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Volume 1

Executive Summary

The San Diego Association of Governments (SANDAG), the Imperial County Transportation
Commission (ICTC) and the California Department of Transportation (Caltrans) collectively put
forward the study on Impacts of Border Delays at California-Baja California Land Ports of Entry.
This study presents a technically sound assessment of the economic impact of delays
experienced at the California land ports of entry on the regional economy. In this way, it is
similar to prior efforts, but also considers impacts on emerging industry clusters, subregions,
and value added. Further, the study examines how emissions affect regional air quality and
quantifies emissions (including greenhouse gases) at the border as a result of crossborder
delays. Collectively, the study provides the partner agencies and other stakeholders with
information on the importance of reducing border-crossing delays. The methods, research,
analysis, and findings of the final report are summarized and contained in three distinct volumes
(Volumes 1, 2, and 3).

The study gathered much of the data needed for the analyses through survey efforts, including:

¢ More than 11,000 surveys on border-crossing behavior and characteristics (divided into
an economic component and an air quality/emissions component),

e More than 12,000 direct measurements of border-crossing times for passenger and
commercial vehicles throughout the six land ports of entry located along the California-
Baja California border region

e 20 interviews with businesses located in the California-Baja California border region
with significant links to the other side of the border to assess, qualitatively, the impacts
that delays at the land ports of entry have on their operations and revenues.

This data, along with travel demand modeling data, was then processed to identify base year
(2016) border-crossing conditions and was used in the development of future estimates of
border-crossing volumes, delays, spending and emissions for a series of future conceptual
scenarios.” These conceptual scenarios are meant to represent potential future conditions for
the border region in terms of border-crossing capacity and operational processes. The
conceptual scenarios for future years can be summarized based on the following
characteristics:

+ Baseline Scenario includes certain planned improvements to border-crossing capacity
completed by the year 2025, such as Phase 3 improvements at San Ysidro,?
modernization of the cargo and pedestrian facilities at Otay Mesa, and Phase 1

' A matrix of the conceptual scenarios considered in the analysis is presented in Table 22, in the Development of
Future Conceptual Scenarios section.

2 Phase 3 improvements at San Ysidro include the addition of 10 southbound POV lanes with additional southbound
primary inspection booths and 8 northbound POV lanes with 15 additional northbound inspection booths. This work
was completed in 2019. Source: General Services Administration


https://www.gsa.gov/about-us/regions/pacific-rim-9/land-ports-of-entry/san-ysidro-land-port-of-entry
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improvements at Calexico West.3 This scenario is estimated for all currently-existing land
ports of entry (POEs).

+ Baseline Scenario plus Capacity Enhancements and Transit and Active
Transportation considers significant border crossing capacity improvements in year
2025 such as the additional POE at Otay Mesa East (OME), improvements at existing
POEs like Calexico East with the expansion of the All-American Canal Bridge, plus
future transit and bicycle/pedestrian access improvements in the vicinity of the POEs in
years 2025 and 2035. It is assumed that Otay Mesa East POE capacity is planned to be
phased; at opening day it will be in a 5x5 configuration and expanded to a 10x10
configuration at a later date.* Thus, the results from the SR 11 Binational Travel Demand
Model (BTDM) with a 5x5 configuration at Otay Mesa East represent the first Baseline
Scenario plus Capacity Enhancement for years 2025 and 2035, and the results from the
SR 11 BTDM with a 10x10 configuration at Otay Mesa East for 2035 represent the
second Baseline Scenario plus Capacity Enhancement.

3 Phase 1 improvements at Calexico West include the addition of 5 southbound POV lanes and a southbound bridge
over the New River as well as 10 northbound POV lanes. This work was completed in 2018. Source: General
Services Administration

4 The 5x5 configuration for OME entails 5 personal vehicle (POV) and 5 Commercial lanes in both directions — so 10
total northbound lanes and 10 southbound, resulting in 20 total. The 10x10 entails 10 POV and 10 Commercial lanes
in directions, resulting in 40 lanes total (20 northbound and 20 southbound).


https://www.gsa.gov/about-us/regions/pacific-rim-9/land-ports-of-entry/calexico-west-land-port-of-entry
https://www.gsa.gov/about-us/regions/pacific-rim-9/land-ports-of-entry/calexico-west-land-port-of-entry
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The results from this study were used not only to contrast the base year conditions (2016) with
potential future conditions, but also to compare across future scenarios and identify
improvements that would have measurable impacts on future economic and air
quality/emissions outputs. Note that impacts on larger geographies are cumulative of the
impacts to the corresponding smaller geographies. For example, the $1,294 million of output
losses for San Diego are contained within the $1,573 million in output losses for California.
Impacts for the same geographic areas (San Diego and California, for example) are not
additive.

