                      
1   Fine particulate matter less than 2.5 microns in diameter (PM2.5). 
2   Coarse particulate matter less than 10 microns in diameter (PM10). 
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2. Project Description 
2.1 Introduction 
The California Department of Transportation (Caltrans), in cooperation with the Los Angeles County 
Metropolitan Transportation Authority (Metro) proposes transportation improvements to improve 
mobility and relieve congestion in the area between State Route 2 (SR 2) and Interstates 5, 10, 210 
and 605 (I‐5, I‐10, I‐210, and I‐605, respectively) in east/northeast Los Angeles and the western San 
Gabriel Valley. The study area for the State Route 710 (SR 710) North Study as depicted on Figure 
2‐1 is approximately 100 square miles and generally bounded by I‐210 on the north, I‐605 on the 
east, I‐10 on the south, and I‐5 and SR 2 on the west. Caltrans is the Lead Agency under the National 
Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA). 

2.2 Purpose and Need 
2.2.1 Purpose of the Project 
Due to the lack of continuous north‐south transportation facilities in the study area, there is 
congestion on freeways, cut‐through traffic that affects local streets, and low‐frequency transit 
operations in the study area. Therefore, the following project purpose has been established.  

The purpose of the proposed action is to effectively and efficiently accommodate regional and local 
north‐south travel demands in the study area of the western San Gabriel Valley and east/northeast 
Los Angeles, including the following considerations:  

 Improve efficiency of the existing regional freeway and transit networks.  

 Reduce congestion on local arterials adversely affected due to accommodating regional traffic 
volumes. 

 Minimize environmental impacts related to mobile sources. 
 

2.2.2 Need for the Project 
The study area is centrally located within the extended urbanized area of Southern California. With 
few exceptions, the area from Santa Clarita in the north to San Clemente in the south (a distance of 
approximately 90 miles [mi]) is continuously urbanized. Physical features such as the San Gabriel 
Mountains and Angeles National Forest on the north, and the Puente Hills and Cleveland National 
Forest on the south, have concentrated urban activity between the Pacific Ocean and these physical 
constraints. This urbanized area functions as a single social and economic region that is identified by 
the Census Bureau as the Los Angeles‐Long Beach‐Santa Ana Metropolitan Statistical Area (MSA).  

There are seven major east‐west freeway routes:  

 State Route 118 (SR 118)  

 United States Route 101 (US‐101)/State Route 134 (SR 134)/I‐210  

 I‐10 

 State Route 60 (SR 60) 
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 Interstate 105 (I‐105) 

 State Route 91 (SR 91)  

 State Route 22 (SR 22)  
 

There are seven major north‐south freeway routes: 

 Interstate 405 (I‐405)  

 US‐101/State Route 170 (SR 170) 

 I‐5 

 Interstate 110 (I‐110)/State Route 110 (SR 110) 

 Interstate 710 (I‐710) 

 I‐605 

 State Route 57 (SR 57) 
 

All of these major routes are located in the central portion of the Los Angeles‐Long Beach‐Santa Ana 
MSA. Of the seven north‐south routes, four are located partially within the study area (I‐5, I‐110/
SR 110, I‐710, and I‐605), two of which (I‐110/SR 110 and I‐710) terminate within the study area 
without connecting to another freeway. As a result, a substantial amount of north‐south regional 
travel demand is concentrated on a few freeways, or diverted to local streets within the study area. 
This effect is exacerbated by the overall southwest‐to‐northeast orientation of I‐605, which makes it 
an unappealing route for traffic between the southern part of the region and the urbanized areas to 
the northwest in the San Fernando Valley, the Santa Clarita Valley, and the Arroyo‐Verdugo region.  

The lack of continuous north‐south transportation facilities in the study area has the following 
consequences, which have been identified as the elements of need for the project:  

 Degradation of the overall efficiency of the larger regional transportation system 

 Congestion on freeways in the study area 

 Congestion on the local streets in the study area 

 Poor transit operations within the study area 
 

2.3 Alternatives 
The proposed alternatives include the No Build Alternative, the Transportation System 
Management/Transportation Demand Management (TSM/TDM) Alternative, the Bus Rapid Transit 
(BRT) Alternative, the Light Rail Transit (LRT) Alternative, and the Freeway Tunnel Alternative. These 
alternatives are each discussed below.  

On May 27, 2014 the Southern California Association of Governments’ (SCAG) Transportation 
Conformity Working Group (TCWG) reviewed a qualitative PM hot‐spot analysis form for the 
proposed project. The TCWG determined that the TSM/TDM, LRT, and BRT Alternatives are not 
POAQCs. Therefore, no further analysis of these alternatives is required for transportation 
conformity purposes. The Freeway Tunnel Alternative was determined to be a POAQC. The final PM 
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hot‐spot analysis will only evaluate the proposed project’s preferred alternative. Therefore, a 
Quantitative PM Hot‐Spot Analysis of the selected Freeway Tunnel Alternative variation will only be 
prepared if the Freeway Tunnel Alternative is selected as the preferred alternative.   

2.3.1 No Build Alternative 
The No Build Alternative includes projects/planned improvements through 2035 that are contained 
in the Federal Transportation Improvement Program (FTIP), as listed in the SCAG 2012 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS), Measure R, and the funded 
portion of Metro’s 2009 Long Range Transportation Plan (LRTP). The No Build Alternative does not 
include any planned improvements to the SR 710 Corridor. Figure 2‐2 illustrates the projects in the 
No Build Alternative. 

2.3.2 Transportation System Management/Transportation Demand 
Management (TSM/TDM) Alternative 

The TSM/TDM Alternative consists of strategies and improvements to increase efficiency and 
capacity for all modes in the transportation system with lower capital cost investments and/or lower 
potential impacts. The TSM/TDM Alternative is designed to maximize the efficiency of the existing 
transportation system by improving capacity and reducing the effects of bottlenecks and 
chokepoints. Components of the TSM/TDM Alternative are shown on Figure 2‐3. TSM strategies 
increase the efficiency of existing facilities (i.e., TSM strategies are actions that increase the number 
of vehicle trips which a facility can carry without increasing the number of through lanes). As 
discussed in Section 2.3, this alternative was determined to be not a POAQC. Therefore, a 
Quantitative PM Hot‐Spot Analysis would not be required for this alternative.  

2.3.3 Bus Rapid Transit (BRT) Alternative 
The BRT Alternative would provide high‐speed, high‐frequency bus service through a combination of 
new, dedicated, and existing bus lanes and mixed‐flow traffic lanes to key destinations between East 
Los Angeles and Pasadena. The proposed route length is approximately 12 mi. Figure 2‐4 illustrates 
the BRT Alternative.  

The BRT Alternative includes the BRT trunk line arterial street and station improvements, frequent 
bus service, new bus feeder services, and enhanced connecting bus services. BRT includes bus 
enhancements identified in the TSM/TDM Alternative, except for improvements to Route 762. As 
discussed in Section 2.3, this alternative was determined to be not a POAQC. Therefore, a 
Quantitative PM Hot‐Spot Analysis would not be required for this alternative. 

2.3.4 Light Rail Transit (LRT) Alternative 
The LRT Alternative would include passenger rail operated along a dedicated guideway, similar to 
other Metro light rail lines. The LRT alignment is approximately 7.5 mi long, with 3 mi of aerial 
segments and 4.5 mi of bored tunnel segments. Figure 2‐5 illustrates the LRT Alternative. 

The LRT Alternative would begin at an aerial station on Mednik Avenue adjacent to the existing East 
Los Angeles Civic Center Station on the Metro Gold Line. The alignment would remain elevated as it 
travels north on Mednik Avenue, west on Floral Drive, north across Corporate Center Drive, and 
then along the west side of I‐710, primarily in Caltrans right‐of‐way (ROW), to a station adjacent to  
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the California State University, Los Angeles (Cal State LA). The alignment would descend into a 
tunnel south of Valley Boulevard and travel northeast to Fremont Avenue, north under Fremont 
Avenue, and easterly to Fair Oaks Avenue. The alignment would then cross under SR 110 and end at 
an underground station beneath Raymond Avenue adjacent to the existing Fillmore Station on the 
Metro Gold Line. 

Two directional tunnels are proposed with tunnel diameters approximately 20 feet (ft) each, located 
approximately 60 ft below the ground surface. Other supporting tunnel systems include emergency 
evacuation cross passages for pedestrians, a ventilation system consisting of exhaust fans at each 
portal and an exhaust duct along the entire length of the tunnel, fire detection and suppression 
systems, communications and surveillance systems, and 24‐hour monitoring, similar to the existing 
LRT system. 

The TSM/TDM Alternative improvements would also be constructed as part of the LRT Alternative. 
These improvements would provide the additional enhancements to maximize the efficiency of the 
existing transportation system by improving capacity and reducing the effects of bottlenecks and 
chokepoints. The only component of the TSM/TDM Alternative improvements that would not be 
constructed with the LRT Alternative is Other Road Improvement T‐1 (Valley Boulevard to Mission 
Road Connector Road). As discussed in Section 2.3, this alternative was determined to be not a 
POAQC. Therefore, a Quantitative PM Hot‐Spot Analysis would not be required for this alternative. 

2.3.5 Freeway Tunnel Alternative 
The alignment for the Freeway Tunnel Alternative starts at the existing southern stub of SR 710 in 
Alhambra, just north of I‐10, and connects to the existing northern stub of SR 710, south of the 
I‐210/SR 134 interchange in Pasadena. The Freeway Tunnel Alternative would include the following 
tunnel support systems: emergency evacuation for pedestrians and vehicles, air scrubbers, a 
ventilation system consisting of exhaust fans at each portal, an exhaust duct along the entire length 
of the tunnel and jet fans within the traffic area of the tunnel, fire detection and suppression 
systems, communications and surveillance systems, and 24‐hour monitoring. An operations and 
maintenance (O&M) building would be constructed at the northern and southern ends of the 
tunnel. There would be no operational restrictions for the tunnel, with the exception of vehicles 
carrying flammable or hazardous materials. As part of both design variations of the Freeway Tunnel 
Alternative, the I‐710 northbound off‐ramp and southbound on‐ramp at Valley Boulevard would be 
modified.  

The TSM/TDM Alternative improvements would also be constructed as part of the Freeway Tunnel 
Alternative, including either the dual‐bore or single‐bore design variations. These improvements 
would provide the additional enhancements to maximize the efficiency of the existing 
transportation system by improving capacity and reducing the effects of bottlenecks and 
chokepoints. The only components of the TSM/TDM Alternative improvements that would not be 
constructed with the Freeway Tunnel Alternative are Other Road Improvements T‐1 (Valley 
Boulevard to Mission Road Connector Road) and T‐3 (St. John Avenue Extension between Del Mar 
Boulevard and California Avenue).  

2.3.5.1 Design Variations 
The Freeway Tunnel Alternative includes two design variations. These variations relate to the 
number of tunnels constructed. The dual‐bore design variation includes two tunnels that 
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independently convey northbound and southbound vehicles. The single‐bore design variation 
includes one tunnel that carries both northbound and southbound vehicles. Figure 2‐6 illustrates the 
dual‐bore and single‐bore tunnel design variations for the Freeway Tunnel Alternative. Each of these 
design variations is described below. 

 Dual‐Bore Tunnel: The dual‐bore tunnel design variation is approximately 6.3 mi long, with 4.2 
mi of bored tunnel, 0.7 mi of cut‐and‐cover tunnel, and 1.4 mi of at‐grade segments. The dual‐
bore tunnel design variation would consist of two side‐by‐side tunnels (the east tunnel would 
convey northbound traffic, and the west tunnel would convey southbound traffic). Each tunnel 
would have two levels with traffic traveling in the same direction. Each tunnel would consist of 
two lanes of traffic on each level, traveling in one direction, for a total of four lanes in each 
tunnel. The eastern tunnel would be constructed for northbound traffic, and the western tunnel 
would be constructed for southbound traffic. Each bored tunnel would have an outside 
diameter of approximately 58.5 ft and would be located approximately 120 to 250 ft below the 
ground surface. Vehicle cross passages would be provided throughout this tunnel variation that 
would connect one tunnel to the other tunnel for use in an emergency situation. Figure 2‐6 
illustrates the dual‐bore tunnel variation of the Freeway Tunnel Alternative. 

Short segments of cut‐and‐cover tunnels would be located at the south and north termini to 
provide access via portals to the bored tunnels. The portal at the southern terminus would be 
located south of Valley Boulevard. The portal at the northern terminus would be located north 
of Del Mar Boulevard. No intermediate interchanges are planned for the tunnel. 

 Single‐Bore Tunnel: The single‐bore tunnel design variation is also approximately 6.3 mi long, 
with 4.2 mi of bored tunnel, 0.7 mi of cut‐and‐cover tunnel, and 1.4 mi of at‐grade segments. 
The single‐bore tunnel design variation would consist of one tunnel with two levels. Each level 
would have two lanes of traffic traveling in one direction. The northbound traffic would traverse 
the upper level, and the southbound traffic would traverse the lower level. The single‐bore 
tunnel would provide a total of four lanes. The single‐bore tunnel would also have an outside 
diameter of approximately 58.5 ft and would be located approximately 120 to 250 ft below the 
ground surface. The single‐bore tunnel would be in the same location as the northbound tunnel 
in the dual‐bore tunnel design variation. Figure 2‐7 illustrates the single‐bore tunnel variation 
cross section of the Freeway Tunnel Alternative. 

 

2.3.5.2 Operational Variations 
There are three different parameters related to the operational variations of the Freeway Tunnel 
Alternative:  

 Tolling: Tolls could be charged for vehicles using the tunnel, or it could be free for all drivers (a 
conventional freeway). 

 Trucks: Trucks could be prohibited or allowed. 

 Express Bus: A dedicated Express Bus could be operated using the tunnel. The Express Bus route 
would start at the Commerce Station on the Orange County Metrolink line, and then serve the 
Montebello Station on the Riverside Metrolink line and East Los Angeles College before entering 
I‐710 at Floral Drive. The bus would travel north to Pasadena via the proposed freeway tunnel, 
making a loop serving Pasadena City College, the California Institute of Technology, and 
downtown Pasadena before re‐entering the freeway and making the reverse trip. 
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The following operational variations have been studied for the Freeway Tunnel Alternative:  

 Freeway Tunnel Alternative without Tolls: The facility would operate as a conventional freeway 
with lanes open to all vehicles. Trucks would be allowed and there would be no Express Bus 
service. This operational variation would be considered for only the dual‐bore tunnel design 
variation.  

 Freeway Tunnel Alternative with Trucks Excluded: The facility would operate as a conventional 
freeway; however, trucks would be excluded from using the tunnel. There would be no Express 
Bus service. Signs would be provided along I‐210, SR 134, I‐710, and I‐10 to provide advance 
notice of the truck restriction. This operational variation would be considered for the dual‐bore 
tunnel only. 

 Freeway Tunnel Alternative with Tolls: All vehicles, including trucks, using the tunnel would be 
tolled. There would be no Express Bus service. This operational variation would be considered 
for both the dual‐ and single‐bore tunnels described above.  

 Freeway Tunnel Alternative with Trucks Excluded and with Tolls: The facility would be tolled 
for all automobiles. There would be no Express Bus service. Trucks would be excluded from 
using the tunnel. Signs would be provided along I‐210, SR 134, I‐710, and I‐10 to provide 
advance notice of the truck restriction. This operational variation would be considered for the 
single‐bore tunnel only. 

 Freeway Tunnel Alternative with Toll and Express Bus: The freeway tunnel would operate as a 
tolled facility and include an Express Bus component. The Express Bus would be allowed in any 
of the travel lanes in the tunnel; no bus‐restricted lanes would be provided. Trucks would be 
allowed. This operational variation would be considered for the single‐bore tunnel only.  

 

Pursuant to 40 CFR 93.105(c)(1)(i), the conformity rule requires interagency consultation to evaluate 
and choose models and associated methods and assumptions. The interagency consultation for the 
area where this project is proposed has been established as a Transportation Conformity Working 
Group (TCWG) organized by the Southern California Association of Governments (SCAG). As 
required by the conformity rule, this Protocol has been submitted to the TCWG for interagency 
consultation and approval.  
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3. Interagency Consultation 
As discussed in Section 2.3, on May 27, 2014, SCAG’s TCWG reviewed a qualitative PM hot‐spot 
analysis form for the proposed project. The TCWG determined that the TSM/TDM, LRT, and BRT 
Alternatives are not POAQCs. The Freeway Tunnel Alternatives were determined to be POAQCs. 

Table 3.1 provides a summary of the methodologies and assumptions included in this Protocol that 
require approval through interagency consultation.  

TABLE 3.1: 
Summary of Methods and Assumptions  

Subject  Proposed Action 

Area for Analysis 
The study area for the SR 710 North Study is approximately 100 square miles and 
generally bounded by I‐210 on the north, I 605 on the east, I‐10 on the south, and I‐5 and 
SR 2 on the west. 

Analysis Years  2025 Opening Year and 2035 Horizon Year 

Applicable Standards 

24‐Hour PM2.5 NAAQS: 35 μg/m
3 (2006 Standard) 

Annual PM2.5 NAAQS: 12 μg/m
3 (2012 standard) 

24‐hour PM2.5 NAAQS (conformity process1): 65 μg/m3 (1997 Standard) 
Annual PM2.5 NAAQS (conformity process): 15 μg/m3 
24‐Hour PM10 NAAQS: 150 μg/m

3 

Types of Emissions 

• Direct emissions of PM2.5 and PM10 (exhaust and tire/brake wear) 
• Re‐entrained PM2.5 and PM10 road dust 
• There are no major industrial or commercial developments in the project area that 

would be affected by the proposed alternatives. Therefore, no nearby sources other 
than roadways will be considered.  

• No construction emissions considered (less than 5 years at individual locations) 

Emission Model 
EMFAC2014

2 for vehicle exhaust, brake and tire wear fugitive dust, AP‐42 for entrained 
dust. 

Dispersion Model  The latest version of  EPA AERMOD (version 15181 at the time of this report) 

Surface Meteorology Data 
Central Los Angeles Monitoring Station, 1630 North Main Street, Los Angeles, CA 
(Latitude: 34.066590, Longitude: ‐118.226880, Elevation: 87 meters) 

Upper Air Meteorology Data  Miramar Station, San Diego County, CA 

Background Monitoring Stations 
Central Los Angeles Monitoring Station, 1630 North Main Street, Los Angeles, CA and 
Pasadena Monitoring Station, 752 S. Wilson Ave., Pasadena, CA 

Receptor Locations 

Using traffic data to identify the locations with the highest increase of vehicle volumes. 
For these locations, set up receptors for freeways and arterials as follows: 
• 25m grid spacing starting at 5m from the edge of all roadway or right of way (ROW) 

out to 100m 
• 100m grid spacing between 100m and 500m from the edge of all roadways or ROW 
• only where the public has access (i.e., not in median strips, ROW, or the approach to a 

tunnel) 

Emission Source Parameters  See Table 4.1 below. 

Other Input Parameters 
Recommendations from the November 2015 EPA Hot‐Spot Guidance including use of 
actual and proposed terrain data and particulate dry deposition. 

1
 The 65 μg/m

3
 PM2.5 (24‐hr) NAAQS was not revoked when the 35 μg/m

3
NAAQS was promulgated in 2006. The 15 μg/m

3
 annual PM2.5

standard was not revoked when the 12 μg/m
3
 standard was promulgated in 2012.  

2
 The USEPA approved the use of EMFAC2014 for conformity analyses on December 14, 2015. 
EPA = United States Environmental Protection Agency
m = meter 
NAAQS = National Ambient Air Quality Standards 

PM10 = particulate matter less than 10 microns in size
PM2.5 = particulate matter less than 2.5 microns in size 
μg/m

3
 = micrograms per cubic meter
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4. Hot-Spot Analysis Methodology 
The project is located within the South Coast Air Basin (SCAB) region of Los Angeles County. The 
proposed project is within a nonattainment area for the federal PM2.5 standards and within an 
attainment/maintenance area for the federal PM10 standard. A quantitative hot‐spot analysis for 
PM2.5 and PM10 is, therefore, deemed necessary to satisfactorily meet the conformity requirements 
in accordance with EPA's final rule and the Guidance.  

A hot‐spot analysis is defined in the 40 CFR 93.101 as an estimation of likely future localized 
pollutant concentrations and a comparison of those concentrations to the relevant air quality 
standards. A project‐level hot‐spot analysis assesses the air quality impacts on a scale smaller than 
an entire nonattainment or maintenance area such as a congested freeway corridor. Such an 
analysis is a means of demonstrating that a transportation project meets Clean Air Act (CAA) 
conformity requirements to support State and local air quality goals with respect to potential 
localized air quality impacts. 

CAA Section 176(c)(1)(B) is the statutory criterion that must be met by all projects in nonattainment 
and maintenance areas that are subject to transportation conformity. Section 176(c)(1)(B) states 
that federally supported transportation projects must not “cause or contribute to any new violation 
of any standard in any area; increase the frequency or severity of any existing violation of any 
standard in any area; or delay timely attainment of any standard or any required interim emission 
reductions or other milestones in any area.” As aforementioned, this Protocol has been prepared 
according to the procedures and methodology provided in the Guidance and utilizes dispersion 
modeling. 

According to the Guidance, a hot‐spot analysis must include the entire transportation project. Due 
to the extent of the project area, traffic data from the project traffic study will be used to identify 
the locations with the highest increase of vehicle volumes. See Appendix A for the detailed 
description of the locations to be analyzed. The air dispersion modeling will be conducted 
surrounding the identified locations with a fine receptor grid.  

4.1 National Ambient Air Quality Standards 
4.1.1 PM2.5 
PM2.5 nonattainment and maintenance areas are required to attain and maintain two NAAQS: 

 24‐hour Standards: The 2006 35 micrograms per cubic meter (μg/m3) standard and the 1997 65 
μg/m3 standard. Since the 2006 standard is tighter, conformity to this standard would also show 
conformity to the 1997 standard. 

 Annual Standards: The December 2012 12 μg/m3 and the 1997 15 μg/m3 standard. In December 
2014, the EPA issued designations for PM2.5 nonattainment areas, and these designations 
became effective in April 2015. The 2012 PM2.5 standard will become applicable for conformity 
purposes 1 year after the effective date (April 2016).  

 

The current 24‐hour standard is based on a 3‐year average of the 98th percentile of 24‐hour PM2.5 
concentrations. The current annual standard is based on a 3‐year average of annual mean PM2.5 
concentrations. A PM2.5 hot‐spot analysis must consider both standards unless it is determined for a 
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given area in which meeting the controlling standard would ensure that CAA requirements are met 
for both standards.  