In terms of economic impacts of delays, the study finds that base year delays at the border from
all crossing types (pedestrians, passenger vehicles and commercial vehicles) represent $3.4
billion in output losses, more than $1.0 billion in labor income losses and more than 88,000 job
losses to the combined U.S. and Mexican economies (see Table ES-1).° The maijority of these
impacts are generated by delays on personal trips (pedestrians and passenger vehicles). Of
these totals, the San Diego County economy bears approximately 38 percent of the output loss,
50 percent of the labor income loss and 19 percent of the job loss.®

Table ES-1. Economic Impacts from Delays for Personal Trips and Freight Movements, Base Year
Conditions, 2016

Border Crossing Labor Employment,
Area LG Output, $M Income, $M jobs

San Diego County -$1,294 -$512 -12,053

California -$1,573 -$612 -12,638

Trips through San | Baja California -$670 -$115 -36,530

Diego County San Diego County & Baja California -$1,964 -$626 -48,583

California & Baja California -$2,243 -$726 -49,167

United States & Mexico -$2,509 -$773 -64,333

Imperial County -$312 -$106 -3,451

California -$518 -$197 -3,984

Trips through Baja California '$302 '$51 -1 5,896

Imperial County | |mperial County & Baja California -$614 -$157 -19,346

Callifornia & Baja California -$820 -$248 -19,880

United States & Mexico -$890 -$260 -23,921

California -$2,091 -$809 -16,622

Baja California -$973 -$165 -52,426

Trips through the | cyjifornia & Baja California -$3,063 -$975 -69,048
California-Baja .

California Border | United States -$2,091 -$809 -16,622

Mexico -$1,308 -$224 -71,632

United States & Mexico -$3,399 -$1,033 -88,254

5 Qutput and labor income losses are expressed in dollars of 2016.
8 More detail can be found in the Summary of Findings and Recommendations section.
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When a series of capacity improvements (such as Phase 3 improvements at San Ysidro,
modernization of the cargo and pedestrian facilities at Otay Mesa, and Phase 1 improvements
at Calexico West) at the POEs in the region are considered within the Baseline Scenario, the
study finds that future (year 2025) delays at the border grow to $5.1 billion in output losses,
almost $1.5 billion in labor income losses and more than 97,000 job losses in the combined
binational economies (see Table ES-2). This represents an increase of 50 percent in output
losses during the 2016 — 2025 timeframe, with the majority of this increase felt by the U.S.
economy, in particular that of San Diego County.

Table ES-2. Economic Impacts from Delays for Personal Trips and Freight Movements, Baseline Scenario,
2025

Border Crossing Labor Employment,
Area AL Output, $M Income, $M jobs
San Diego County -$1,611 -$603 -13,762
California -$2,197 -$805 -15,199
Trips through San | Baja California -$769 -$130 -40,987
Diego County San Diego County & Baja California -$2,380 -$732 -54,749
California & Baja California -$2,966 -$934 -56,187
United States & Mexico -$3,960 -$1,145 -72,803
Imperial County -$385 -$131 -4,233
California -$659 -$251 -5,059
Trips through Baja California '$260 '$45 '14,122
Imperial County Imperial County & Baja California -$644 -$175 -18,355
Callifornia & Baja California -$919 -$296 -19,180
United States & Mexico -$1,105 -$334 -24,356
California -$2,857 -$1,056 -20,258
Baja California -$1,029 -$174 -55,109
Trips through the | c5jifornia & Baja California -$3,885 -$1,230 -75,367
California-Baja .

California Border | United States -$3,726 -$1,249 -24,000
Mexico -$1,340 -$230 -73,159
United States & Mexico -$5,065 -$1,479 -97,159




SANDAG | Impacts of Border Delays at California-Baja California Land Ports of Entry
Volume 1: Background and Summary of Findings

The study also quantified the economic impacts under a situation where more substantial
capacity improvements at the POEs in the region are considered, including the construction of
the new Otay Mesa East POE in San Diego County and the All-American Canal Bridge
Expansion at Calexico East POE in Imperial County, along with additional transit and active
transportation improvements at the POEs in both San Diego County and Imperial County.”
Under this scenario, the study finds that future (year 2025) delays at the border are significantly
reduced, going back to levels on the order of those estimated for the year 2016 (see Table
ES-3). In particular, under this scenario output losses represent more than $3.3 billion, labor
income losses amount to a little more than $0.9 billion and job losses are estimated around
81,000 for the combined binational economies of the U.S. and Mexico.