4.1.2 PM10 
Nonattainment and maintenance areas are required to attain and maintain the following standard 
for PM10: 

 24‐hour standard: 150 μg/m3 
 

The 24‐hour PM10 standard is attained when the average number of exceedances in the previous 
3 calendar years is less than or equal to 1. An exceedance occurs when a 24‐hour concentration of 
155 μg/m3 or greater is measured at a site. The annual PM10 standard of 50 μg/m

3 is no longer used 
for determining the federal attainment status. 

4.2 Types of Emissions Considered 
In accordance with the EPA Guidance, this quantitative protocol was based on directly emitted and 
fugitive PM2.5 and PM10 emissions. Tailpipe, brake wear, tire wear, and re‐entrained road dust PM2.5 
and PM10 emissions will be considered in this Protocol. 

Vehicles cause dust from paved and unpaved roads to be re‐entrained, or re‐suspended, in the 
atmosphere. The South Coast Air Quality Management District (SCAQMD) 2012 Air Quality 
Management Plan (AQMP) identified re‐entrained road dust as a substantial source of particulate 
matter in the area’s emission budget. Therefore, re‐entrained road dust was considered in this 
Protocol. In addition, the EPA has published guidance on the use of AP 42 for reentrained road dust 
for State Implementation Plan (SIP) development and conformity (40 CFR Parts 51 and 93, February 
2011); therefore, re‐entrained PM2.5 is considered in this analysis. 

Secondary particles formed through PM2.5 and PM10 precursor emissions from a transportation 
project take several hours to form in the atmosphere, giving emissions time to disperse beyond the 
immediate study area of concern for localized analyses; therefore, they will not be considered in this 
protocol. Secondary emissions of PM2.5 and PM10 are considered part of the regional emissions 
analysis prepared for the conforming RTP and FTIP. 

According to the project schedules, the construction will not last more than 5 years at any individual 
site. Construction‐related emissions due to this project are thus considered temporary as defined in 
40 CFR 93.123(c)(5) and are not included in this Protocol. This project will comply with the SCAQMD 
Fugitive Dust Rules (Rule 403) for any fugitive dusts emitted during construction. Excavation, 
transportation, placement, and handling of excavated soils shall result in no visible dust migration. A 
water truck or tank will be available within the project limits at all times to suppress and control the 
migration of fugitive dusts from earthwork operations. The project is required to comply with any 
State, federal, and/or local rules and regulations developed as a result of implementing control and 
mitigation measures proposed as part of the SIP. 

4.3 Emission and Dispersion Models Used 
The EPA Guidance requires use of the latest emissions model in quantitative analyses. This 
quantitative protocol was prepared based on the latest EPA‐approved emissions model for use in 
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California (EMFAC20141). As recommended by the EPA Guidance, this quantitative protocol applied 
the simplified approach, using the assessment tool EMFAC2014 to help generate emission rates for 
the traffic forecasted within the SCAB portion of Los Angeles County in the years 2025 and 2035. The 
opening year (2025) will be modeled to consider the effects of the additional traffic immediately 
after opening. The 2035 conditions will be modeled to consider the traffic impact when the project 
area will have been developed according to the latest planning assumptions.  The emissions will be 
calculated for five individual periods of the day: AM (6:00 a.m. to 9:00 a.m.), mid‐day (9:00 a.m. to 
3:00 p.m.), PM (3:00 p.m. to 7:00 p.m.), evening (7:00 p.m. to 9:00 p.m.), and night time (9:00 p.m. 
to 6:00 a.m.). 

The EPA Guidance recommends that quantitative analyses be developed consistent with the EPA’s 
current recommended model under Appendix W to 40 CFR Part 51. While the American 
Meteorological Society/EPA Regulatory Model (AERMOD) is the EPA's recommended near‐field 
dispersion model, Section 3.2 of Appendix W provides applicable guidance with which an EPA's 
Regional Office may determine acceptability of alternative models (e.g., some commercial Graphical 
User Interface [GUI] versions of AERMOD). Due to the magnitude of the study area and complexity 
of the project scope (including vehicle emissions rates varying throughout the day as traffic flows 
change, varying roadway elevations, varied locations of receptors, etc.), the analysis will be 
prepared utilizing the Lakes Environmental Software AERMOD View (Lakes AERMOD View) program.  

On May 27, 2014, SCAG’s TCWG reviewed a qualitative PM hot‐spot analysis form for the proposed 
project. During this initial analysis, the EPA expressed concerns with the changes in truck traffic 
volumes that would result from implementing the project alternatives. Due to the extent of the 
project area, traffic data from the project traffic study will be used to identify the locations with the 
highest increase of vehicle volumes. See Appendix A for the detailed description of the locations to 
be analyzed. The air dispersion modeling will be conducted surrounding the identified locations with 
a fine receptor grid. 

In addition to the roadways, the modeling will include the freeway tunnel ventilation towers at both 
the north and south portals. The subsections below describe each source type to be modeled in 
AERMOD. The AERMOD model will be configured to run with either the PM10 or PM2.5 pollutant ID 
for the separate analyses of each pollutant.  

Vehicle emissions from highways and principal arterials will be modeled as area sources. Emissions 
from the freeway tunnel ventilation towers will be modeled as point sources. A summary of the 
parameters used for each type of source is shown in Table 4.1 and explained further in the following 
sections. 

For area sources, release height, width, length, angle, and initial vertical dimensions (RelHgt, Xinit , 
Yinit, Angle, and σzinit, respectively) will be based on Section 3.3.2.3 AREA Source Inputs in the User’s 
Guide for the AMS/EPA Regulatory Model‐AERMOD EPA‐454/B‐03‐001 (September 2004) and the 
EPA Guidance, Appendix J. As specified in the EPA Guidance, Appendix J, initial vertical dimensions 
will be 1.7 times the average vehicle height to account for the effects of the vehicle‐induced 
turbulence and the release height relative to the roadbed will be 13 ft for trucks and 5 ft for cars. 

                                                      
1   The USEPA approved the use of EMFAC2014 for conformity analyses on December 14, 2015. 
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TABLE 4.1:  
AERMOD Source Parameters for the PM2.5 and PM10 Hot‐Spot Analysis 

Source Type  Source Description 
AERMOD 
Source 
Type 

Release 
Height 
(ft) 

Source 
Width 

Exit 
Velocity 
(fpm) 

Exit 
Temperature 

(  ͦF) 

Stack 
Diameter 

(ft) 

Vehicle Exhaust & 
Fugitive Emissions 

Highway Mainlines  Area Various
1

Various
2

‐ ‐  ‐

Highway Interchanges Area Various
3

Various
2

‐ ‐  ‐

Principal Arterials  Area Various
1

Various
2

‐ ‐  ‐

Tunnel Ventilation 
Towers 

North and South Portal 
Exhaust and Fugitive 

Point  50
4
  ‐  Various

4
  Ambient  23

4
 

1
  The release height relative to the roadbed will be 13 ft for trucks (EPA Guidance, November 2015) and 5 ft for cars. A 

weighted average of the vehicle mix will be used to determine an average release height for each roadway segment.  
2
  Source width is dependent on specific road or interchange width. 
3
  A highway interchange release height will be the mainline release height raised to capture overpasses of the interchange. 
4
  The tower release height and stack diameter are dependent on the tunnel design, which may change as the tunnel 

ventilation system design is finalized. The exit flow velocity is based on vehicle traffic makeup and volumes. 
°F = degrees Fahrenheit 
AERMOD = American Meteorological Society/EPA Regulatory Model 
EPA = United States Environmental Protection Agency 
fpm = feet per minute 

ft = feet
PM10 = particulate matter less than 10 microns in size 
PM2.5 = particulate matter less than 2.5 microns in size 
 

 

Thus for heavy trucks the initial vertical dimension would be 1.7 X 13 = 22 ft (6.8 m) and for light 
duty vehicles 1.7 X 5 = 8.5 ft (2.6 m). The initial vertical dimension for any given emissions source 
would be based on a weighted average of the vehicle mix per period of day for each roadway link 
with initial vertical dimensions (σzinit) equal to the weighted average divided by 2.15. Similarly in the 
EPA Guidance, Appendix J, the release height relative to the roadbed will be based on the initial 
vertical dimension multiplied by 0.5. The width of the area source for each roadway segment will be 
calculated based on the average width of all lanes of the roadway including shoulders for the 
portion of that roadway that area source represents. For instance, for a 48 foot wide roadway with 
two 6 foot shoulders the area source would be 60 feet wide. Area sources along a roadway will all 
be adjacent. The LINE keyword will be used as appropriate to minimize the overall number of area 
sources. Because the fugitive PM emissions can be characterized with the same modeling 
parameters as the vehicle exhaust, they will be modeled with the same area sources. 

4.3.1 Freeway Mainlines 
The freeway mainline roads modeled in AERMOD will include existing roadways as well as new 
alignments to be constructed as part of the project. Roadway alignments and widths will be 
determined using engineering drawings, geographic information system (GIS) layers, and aerial 
photographs of the project. The operational vehicle exhaust and fugitive emissions from roadways 
will be modeled as a line of area sources. Area source representations of the highways will be 
developed based on roadway configurations and vertical dimensions for car and truck traffic as 
described above. The major freeways will be modeled with the average width of each specific 
freeway.  

4.3.2 Freeway Interchanges 
Similar to the freeway mainlines, a line of area sources following the average centerline of the 
interchange mainlines and ramps will be used. The area sources will be defined to match the 
interchange links, and the width of each link will be defined as the width of the traveled way (e.g., 
12 ft per lane), or the width of the traveled way + 6 meters, based on Appendix J.3 of EPA’s 
guidance.  More than one link may be needed for segments with curves, e.g., on ramps. The initial 
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vertical dimension and release height will be calculated as above and then the release height raised 
to account for the raised overpasses of the interchanges. 

4.3.3 Principal Arterials 
Principal arterials will be modeled as a line of area sources using the average centerline of the 
roadway. Most major arterials will be modeled with the width of a four‐lane roadway, with the 
exception of a few arterials that are mainly two‐lane roadways. Vehicle exhaust and fugitive dust 
emissions from principal arterials will be modeled the same way the freeway mainlines will be. 

4.3.4 Tunnel Ventilation Towers 
For the Freeway Tunnel Alternative, emissions from within the approximately 7.9 km (4.9 mile) long 
freeway tunnel will be adjusted to take into account the control efficiency of an air pollution control 
system that will have a single ventilation tower near each end of the tunnel (i.e., the southbound 
and northbound ventilation towers). The tunnel ventilation tower emissions will be modeled as 
point sources at each end of the tunnel. The north ventilation tower handles the vehicle emissions 
from north bound traffic. The south ventilation tower handles the vehicle emissions from the south 
bound traffic. Exhaust flow rates of the ventilation towers vary depending on the tunnel design 
variation (i.e., single‐bore or dual‐bore) and the traffic volumes within the tunnel. PM emissions for 
vehicles operating over the entire length of the tunnel in each direction will be estimated using 
EMFAC2014.  

The tunnel design includes an electrostatic filtration system to remove particulate matter in a three‐
step approach: 1. Protective grid for large particles; 2. Ionization of exhaust air and subsequent 
segregation in electrically charged collectors; 3. Electrostatically charged filter medium. This system 
is capable of removing 90 – 95% of PM10 and 80 ‐ 85% of PM2.5 (Tunnel Systems Report for the 
Freeway Tunnel Alternative, September 2014). For the PM Hotspot analysis the total tunnel PM 
emissions will be multiplied by 0.2 to represent a conservative control efficiency of 80% for both. 

Both ventilation towers of the tunnel (i.e., the southbound and northbound ventilation towers) will 
be equipped with PM control systems. The first measure to reduce tunnel PM emissions is regular 
cleaning with high‐pressure water. The second measure is the installation and use of electrostatic air 
filters at the tunnel portals. Control efficiency of the PM filters are dependent on the particle size 
distribution and varies between a low of 80 percent and a high of greater than 99 percent for the 
proposed PM emission control system (ILF Consulting Engineers 2013). To be conservative, the 
lowest control efficiency of 80 percent will be used to estimate the emissions from the ventilation 
towers such that 20 percent of total PM emissions generated inside the tunnels will be released to 
the atmosphere thru the ventilation towers. The tunnel ventilation systems will not treat or filter 
any other pollutants. 

The PM emissions to the tunnel ventilation system will be estimated based on the total vehicle 
volume and fleet mix for each direction over the 7.9 km tunnel segment. Because the ventilation 
system would be designed with sufficient capacity to prevent contaminated air escaping to outside 
of the tunnel, it is assumed that 100% of the PM emissions inside the tunnels would be captured by 
the ventilation systems. Although ventilation system will draw air from areas outside of the tunnel, 
for emission calculation purposes, it is assumed that PM emissions that occur on freeway segments 
outside of the tunnels will not enter the tunnels.   
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4.3.5 Nearby Sources 
Section 8.2 of the PM Guidance states that nearby sources of particulate matter need to be included 
in the air quality model on when those sources would be affected by the project. A search of nearby 
sources was conducted using the State Facility Inventory Database. It was determined that none of 
the nearby sources would be affected by the proposed project. Therefore, nearby sources will not 
be included in the dispersion modeling.  

4.3.6 Vehicle Characterization 
For all roadway and tunnel ventilation modeling sources, the emissions will be modeled as the 
combination of cars and trucks described in the traffic analysis. For every segment of roadway, the 
traffic data prescribed a unique volume of traffic, percentage of light‐duty vehicles (cars and light 
trucks), 2‐axle trucks, 3‐axle trucks, trucks with 4 or more axles, and average speed for five periods 
of the day: morning, mid‐day, afternoon, evening, and night. Thus, the PM hot‐spot analysis will 
characterize these vehicle emissions as varying throughout the day. The vehicle traffic will be 
assumed to not vary throughout the year. 

4.4 Meteorology and Climate 
The SCAB climate is determined by its terrain and geographical location. The SCAB is a coastal plain 
with connecting broad valleys and low hills. The Pacific Ocean forms the southwestern boundary of 
the SCAB, and high mountains surround the rest of the SCAB. The region lies in the semipermanent 
high‐pressure zone of the eastern Pacific Ocean. The resulting climate is mild and tempered by cool 
ocean breezes. This climatological pattern is rarely interrupted. However, periods of extremely hot 
weather, winter storms, and Santa Ana wind conditions do occur in the SCAB. 

The annual average temperature varies little throughout the SCAB, ranging from the low to middle 
60s (measured in degrees Fahrenheit [°F]). With a more pronounced oceanic influence, coastal areas 
show less variability in annual minimum and maximum temperatures than inland areas. The 
climatological station closest to the site monitoring temperature is the Pasadena Station.1 The 
annual average maximum temperature recorded at this station is 76.8°F, and the annual average 
minimum is 51.0°F. January is typically the coldest month in this area of the SCAB.  

The majority of rainfall in the SCAB occurs between November and April. Summer rainfall is minimal 
and generally limited to scattered thundershowers in coastal regions and slightly heavier showers in 
the eastern part of the SCAB along the coastal side of the mountains. The climatological station 
closest to the project limits that monitors precipitation is the Pasadena station. Average rainfall 
measured at this station varied from a high of 4.54 inches in February to 0.43 inch or less between 
May and September, with an average annual total of 20.24 inches. Patterns in monthly and yearly 
rainfall totals are unpredictable due to fluctuations in the weather. 

The SCAB experiences a persistent temperature inversion (increasing temperature with increasing 
altitude) as a result of the Pacific high. This inversion limits the vertical dispersion of air 
contaminants, holding them relatively near the ground. As the sun warms the ground and the lower 
air layer, the temperature of the lower air layer approaches the temperature of the base of the 

                                                      
1   Western Regional Climatic Center. 2015. http://www.wrcc.dri.edu (accessed November 23, 2015). 
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inversion (upper) layer until the inversion layer finally breaks, allowing vertical mixing with the lower 
layer. This phenomenon is observed from mid‐afternoon to late afternoon on hot summer days, 
when the smog appears to clear up suddenly. Winter inversions frequently break by midmorning. 

Winds in the vicinity of the study area blow predominantly from the west and southwest at 
relatively low velocities, with wind speeds averaging approximately 4 miles per hour (mph). Summer 
wind speeds average slightly higher than winter wind speeds. Low average wind speeds together 
with a persistent temperature inversion limit the vertical dispersion of air pollutants throughout the 
SCAB. Strong, dry, northerly or northeasterly winds, known as Santa Ana winds, occur during the fall 
and winter months, dispersing air contaminants. Santa Ana conditions tend to last for several days 
at a time. 

Local air quality data will be obtained from the SCAQMD, using data collected at the Central Los 
Angeles and Pasadena monitoring stations. The Central Los Angeles station is located approximately 
5 mi southwest of the south tunnel portal and is located less than 0.5 mi from SR 110 and I‐5, with 
traffic volumes comparable to those forecasted for the study area. The Pasadena station is located 
at 752 South Wilson Avenue, approximately 2 mi east of the north tunnel portal. The Pasadena 
Station doesn’t monitor PM10. The locations of the Pasadena and Central Los Angeles monitoring 
stations are shown on Figure 4‐1.  
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4.5 Air Quality Trend Analysis 
As discussed in Section 4.4, predominant wind direction and speed at Central Los Angeles are due to 
the region's terrain and geographical features. Dry conditions and heavy winds contribute to the 
severity of air pollution issues in the SCAB. Figure 4‐2 below indicates the predominant wind 
direction in the region based on meteorological data from the Central Los Angeles monitoring 
station. 

 

Figure 4‐2: Predominant Wind Direction at Central Los Angeles Station 

PM2.5 concentrations monitored at the Central Los Angeles and Pasadena stations are presented in 
Table 4.2 for the 6‐year period from 2010 to 2015. The data from the two sites have been 
interpolated as described in Section 8.3 of the Guidance. This data shows that the federal 24‐hour 
PM2.5 air quality standard (35 µg/m

3) has not been exceeded in the past 6 years. The annual average 
PM2.5 NAAQS (12 µg/m

3) was only exceeded in 2010 in the past 6 years. 
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TABLE 4.2:  
Ambient PM2.5 Monitoring Data (µg/m3) (Central Los Angeles and Pasadena Data Combined) 

   2010  2011  2012  2013  2014  2015 

24‐hour Data 

3‐year average 98th percentile  31.7  30.3  27.6  26.9  26.3  28.5 

Exceeds federal 24‐hour standard (35 µg/m3)?  No  No  No  No  No  No 

Annual Data 

3‐year national average  12.4  11.7  11.1  11.1  11.1  10.9 

Exceeds federal annual average standard (12 µg/m3)?  Yes  No  No  No  No  No 
Source: California Air Resources Board, http://www.arb.ca.gov/adam/ (accessed May 2016).
µg/m

3
 = micrograms per cubic meter 

PM2.5 = particulate matter less than 2.5 microns in diameter

 
The PM10 concentrations monitored at the Central Los Angeles station are presented in Table 4.3 for 
the 6‐year period from 2010 to 2015. This data shows that the federal 24‐hour PM10 air quality 
standard (150 µg/m3) was not exceeded in the past 6 years. 

TABLE 4.3:  
Ambient PM10 Monitoring Data (µg/m3) (Central Los Angeles data only) 

  2010  2011  2012  2013  2014  2015 

Central Los Angeles Air Quality Monitoring Station 
Highest  42  53  80  57  66  73 

Second highest  41  50  74  46  61  63 

Third highest  41  45  64  45  52  44 

Fourth highest  41  44  55  40  49  43 

No. of days above national 24‐hour standard (150 µg/m3)  0  0  0  0  0  0 
Source: California Air Resources Board, http://www.arb.ca.gov/adam/ (accessed May 2016).
µg/m

3
 = micrograms per cubic meter 

PM10 = particulate matter less than 10 microns in diameter

 

4.6 Background Concentrations 
4.6.1 PM2.5 
4.6.1.1 24-Hour Concentration 
In accordance with Section K.4.2 of the Guidance, the following methodology was used to calculate 
the 24‐hour PM2.5 background concentration. The average 98

th percentile 24‐hour background 
concentration for a first‐tier analysis was calculated using the 98th percentile 24‐hour concentrations 
of the 3 most recent years of monitoring data from the representative air quality monitoring 
stations. The number of daily measurements conducted at the Central Los Angeles station between 
2013 and 2015 varied between 316 and 344. Therefore, using Exhibit 9‐5 of the Guidance, the 98th 
percentile concentration is represented by the seventh‐highest daily measurement. The number of 
daily measurements conducted at the Pasadena station between 2013 and 2015 varied between 64 
and 101. Therefore, using Exhibit 9‐5 of the Guidance, the 98th percentile concentration is 
represented by the second‐ or third‐highest daily measurement. Table 4.4 lists the top eight 24‐hour 
concentrations that were measured at the Central Los Angeles station and the top three 24‐hour 
concentrations that were measured at the Pasadena station in 2013 through 2015.  
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TABLE 4.4:  
Top Monitored 24 Hour PM2.5 Concentrations in Years 2013 – 2015 (µg/m

3) 

Rank  2013  2014  2015 

Top Eight Monitored 24 Hour PM2.5 Concentrations from Central Los Angeles Station 

1  43.1  59.9  56.4 

2  33.1  37.9  53.8 

3  31.4  37.9  46.7 

4  31.3  37.6  45.2 

5  30.4  37.4  44.4 

6  29.2  37.0  44.0 

7  29.0  36.1  38.7 

Top Three Monitored 24 Hour PM2.5 Concentrations from Pasadena Station 

1  25.7  32.5  48.5 

2  20.5  26.3  42.7 

3  18.0  26.2  32.4 
Source: United States Environmental Protection Agency AirData, http://www.epa.gov/airdata/ 
(accessed May 2016). 
µg/m

3
 = micrograms per cubic meter

PM2.5 = particulate matter less than 2.5 microns in diameter 

 
The concentrations for each year (highlighted in Table 4.4) are the 98th percentile value. These were 
interpolated and averaged to determine the 24‐hour PM2.5 background concentration:  

[ (29.0 * Central Los Angeles weighting + 20.5 * Pasadena weighting) +  

(36.1 * Central Los Angeles weighting + 26.2 * Pasadena weighting) +  

(38.7 * Central Los Angeles weighting + 32.4 * Pasadena weighting) ]  

÷ 3 = 28.7 µg/m3 

where Central Los Angeles data weighting =   	 	  = 0.286 

and Pasadena data weighting =   	 	  = 0.714 

 

4.6.1.2 Annual Concentration 
In accordance with Section 8.3 of the Guidance, the following methodology was used to calculate 
the annual average PM2.5 background concentration. Based on the 3 years of measurements at the 
Central Los Angeles and Pasadena stations, the average monitored background concentrations in 
each quarter was determined by interpolation as described above. Then, for each year of 
background data, the four quarters were averaged to get an average annual background 
concentration (last column of Table 4.5). These three average annual background concentrations 
were averaged, and the resulting value of 11.212 μg/m3, as shown in Table 4.5, was established as 
the background concentration.  
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TABLE 4.5:  
Quarterly Average PM2.5 Values Measured at the Central Los Angeles and Pasadena 
Stations Combined (µg/m3) 

Year  First Quarter  Second Quarter  Third Quarter  Fourth Quarter  Annual 
Average 

2013  12.469  11.382  10.316  11.187  11.339 

2014  13.938  10.247  10.553  12.092  11.708 

2015  14.374  9.648  10.734  7.603  10.590 

3‐year Average  11.212 
Source: United States Environmental Protection Agency AirData, http://www.epa.gov/airdata/ (accessed May 
2016). 
µg/m

3
 = micrograms per cubic meter

PM2.5 = particulate matter less than 2.5 microns in diameter 

 

4.6.2 PM10 
In accordance with the Guidance, 12 consecutive quarters of background concentration 
measurements were obtained from the Central Los Angeles station for the years of 2013, 2014, and 
2015. These are the years for which a set of the measurements is made available through the EPA 
AirData website (http://www.epa.gov/airdata/). There were 175 measurements of 24‐hour PM10 
concentrations available at the Central Los Angeles station over the 12 quarters between January 
2013 and December 2015. Among those 175 measurements, Table 4.6 summarizes first maximum 
concentrations in each quarter of the year. 

TABLE 4.6:  
Quarterly First Maximum 24‐hour PM10 Values Measured at the Central 
Los Angeles Station (µg/m3) 

Year  First Quarter  Second Quarter  Third Quarter  Fourth Quarter 

2013  35  40  40  57 

2014  61  45  52  66 

2015  73  42  44  43 
Source: United States Environmental Protection Agency AirData, http://www.epa.gov/airdata/ 
(accessed May 2016). 
µg/m

3
 = micrograms per cubic meter

PM10 = particulate matter less than 10 microns in diameter

 
The Guidance requires that the highest 24‐hour background concentrations from the 3 most recent 
years of monitoring data be used because there are only 175 measurements at this monitor in the 3 
year period. Thus, the background concentration that this Protocol uses is based on the highest 
PM10 value of 73 µg/m

3, which occurred in the first quarter of 2015. 

 

4.7 Analysis Year and Traffic Data 
According to the Guidance, a hot‐spot analysis compares the air quality concentrations with the 
proposed project to the applicable NAAQS or to the concentrations without the project. These 
concentrations with the project are determined using a design value that is a combination of the 
modeled value and background concentration. The background concentration has been evaluated 

and determined as discussed in Section 4.6. The modeled value is determined from model runs of 
the proposed project alternatives calculated for years during which peak changes in traffic fleet 
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makeup, volumes, speeds, and VMT from the project are expected. Additionally, it is expected that 
the trends in background concentrations will continue to reduce over time, because even though 
traffic volumes generally increase over time, pollutant emissions rates are generally decreasing 
faster.  

The proposed project will likely affect local and regional travel patterns in the project study area 
upon its completion, resulting in changes in vehicle mix and traffic volumes, speeds, and vehicle 
miles traveled (VMT) along the SR 710 and neighboring facilities. Coupled with the declining trend 
for the background concentrations as discussed in Section 3.6, the study area is likely to be affected 
with the highest emissions from the changes in traffic immediately following the completion of the 
project. In addition to the opening year, which is 2025 for the Freeway Tunnel Alternatives, this 
Protocol also considers traffic impacts in 2035 when this study area will have been developed 
according to the latest planning assumptions in the 2012 RTP/SCS. Table 4.7 summarizes the daily 
traffic data in the project study area in 2012, 2025, and 2035. Appendix A lists this data for every 
year and scenario by roadway segment. 

TABLE 4.7:  
Average Daily Traffic Data for the Project Study Area 

Scenario  VMT
1
 

Total 
Vehicles 

LHD Truck
(%) 

MHD Truck 
(%) 

HHD Truck
(%) 

Bus
(%) 

Existing Condition (2012 data)  5,174,745 2,974,316 1.1% 0.8%  3.4% 0.3%

2025 No Build Alternative  5,275,725 3,032,516 1.4% 0.9%  4.4% 0.3%

2025 Freeway Tunnel Alternative (Single Bore) with 
Toll 

5,272,011 3,073,861 1.5% 0.9%  4.6% 0.4%

2025 Freeway Tunnel Alternative (Single Bore) with 
Toll without Trucks 

5,274,627 3,071,706 1.4% 0.8%  4.3% 0.4%

2025 Freeway Tunnel Alternative (Single Bore) with 
Toll with Express Bus 

5,273,983 3,070,682 1.5% 0.9%  4.6% 0.4%

2025 Freeway Tunnel Alternative (Dual Bore) without 
Toll 

6,013,257 3,337,343 1.6% 1.0%  5.0% 0.4%

2025 Freeway Tunnel Alternative (Dual Bore) without 
Toll without Trucks 

6,015,337 3,334,058 1.3% 0.8%  4.0% 0.4%

2025 Freeway Tunnel Alternative (Dual Bore) with Toll 5,970,736 3,317,477 1.5% 0.9%  4.6% 0.4%

2035 No Build Alternative  5,373,568 3,088,386 1.6% 0.9%  5.1% 0.3%

2035 Freeway Tunnel Alternative (Single Bore) with 
Toll 

5,357,755 3,146,842 1.7% 1.0%  5.3% 0.3%

2035 Freeway Tunnel Alternative (Single Bore) with 
Toll without Trucks 

5,356,963 3,144,497 1.6% 0.9%  5.0% 0.4%

2035 Freeway Tunnel Alternative (Single Bore) with 
Toll with Express Bus 

5,354,379 3,143,946 1.7% 1.0%  5.3% 0.3%

2035 Freeway Tunnel Alternative (Dual Bore) without 
Toll 

6,273,838 3,408,856 1.8% 1.1%  5.6% 0.3%

2035 Freeway Tunnel Alternative (Dual Bore) without 
Toll without Trucks 

6,281,482 3,408,839 1.6% 0.9%  4.9% 0.3%

2035 Freeway Tunnel Alternative (Dual Bore) with Toll 6,217,695 3,387,837 1.7% 1.0%  5.4% 0.3%

Source: Transportation Technical Report SR 710 North Study (CH2MHill 2014).
Note: The truck and bus percentages are for the entire project study area, individual roads would have higher or lower percentages. 
1
  VMT is calculated by summing the total vehicle trips on each roadway segment multiplied by the length of the roadway segment. 
HHD = heavy‐heavy‐duty 
LHD = light‐heavy duty  
MHD = medium‐heavy‐duty 
VMT = vehicle miles traveled 
 
The conformity rule requires that the latest planning assumptions available at the time of analysis 
must be used in conformity determinations (40 CFR 93.110). Furthermore, assumptions applied in 
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hot‐spot analyses must be consistent with those used in the regional emissions analyses for any 
inputs that are required for both analyses (40 CFR 93.123(c)(3)). Traffic data used in this Protocol 
have been estimated using the latest travel demand model consistent with the SCAG’s model at the 
time the analysis began. The future forecasts have been estimated according to five individual 
periods of a day: AM (6:00 a.m. to 9:00 a.m.), mid‐day (9:00 a.m. to 3:00 p.m.), PM (3:00 p.m. to 
7:00 p.m.), evening (7:00 p.m. to 9:00 p.m.), and night time (9:00 p.m. to 6:00 a.m.). Traffic data 
have been developed for segments of roadways, and VMTs have been calculated based on traffic 
volume through and length of each segment. 
 

4.8 Data Inputs and Receptors 
The AERMOD model uses emission rates based on traffic data and emission factors, meteorological 
data, and terrain data to estimate ground‐level concentrations of PM2.5 and PM10 at a series of 
receptors. AERMOD requires specific information for each roadway segment and emissions from 
vehicles operating on that roadway segment. The forecasted average period traffic data will be 
applied to appropriate emission factors to estimate emissions for each of the segments along the 
proposed alignment. Emissions for tire and brake wear, as well as re‐entrained road dust, will be 
calculated and included according to the same forecasted traffic data. Refinements to AERMOD 
settings, such as dry deposition (the gravitational settling and removal of particulates), may be 
applied when appropriate. 

As provided by the SCAQMD, surface meteorological data from the Central Los Angeles Station and 
upper meteorological air data from the Miramar Station in San Diego for the 5‐year period of 2006 
through 2011 (2008 was left out because the raw data from the Central Los Angeles Station did not 
meet the EPA data completeness requirement for meteorological data) will be used to meet the 
EPA’ s modeling guidance that recommends use of data sets with 90 percent or more complete per 
parameter and per quarter. 

As provided by the US Geological Service (USGS), National Elevation Dataset (NED)  data will be used 
to incorporate the terrain variations in the AERMOD modeling. Where the project would alter the 
existing terrain, such as at the tunnel portals, the elevations will be altered to match the project 
plans. 

In addition to surface characteristics, night‐time dispersion in urban areas can be greater than in 
surrounding rural areas with similar surface characteristics as a result of the “urban heat island 
effect.” The urban area’s population is a necessary input. The population of 9,862,049 for Los 
Angeles County will be used for the modeling. 

Receptors will be placed in order to estimate the highest concentrations of PM2.5 and PM10 to 
determine any possible violations of the NAAQS. As specified in the EPA Guidance, a line of 
receptors will be placed along the ROW line or roadway boundary for conformity analysis.  

For the AERMOD modeling, layers of receptor grids will be included as follows: 

 25‐meter grid spacing starting 5m from the edge of all arterials/highways or right of way (ROW) 
out to 100 meters 

 100‐meter grid spacing between 100m and 500m from the edge of all roadways or ROW 
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 Receptors within fenced areas with restricted public access and within Caltrans ROW are 
excluded from modeling. 

Terrain data used for all receptors. Where the project would alter the existing terrain, such as at the 
tunnel portals, the elevations will be altered to match the project plans. 
 

4.9 Calculation of Design Values and Conformity 
Determination 

As described in the Guidance, design values are a fundamental component of PM hot‐spot analyses 
because they are the values compared to the NAAQS and between build and no‐build scenarios. In 
general, a hot‐spot analysis compares air quality concentrations with the proposed project (the build 
scenario) to air quality concentrations without the project (the no‐build scenario). The conformity 
rule requires that the build scenario not cause or contribute to any new violations of the NAAQS, 
increase the frequency or severity of existing violations, or delay timely attainment as compared to 
the no‐build scenario (40 CFR 93.116(a) and 93.123(c)(1)). 

The following conformity determination, including calculation of the design values, will be 
conducted for the results of the modeling. This process will begin by determining the design value 
for the receptor in each of the build scenarios with the highest modeled air quality concentration. If 
the design value for this receptor is less than or equal to the relevant NAAQS, it can be concluded 
that conformity requirements are met at all receptors in the project area without further analysis. If 
this is not the case, mitigation or control measures could be added and a new determination made 
of the resulting highest modeled air quality concentration. If the design value for this receptor is 
now less than or equal to the relevant NAAQS, it can be assumed that conformity requirements are 
met at all receptors in the project area without further analysis. 

If the design value for this receptor is still greater than the relevant NAAQS, design values are then 
calculated for the no‐build scenario at all receptors with design values that exceeded the NAAQS in 
the build scenarios. Conformity requirements are met if the design value for every appropriate 
receptor in all build scenarios is less than or equal to the same receptor in the no‐build scenario.   

For PM2.5, if there are still any design values in any build scenarios greater than the same receptor in 
the no‐build scenario, then the second tier approach using a 98th percentile background 
concentration for each quarter would be used (EPA Guidance, Appendix L). 

If any receptor in a build scenario has higher concentration than the same receptor in the no‐build 
scenario, then if it can be shown that all such receptors are in an area substantially affected by the 
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project and there would be a net air quality benefit1, this would then be considered to be a 
relocation and reduction of an existing violation and conformity requirements are met.2  

If none of these can be demonstrated, mitigation or control measures would be added and a new 
determination made of the resulting air quality concentrations. Conformity requirements are met if 
the adjusted design value for every appropriate receptor in all build scenarios is less than or equal to 
the same receptor in the no‐build scenario.  

If all of these approaches fail, the project would not meet conformity requirements without further 
mitigation or control measures to address air quality concentrations at receptors. 

4.9.1 PM2.5 
4.9.1.1 24-Hour PM2.5 Concentration 
The 24‐hour PM2.5 design value is currently defined as the average of 3 consecutive years’ 98

th 
percentile concentrations of 24‐hour values for each of those years. The NAAQS is met when that 
3‐year average concentration is less than or equal to the 24‐hour PM2.5 NAAQS of 35 µg/m

3.  

As discussed in Section 4.6.1.1, the background 24‐hour PM2.5 concentration was determined to be 
28.7 µg/m3. Using appropriate control and output pathways, AERMOD will be used to identify the 
98th percentile 24‐hour concentration in each year, averaged across the five years of meteorological 
data for all receptors. As specified by the Guidance, all values will be rounded to the nearest 1 
µg/m3.  

If the second tier approach is selected, the process (EPA Guidance, Appendix L) includes the 
following general steps: 

1) Calculate quarterly 98th percentile values from the monitoring data 

2) Add quarterly background concentrations to AERMOD input file 

3) Run AERMOD to generate 98th percentile concentrations at each receptor 

 

4.9.1.2 Annual PM2.5 Concentration 
The annual PM2.5 design value is currently defined as the average of 3 consecutive years’ annual 
averages, each estimated using equally‐weighted quarterly averages. This NAAQS is met when the 
3‐year average concentration is less than or equal to the annual PM2.5 NAAQS of 12.0 μg/m

3. 

As discussed in Section 4.6.1.2, the background annual PM2.5 concentration was determined to be 
11.212 µg/m3. Using appropriate control and output pathways, AERMOD will be programmed to 

                                                      
1   A net air quality benefit is defined where the design value for the “new” site with the project is less than the design 

value at the “old” site without the project. In other words, if the design value near a new section of the SR‐710 near 
the tunnel portal is less than the design value near an existing section of the SR‐710 with similar traffic characteristics, 
then this would be considered a relocation and reduction of an existing violation. 

2   EPA addressed this issue in the preamble to the November 24, 1993 Transportation Conformity Rule (58 FR 62213), 
where a “new” violation within the same intersection could be considered a relocated violation. 
http://www3.epa.gov/otaq/stateresources/transconf/regs/fr24no93.pdf, accessed November 2015. 
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calculate and identify the highest average annual concentration from the AERMOD run among all 
the receptors. As specified by the Guidance, all values will be rounded to the nearest 0.1 µg/m3.  

4.9.2 PM10 
The Guidance provides that compliance with the 24‐hour PM10 NAAQS is based on the expected 
number of 24‐hour exceedances of 150 µg/m3 averaged over 3 consecutive years. The NAAQS is met 
when the expected number of exceedances is less than or equal to 1.0. According to the Guidance, 
the design value for 24‐hour PM10 will be calculated by combining the background concentrations 
with the concentration values generated for receptors in AERMOD. 

DV for PM10 = Background Concentration + the highest 
sixth‐highest concentration from AERMOD 

As discussed in Section 4.6.2, the background 24‐hour PM10 concentration was determined to be 
73 µg/m3, which occurred in the first quarter of 2015. Using appropriate control and output 
pathways, AERMOD will be programmed to calculate and identify the highest of all sixth‐highest 
concentrations from the AERMOD run among all the receptors. As specified by the Guidance, all 
values will be rounded to the nearest 10 µg/m3. 
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This technical memorandum summarizes the locations to be included in the air dispersion modeling for 
the State Route 710 (SR 710) North Study Quantitative PM2.51 and PM102 Hot-Spot Analysis.   

The proposed alternatives for the SR 710 North Study include the No Build Alternative, the 
Transportation System Management/Transportation Demand Management (TSM/TDM) Alternative, the 
Bus Rapid Transit (BRT) Alternative, the Light Rail Transit (LRT) Alternative, and the Freeway Tunnel 
Alternative. On May 27, 2014 the Southern California Association of Governments’ (SCAG) 
Transportation Conformity Working Group (TCWG) reviewed the qualitative PM hot-spot analysis form 
for the proposed project. The TCWG determined that the TSM/TDM, BRT and LRT Alternatives are not 
projects of air quality concern (POAQC). Therefore, no further analysis of these alternatives is required 
for transportation conformity purposes.  

The Freeway Tunnel Alternative was determined to be a POAQC. Therefore, a Quantitative PM Hot-Spot 
Analysis will be prepared if one of the Freeway Tunnel Alternative variations is identified as the 
preferred alternative. This memorandum evaluates the potential modeling locations for each of the 
following six Freeway Tunnel Alternative design/operational variations PM hot spot modeling will only 
be performed for the freeway tunnel design/operational variation that is identified as the preferred 
alternative: 

− Single-Bore, Toll with Express Bus 
− Single-Bore, Toll 
− Single-Bore, Toll without Trucks 
− Dual-Bore, Toll  
− Dual-Bore, without Toll  
− Dual-Bore, without Toll without Trucks 

                                                           

1  Particulate matter less than 2.5 micrometers in diameter (PM2.5). 

2  Particulate matter less than 10 micrometers in diameter (PM10). 
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Locations for PM10/PM2.5 Hot Spot Modeling 
The roadways within the project study area as defined in the SR 710 North Study Draft Environmental 
Impact Report/Environmental Impact Statement (study area) were evaluated based on projected 
increase of total vehicle traffic volumes and diesel vehicle traffic volumes. The total annual daily traffic 
(ADT) and truck ADT increases in comparison with the No Build Alternative at each freeway segment and 
system interchange were evaluated and ranked. The total ADT and truck ADT ranking of the freeways 
and interchanges and the proximity to nearby sensitive receptors was used as the basis for identifying 
the potential PM10/PM2.5 hot spot locations to be included in the air dispersion modeling.  

A summary of the locations to be included in the hot spot modeling is provided in Table 1, and the 
detailed traffic information used for selecting the modeling locations for each tunnel design variation 
are shown in Tables 2 through 7. A map showing the overall study area and general locations of the 
modeling is presented on Figure 1. The details of selected modeling locations are shown on Figures 2 
through 4. Locations adjacent to each other are combined in the figures and will be modeled as a group 
of adjacent sources.  

The selected modeling locations included: 

• Two new freeway segments near the tunnel portals. These are the new freeway segments to 
be built that will connect the existing freeway to the new tunnels, which include the segment 
connecting the SR 710/Interstate (I)-210/SR 134 interchange to the tunnel’s north portal, and 
the segment connecting the SR 710/I-10 interchange to the tunnel’s south portal. These two 
segments are also among the top five freeway segments that have the highest total vehicle ADT 
increase regardless of the tunnel design variation, and are among the top freeway segments 
that have the highest truck ADT increase for tunnel operational variations that allow trucks.  

•  Two ventilation structures, one at each end of the tunnel. Tunnel ventilation structures are the 
venting point for the vehicle emissions that occur inside the tunnel.  

•  Top two system interchanges that are anticipated to have the highest PM10 and PM2.5 
emission increases among all interchanges. There are a total of 10 system interchanges in the 
project study area. The interchanges at SR 710/SR 134/I-210, I-710/I-10, and I-710/I-60 would 
have a net increase of total vehicle ADT for all tunnel design variations. The interchange at I-
605/I-10 would have a net increase of total vehicle ADT for two of the dual-bore variations only. 
All other system interchanges at SR 2/I-210, I-5/I-10, SR 2/SR 134, I-5/I-110, I-5/SR 2, and I-
605/I-210 would have net total ADT decreases under all freeway tunnel operational variations.  

Interchanges at SR 710/SR 134/I-210 and I-710/I-10 would also have the highest truck ADT 
increase among the 10 interchanges under the four freeway tunnel operational variations that 
allow trucks. For the single-bore no-truck variation, the highest increase of truck ADT would 
occur at the I-5/I-10 interchange. Under the dual-bore no-truck variation, the highest increase of 
truck ADT would occur at the I-5/SR 110 interchange. However, both of the no-truck variations 
would have an overall net decrease in ADT, and the PM10 and PM2.5 emission increases at the I-
5/I-10 and I-5/SR 110 interchanges would be lower than the emission increases at SR 710/SR 
134/I-210 and I-710/I-10 where the highest total ADT would occur.  

As such, the highest PM10 and PM2.5 emission increases would occur at the SR 710/I-210/SR 134 
and I-710/I-10 interchanges for all six design variations. Because these two interchanges have 
the highest potential for PM10 and PM2.5 emission increases, and because they are located near 
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sensitive receptors (i.e. schools and residential areas) and commercial areas, they were selected 
to represent the interchanges with the worst-case impacts. Impacts from interchanges at I-
710/I-60 and I-605/I-10, which have a much lower ADT increase, are expected to be less than 
the two worst-case interchanges, and therefore do not need to be included in the modeling.  

• Three additional freeway segments. The top two system interchanges selected for the 
modeling already include several freeway mainline segments that have the highest potential for 
PM10 and PM2.5 emission  increase. To capture the PM10/PM2.5 emission impacts from various 
roadway configurations, three additional freeway segments (in addition to those located inside 
the interchanges) will also be included in the modeling based on the ranking of total vehicle ADT 
and truck ADT. These freeway segments are all located in populated areas, and are in close 
proximity to schools and/or residential areas. 

Because the selected locations would represent where the worst-case PM impacts would occur, PM 
concentration impacts from other freeway segments and arterials in the project study area would be 
lower than those at the selected locations.   

The maximum air quality impacts are expected to occur close to the roadway emission sources, 
therefore, 25-meter spacing will be used for near-road receptors, and 100-meter spacing will be used for 
receptors farther away from the roadways. Receptor grids will be setup using the spacing as described 
below: 

• Receptors located between the distance of 5 meters to 100 meters from the edge of the 
roadway or right of way (ROW): 25-meter spacing 

• Receptors located between the distance of 100 meters and 500 meters from the edge of the 
roadway or right of way (ROW): 100-meter spacing 

Receptor grids are shown in Figures 2 to 4 for the different modeling locations discussed above. At this 
time, the roadway source boundaries were roughly defined based on either the ROW or the edge of the 
roadways. The three figures provide the general information on areas that would be covered by the 
receptor grids. The final boundary of each modeling location will be refined once the preferred 
alternative is identified, and will be based on the final design of locations of the ventilation structures, 
the roadway design for areas near the tunnel portals, and the ROW information for other segments of 
the freeway.  

Additional Locations to be Modeled to Demonstrate Project Benefits 
Unlike most of the transportation projects that focus on improving traffic conditions at a specific 
location or section of a roadway corridor, the SR 710 North Study Project is targeted to improve 
transportation operations and efficiency of a much larger area by providing new transit or freeway 
options, and by redistributing vehicle travel within the 100-square-mile study area that includes several 
major highways and many major arterials. Table 1 identifies the potential worst-case locations for traffic 
impacts.  However, evaluating only these locations does not provide a balanced picture of the overall 
regional project benefits in other locations, because of the substantial traffic redistribution associated 
with the project.  

To demonstrate the air quality benefits of the project, additional locations along the freeway and 
arterials will be selected for the air dispersion modeling. These locations will be used as examples to 
demonstrate the many areas in the project study area where ADT will decrease and traffic conditions 
will improve.  
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The traffic study has demonstrated that the project would improve vehicle traffic conditions on most of 
the freeways and arterials in the project study area. For freeways, the improvements would be most 
prominent on segments along SR 2, I-5, and I-210. For arterials, the improvements would be prominent 
on arterials including West Valley Boulevard, Huntington Drive, Fair Oaks Avenue, and Fremont Avenue.   

In summary, for the purposes of dispersion modeling, the following additional locations have been 
selected to demonstrate project benefits to air quality:  

• One segment on SR 2 between I-5 and I-210 
• One segment on I-5 north of I-10 
• One segment on I-210 east of SR 134 
• One segment on West Valley Boulevard between SR 710 and North Atlantic Boulevard 
• One segment on Huntington Drive between West Main Street and North Atlantic Boulevard 
• One segment on Fair Oaks Avenue between Huntington Drive and SR 110 
• One segment on Fremont Avenue between Valley Boulevard and West Main Street 

 
The specific starting and end point of the freeway and arterial segments will be finalized once the 
preferred alternative is identified. 



Single-Bore Dual-Bore
Toll Express Bus No Toll No Truck

P-1 North Portal Freeway Segment X X X X X X

P-2 South Portal Freeway Segment X X X X X X

V-1 North Ventilation Tower X X X X X X

V-2 South Ventilation Tower X X X X X X

INT-1 SR 710/I-210/SR 134 Interchange X X X X X X

INT-2 I-710/I-10 Interchange X X X X X X

S-1
I-210 Segment Immediately North of 
SR 710/I-210/SR 134

X X X X X X

S-2
 I-710 Segment Immediately South of 
I‑710/I-10 Interchange

X X X X X X

S-3
 I-210 Segment between Foothill and 
Berkshire

X

S-4
 I-710 Segment Immediately North of 
I‑710/I-60 Interchange

X X

S-5
I-210 Segment Immediately North of 
Segment S-1

X X X

Note: Modeling will only be performed for one of the six freeway tunnel design/operational variations that is identified as preferred alternative.

Table 1. Summary of PM Hot Spot Modeling Locations

Location Number Location Descriptions Single-Bore Toll
Single-Bore Toll No 

Truck
Dual-Bore No Toll Dual-Bore Toll



Table 2: Freeway Tunnel Alternative - Single-Bore (Toll) Traffic Data for Location Screening

Interchanges ADT 

No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT
Total ADT Net 

Increase
Truck ADT Net 

Increase Modeling Location Name
461,000 35,000 501,000 41,000 39,800 6,800 INT-1
479,000 54,000 503,000 64,000 24,400 10,100 INT-2
530,000 56,000 545,000 59,000 14,100 3,400 N/A
268,000 35,000 264,000 38,000 -4,500 2,800 N/A
574,000 57,000 570,000 50,000 -3,900 -6,100 N/A
493,000 44,000 482,000 42,000 -11,100 -2,100 N/A
552,000 41,000 545,000 35,000 -6,700 -6,600 N/A
474,000 53,000 466,000 45,000 -7,700 -8,100 N/A
535,000 66,000 534,000 65,000 -400 -1,600 N/A
428,000 70,000 425,000 68,000 -3,300 -2,200 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 119,000 16,000 59,500 13,500 P2
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 115,000 16,000 56,500 12,900 INT-2 segments
 I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 138,000 16,000 45,100 12,200 INT-2 segments
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 82,000 15,000 32,300 13,400 P1
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 2,000 85,000 11,000 25,000 9,800 INT-1 segments
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 27,000 210,000 34,000 21,900 7,600 S-1
 I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 207,000 23,000 21,600 5,000 S-2
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 193,000 33,000 18,800 7,200 S-3
 I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 197,000 23,000 18,800 4,900 N/A
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 190,000 33,000 18,500 7,200 N/A
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 180,000 33,000 17,900 7,100 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 179,000 32,000 17,900 7,100 N/A
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 197,000 33,000 17,500 7,200 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 26,000 187,000 33,000 17,400 7,100 N/A
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 182,000 32,000 17,200 7,100 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 182,000 33,000 17,200 7,100 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 183,000 33,000 16,000 7,000 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 192,000 33,000 14,900 7,000 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 162,000 31,000 14,100 6,800 N/A
I-210 Colorado off-ramp WB SR 134/WB I-210 on-ramp 47,000 1,000 60,000 11,000 13,400 9,300 INT-1 segments
 I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 157,000 19,000 13,000 3,700 N/A
 I-710 Third on-ramp Cesar Chavez off-ramp 165,000 16,000 177,000 20,000 12,900 3,800 N/A

Top 3 Segments with Truck ADT Increase

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 119,000 16,000 59,500 13,500 P2
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 82,000 15,000 32,300 13,400 P1
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 115,000 16,000 56,500 12,900 INT-2 segments
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Interstate 605 and Interstate 210

Interstate 5 and Interstate 10
State Route 2 and State Route 134
Interstate 5 and State Route 110
Interstate 5 and State Route 2
Interstate 605 and Interstate 10

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 
Interstate 710 and State Route 60
State Route 2 and Interstate 210



No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT
Total ADT Net 

Increase
Truck ADT Net 

Increase Modeling Location Name
461,000 35,000 504,000 30,000 42,300 -4,200 INT-1
479,000 54,000 498,000 52,000 19,600 -1,900 INT-2
530,000 56,000 548,000 53,000 17,900 -3,400 N/A
268,000 35,000 266,000 34,000 -2,200 -1,100 N/A
574,000 57,000 568,000 60,000 -6,500 3,100 N/A
493,000 44,000 482,000 43,000 -10,900 -500 N/A
552,000 41,000 541,000 44,000 -11,000 2,800 N/A
474,000 53,000 464,000 55,000 -10,200 2,000 N/A
535,000 66,000 534,000 66,000 -200 -300 N/A
428,000 70,000 425,000 70,000 -2,900 -600 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 122,000 2,000 62,400 -1,000 P2
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 118,000 2,000 58,900 -900 INT-2 segments
 I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 139,000 3,000 46,600 -1,100 INT-2 segments
 I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 212,000 13,000 25,700 -5,200 S-2
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 72,000 0 22,900 -1,200 P1
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 2,000 83,000 1,000 22,600 -600 INT-1 segments
 I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 200,000 13,000 22,500 -5,200 S-4
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 27,000 209,000 25,000 21,600 -1,000 S-1
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 195,000 25,000 20,800 -800 S-3
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 185,000 25,000 19,800 -900 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 26,000 190,000 25,000 19,800 -900 N/A
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 191,000 24,000 19,600 -900 N/A
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 181,000 25,000 19,500 -800 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 180,000 25,000 19,400 -800 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 184,000 25,000 19,300 -900 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 186,000 25,000 19,200 -900 N/A
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 198,000 25,000 19,000 -900 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 195,000 25,000 18,800 -900 N/A
 I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 160,000 11,000 15,800 -4,900 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 164,000 24,000 15,700 -800 N/A
 I-710 Third on-ramp Cesar Chavez off-ramp 165,000 16,000 180,000 11,000 15,300 -4,800 N/A
I-210 Angeles Crest Hwy off-ramp SB Angeles Crest Hwy on-ramp 143,000 24,000 157,000 23,000 14,100 -900 N/A

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-5 Cesar Chavez off-ramp I-10 EB off-ramp 289,000 32,000 286,000 39,000 -3,400 6,400 N/A
 I-5 State on-ramp I-10 WB on-ramp 233,000 27,000 227,000 33,000 -5,800 6,100 N/A
 I-5 I-10 EB off-ramp State on-ramp 233,000 27,000 227,000 33,000 -5,800 6,000 N/A
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Top 3 Segments with Truck ADT Increase

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 
Interstate 710 and State Route 60

Interstate 605 and Interstate 10
Interstate 605 and Interstate 210

Interstate 5 and State Route 110
Interstate 5 and State Route 2

Table 3: Freeway Tunnel Alternative - Single-Bore (Toll-NoTrucks) Traffic Data for Location Screening
Interchanges ADT 

State Route 2 and Interstate 210
Interstate 5 and Interstate 10
State Route 2 and State Route 134



No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Net Increase
Truck ADT Net 

Increase
Modeling Location 

Name
461,000 35,000 502,000 41,000 40,300 6,300 INT-1
479,000 54,000 503,000 64,000 24,400 9,900 INT-2
530,000 56,000 544,000 59,000 14,000 3,400 N/A
268,000 35,000 264,000 38,000 -4,400 2,700 N/A
574,000 57,000 570,000 51,000 -4,100 -5,800 N/A
493,000 44,000 481,000 41,000 -11,600 -2,200 N/A
552,000 41,000 545,000 35,000 -7,100 -6,400 N/A
474,000 53,000 466,000 45,000 -8,000 -7,900 N/A
535,000 66,000 534,000 65,000 -200 -1,600 N/A
428,000 70,000 425,000 68,000 -3,400 -2,500 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 121,000 16,000 61,000 13,000 P2
I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 117,000 15,000 58,200 12,300 INT-2 segments
I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 138,000 16,000 45,600 11,600 INT-2 segments
I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 209,000 23,000 22,900 4,400 S-2
I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 72,000 13,000 22,300 12,200 P1
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 1,000 81,000 11,000 21,000 9,500 INT-1 segments
I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 198,000 22,000 19,900 4,400 S-4
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 26,000 207,000 34,000 19,500 7,500 S-1
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 192,000 33,000 18,200 7,200 S-3
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 188,000 33,000 17,500 7,300 S-5
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 179,000 32,000 17,200 7,100 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 178,000 32,000 17,200 7,200 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 25,000 187,000 33,000 16,900 7,200 N/A
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 182,000 32,000 16,700 7,200 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 181,000 33,000 16,500 7,100 N/A
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 195,000 33,000 16,400 7,200 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 182,000 33,000 15,400 7,100 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 191,000 33,000 14,400 7,100 N/A
I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 158,000 19,000 14,100 3,300 N/A
I-710 Third on-ramp Cesar Chavez off-ramp 165,000 16,000 178,000 19,000 13,800 3,300 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 161,000 31,000 13,500 6,800 N/A
I-710 Third off-ramp Third on-ramp 164,000 16,000 176,000 19,000 12,400 3,300 N/A

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 121,000 16,000 61,000 13,000 P2
I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 117,000 15,000 58,200 12,300 INT-2 segments
I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 72,000 13,000 22,300 12,200 P1
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Top 3 Segments with Truck ADT Increase

Table 4: Freeway Tunnel Alternative - Single-Bore (Toll-ExBus) Traffic Data for Location Screening
Interchanges ADT 

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 

Interstate 5 and State Route 2
Interstate 605 and Interstate 10
Interstate 605 and Interstate 210

Interstate 710 and State Route 60
State Route 2 and Interstate 210
Interstate 5 and Interstate 10
State Route 2 and State Route 134
Interstate 5 and State Route 110



No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Net Increase
Truck ADT Net 

Increase
Modeling Location 

Name
461,000 35,000 552,000 47,000 90,300 12,500 INT-1
479,000 54,000 548,000 71,000 69,000 16,500 INT-2
530,000 56,000 554,000 61,000 24,000 5,400 N/A
535,000 66,000 535,000 64,000 700 -2,500 N/A
268,000 35,000 267,000 40,000 -1,900 5,000 N/A
574,000 57,000 567,000 47,000 -7,400 -9,400 N/A
493,000 44,000 477,000 36,000 -15,800 -7,400 N/A
552,000 41,000 536,000 31,000 -15,500 -10,900 N/A
474,000 53,000 456,000 40,000 -17,700 -13,500 N/A
428,000 70,000 421,000 67,000 -7,700 -3,300 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 205,000 27,000 145,400 23,700 P2
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 177,000 24,000 118,400 21,400 INT-2 segments
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 146,000 24,000 97,000 22,300 P1
 I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 174,000 23,000 81,300 19,300 INT-2 segments
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 2,000 119,000 20,000 58,800 18,400 INT-1 segments
I-210 Colorado off-ramp WB SR 134/WB I-210 on-ramp 47,000 1,000 98,000 19,000 51,700 18,100 INT-1 segments
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 27,000 233,000 41,000 45,600 14,500 S-1
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 209,000 39,000 37,800 13,800 S-5
 I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 220,000 27,000 34,200 8,300 S-2
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 213,000 39,000 34,100 13,700 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 196,000 39,000 31,500 13,500 N/A
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 205,000 39,000 30,600 13,400 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 26,000 200,000 39,000 30,300 13,500 N/A
 I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 208,000 26,000 30,300 8,100 N/A
 I-710 Busway on-ramp WB I-10 on-ramp 60,000 3,000 90,000 12,000 29,900 9,400 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 190,000 39,000 29,100 13,500 N/A
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 191,000 39,000 29,000 13,400 N/A
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 193,000 39,000 28,500 13,300 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 192,000 39,000 25,100 13,100 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 173,000 37,000 24,600 12,700 N/A
 I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 169,000 22,000 24,500 6,500 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 200,000 39,000 23,400 13,100 N/A

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 205,000 27,000 145,400 23,700 P2
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 146,000 24,000 97,000 22,300 P1
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 177,000 24,000 118,400 21,400 INT-2 segments
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Top 3 Segments with Truck ADT Increase

Table 5: Freeway Tunnel Alternative - Dual-Bore (No Toll) Traffic Data for Location Screening
Interchanges ADT 

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 

Interstate 5 and State Route 110
Interstate 5 and State Route 2
Interstate 605 and Interstate 210

Interstate 710 and State Route 60
Interstate 605 and Interstate 10
State Route 2 and Interstate 210
Interstate 5 and Interstate 10
State Route 2 and State Route 134



No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Net Increase
Truck ADT Net 

Increase Modeling Location Name
461,000 35,000 556,000 24,000 95,200 -10,900 INT-1
479,000 54,000 552,000 51,000 73,300 -3,200 INT-2
530,000 56,000 560,000 47,000 29,600 -8,800 N/A
268,000 35,000 272,000 32,000 3,800 -3,500 N/A
574,000 57,000 564,000 62,000 -9,900 5,600 N/A
493,000 44,000 480,000 41,000 -13,200 -2,400 N/A
552,000 41,000 533,000 47,000 -18,500 5,700 N/A
474,000 53,000 455,000 57,000 -18,800 4,200 N/A
535,000 66,000 536,000 65,000 1,500 -800 N/A
428,000 70,000 420,000 69,000 -7,800 -1,500 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 208,000 2,000 148,200 -1,100 P2
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 178,000 2,000 119,100 -1,000 INT-2 segments
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 149,000 0 99,500 -1,200 P1
 I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 177,000 2,000 84,400 -1,900 INT-2 segments
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 1,000 120,000 1,000 59,600 -700 INT-1 segments
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 26,000 235,000 25,000 47,800 -1,500 S-1
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 211,000 24,000 40,300 -1,300 S-5
 I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 225,000 8,000 39,100 -10,000 S-2
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 217,000 24,000 37,700 -1,400 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 25,000 205,000 24,000 35,400 -1,400 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 200,000 24,000 35,300 -1,400 N/A
 I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 213,000 8,000 35,200 -10,000 N/A
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 209,000 24,000 35,000 -1,300 N/A
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 199,000 24,000 34,600 -1,400 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 193,000 24,000 32,500 -1,300 N/A
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 194,000 24,000 32,400 -1,300 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 198,000 24,000 31,500 -1,400 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 208,000 24,000 31,300 -1,400 N/A
 I-710 Busway on-ramp WB I-10 on-ramp 60,000 3,000 90,000 1,000 30,300 -2,000 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 176,000 23,000 28,100 -1,200 N/A
 I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 171,000 6,000 27,200 -9,200 N/A
I-210 Angeles Crest Hwy off-ramp SB Angeles Crest Hwy on-ramp 143,000 24,000 169,000 23,000 26,300 -1,300 N/A

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase Modeling Location Name
 I-5 Cesar Chavez off-ramp I-10 EB off-ramp 289,000 32,000 284,000 44,000 -5,600 11,400 N/A
 I-5 State on-ramp I-10 WB on-ramp 233,000 27,000 224,000 39,000 -9,100 11,300 N/A
 I-5 I-10 EB off-ramp State on-ramp 233,000 27,000 223,000 39,000 -9,500 11,200 N/A
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Interstate 710 and State Route 60
State Route 2 and Interstate 210
Interstate 5 and Interstate 10

Top 3 Segments with Truck ADT Increase

State Route 2 and State Route 134
Interstate 5 and State Route 110
Interstate 5 and State Route 2
Interstate 605 and Interstate 10
Interstate 605 and Interstate 210

Table 6: Freeway Tunnel Alternative - Dual-Bore (No Toll-No Trucks) Traffic Data for Location Screening
Interchanges ADT 

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 



No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Net Increase
Truck ADT Net 

Increase
Modeling Location 

Name
461,000 35,000 546,000 39,000 84,700 4,500 INT-1
479,000 54,000 542,000 64,000 63,700 9,600 INT-2
530,000 56,000 556,000 57,000 25,200 800 N/A
535,000 66,000 535,000 64,000 500 -1,800 N/A
268,000 35,000 268,000 37,000 0 1,600 N/A
574,000 57,000 567,000 52,000 -7,500 -4,600 N/A
493,000 44,000 477,000 40,000 -15,800 -3,400 N/A
552,000 41,000 537,000 36,000 -14,900 -5,400 N/A
474,000 53,000 458,000 46,000 -16,500 -7,600 N/A
428,000 70,000 422,000 68,000 -6,700 -2,500 N/A

 Top 20 Segments with Highest ADT Increase from No Build

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 194,000 17,000 134,400 14,500 P2
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 172,000 16,000 113,200 13,100 INT-2 segments
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 136,000 15,000 86,500 13,700 P1
 I-710 I-10 off-ramp EB I-10 on-ramp 93,000 4,000 172,000 16,000 79,300 11,600 INT-2 segments
I-210 WB I-210/EB SR 134 off-ramp Colorado off-ramp 60,000 1,000 115,000 12,000 54,800 10,100 INT-1 segments
I-210 Colorado off-ramp WB SR 134/WB I-210 on-ramp 47,000 1,000 93,000 11,000 46,100 9,700 INT-1 segments
I-210 Soto/Mountain on-ramp WB I-210/EB SR 134 off-ramp 188,000 26,000 232,000 34,000 44,100 7,400 S-1
I-210 Soto/Mountain off-ramp Soto/Mountain on-ramp 171,000 25,000 208,000 32,000 37,300 7,100 S-5
 I-710 Cesar Chavez on-ramp Ramona off-ramp 186,000 18,000 220,000 20,000 34,700 1,400 S-2
I-210 Lincoln on-ramp Soto/Mountain off-ramp 179,000 26,000 213,000 33,000 34,200 7,000 N/A
I-210 Lincoln/Washington off-ramp Lincoln on-ramp 165,000 25,000 197,000 32,000 31,900 6,900 N/A
I-210 Arroyo/Windsor on-ramp Lincoln/Washington off-ramp 170,000 25,000 201,000 32,000 31,500 6,900 N/A
I-210 Foothill on-ramp Berkshire off-ramp 174,000 26,000 205,000 33,000 31,300 7,000 N/A
 I-710 SR 60 on-ramp Cesar Chavez on-ramp 178,000 18,000 209,000 19,000 30,800 1,300 N/A
I-210 Arroyo/Windsor off-ramp Arroyo/Windsor on-ramp 165,000 25,000 195,000 32,000 30,100 6,900 N/A
I-210 Gould off-ramp Foothill on-ramp 161,000 25,000 190,000 32,000 29,400 7,000 N/A
I-210 NB Angeles Crest Hwy on-ramp Gould off-ramp 162,000 25,000 191,000 32,000 29,300 6,900 N/A
 I-710 Busway on-ramp WB I-10 on-ramp 60,000 3,000 87,000 8,000 27,200 5,400 N/A
I-210 Berkshire off-ramp Berkshire on-ramp 167,000 26,000 194,000 32,000 26,800 6,800 N/A
I-210 Berkshire on-ramp Arroyo/Windsor off-ramp 177,000 26,000 202,000 32,000 25,900 6,800 N/A
I-210 SB Angeles Crest Hwy on-ramp NB Angeles Crest Hwy on-ramp 148,000 25,000 173,000 31,000 24,900 6,600 N/A
 I-710 Cesar Chavez off-ramp SR 60 on-ramp 144,000 15,000 168,000 16,000 24,100 600 N/A

Freeway From To No Build Total ADT No Build Truck ADT Build Total ADT Build Truck ADT Total ADT Increase Truck ADT Increase
Modeling Location 

Name
 I-710 WB I-10 on-ramp Valley off-ramp 60,000 3,000 194,000 17,000 134,400 14,500 P2
 I-710 Del Mar off-ramp WB SR 134 off-ramp 49,000 1,000 136,000 15,000 86,500 13,700 P1
 I-710 EB I-10 on-ramp Busway on-ramp 59,000 3,000 172,000 16,000 113,200 13,100 INT-2 segments
N/A: Locations will not be included in modeling due to the lower potential of PM10 and PM2.5 emission increases.

Top 3 Segments with Truck ADT Increase

Table 7: Freeway Tunnel Alternative - Dual-Bore (Toll) Traffic Data for Location Screening
Interchanges ADT 

Interchange Name
Interstate 710 and Interstate 10
Interstate 210/State Route 710 and State Route 134 

Interstate 5 and State Route 2
Interstate 605 and Interstate 210

Interstate 710 and State Route 60
Interstate 605 and Interstate 10
State Route 2 and Interstate 210
Interstate 5 and Interstate 10
State Route 2 and State Route 134
Interstate 5 and State Route 110
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Figure 2.
PM10/PM2.5
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Figure 3.
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Figure 4.
PM10/PM2.5
SR 710 North Study
Los Angeles, California
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