Table ES-3. Economic Impacts from Delays for Personal Trips and Freight Movements, Baseline plus
Capacity Enhancements and Transit and Active Transportation Scenario, 2025

Border Crossing Labor Employment,
Area AL Output, $M Income, $M jobs
San Diego County -$1,201 -$471 -11,028
California -$1,489 -$575 -11,739
Trips through San Baja California '$659 '$1 13 '35,31 7
Diego County San Diego County & Baja California -$1,861 -$584 -46,346
Callifornia & Baja California -$2,148 -$688 -47,056
United States & Mexico -$2,522 -$762 -57,805
Imperial County -$163 -$50 -1,567
California -$263 -$90 -1,698
Imperial County Imperial County & Baja California -$523 -$110 -19,997
Callifornia & Baja California -$623 -$150 -20,128
United States & Mexico -$782 -$184 -23,059
California -$1,752 -$665 -13,437
Baja California -$1,020 -$173 -53,747
Trips through the | cjjifornia & Baja California -$2,772 -$838 -67,184
California-Baja )
California Border | United States -$2,062 -$735 -14,811
Mexico -$1,242 -$211 -66,053
United States & Mexico -$3,304 -$946 -80,864

These results imply that output losses on average will not change drastically during the 2016 —
2025 timeframe, thus cancelling the trend observed under the scenario when only modest
improvements are considered (see Table ES-4 and Figure ES-1). The improvements
considered under the Baseline plus Capacity Enhancements and Transit and Active
Transportation Scenario generate a significant reduction in output and employment losses
across all geographies studied, with the largest reductions, relative to the levels, observed in

” The economic impact results for 2025 correspond with the Otay Mesa East POE in a 5x5 configuration.
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Imperial County. Overall, this scenario represents a reduction of almost $1.8 billion in output
losses and more than 16,000 job losses compared to the Baseline Scenario in 2025.

Table ES-4. Comparison of Economic Impacts from Delays at the California-Baja California Border, Baseline
to Baseline plus Capacity Enhancements and Transit and Active Transportation

Baseline plus Change with
. Capacity capacity
:feris (::al\lll.cl;cg;ea:ti Baseline 2016 Baseline 2025 Enhancement and | enhancement and
g Transit and Active | transit and active
Transportation 2025 transportation
Employ- Employ- Employ- Employ-
Geography of Impact O?ﬁm’ ment, O?ﬁm’ ment, O?ﬁm’ ment, Olglslm’ ment,
jobs jobs jobs jobs
. $410 2,734
San Diego County -$1,294 -12,053 -$1,611 -13,762 -$1,201 -11,028 25% 20%
= o = (o]
) $222 2,666
Imperial County -$312 -3,451 -$385 -4,233 -$163 -1,567 589 3%
= o = (o]
. . $1,114 8,182
California & Baja -$3,063 | 69,048 | -$3,885 | -75,367 | -$2,772 | -67,184
California -29% -11%
. . $1,761 16,295
Mexico & United -$3,399 | -88254 | -$5,065 | -97,159 | -$3,304 | -80,864
States -35% -17%

Figure ES-1. Comparison of Economic Impacts from Delays at the California-Baja California Border on the
Combined Mexico and U.S. Economies
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These quantitative economic results are complemented with 20 interviews to businesses with
ties to the border that focused on the qualitative impacts of border delays on their supply chain,
logistics, employment, and customer service. The survey responses were analyzed and
identified the following trends across the California-Baja California border region:

e Local adaptability to border delay: The interview responses indicate that many workers
and customers traveling across the border are relatively tolerant to small changes in
border delay, especially when border wait times are as expected, albeit long.

e Importance of accessibility: Many companies express border delay concerns not only in
terms of the monetary costs from border delay increases, but also in the missed
opportunities and potential benefits from improvements in crossing times and efficient
processing.

e Desire to reduce border delays: Several of the companies expressed that they are
currently implementing measures to alleviate the effects of border delays. The current
strategies largely comprise a reallocation of resources and working around the current
extreme border wait time peaks, based on interview information.

e Desire for improved processing measures: The unpredictability of wait times was listed
as the most impactful aspect of border delay, even more than the wait times themselves.
Unpredictable wait times make it difficult for businesses to plan logistics accordingly.
Inefficient processing at the border was cited as another factor that increases border
delay.

In terms of air quality/emissions results, the study finds that the planned infrastructure
improvements and policies to expand capacity are needed by 2025 and 2035 so that growing
delay and queuing do not overwhelm emission reductions derived from the lower polluting fuels
and more efficient vehicles. Typical weekly average day emissions of CO2, ROG, and NOx per
1,000 vehicles crossing the border are shown in figures Figure ES-2 through Figure ES-5
below.® The figures present emission levels during the summer for passenger vehicles
(privately-owned vehicles or POVs) and commercial vehicles by scenario and by future year.®
The significance of these pollutants lies in their contribution to pollution concerns on a county-
wide scale and therefore they are presented at that geographical level.

8 These pollutants are precursors to regional pollutants such as ground-level ozone, or have a contribution to
anthropogenic climate change. More information about this is provided in Volume 3.

% In these graphs the Baseline Scenario is listed as “Baseline,” the Baseline plus Capacity Enhancements and Transit
and Active Transportation Scenario is listed as “Baseline+OME” for San Diego County and “Baseline+AAC” for
Imperial County. The year to which the analysis applies is also listed as part of the scenario name in the graphs.



SANDAG | Impacts of Border Delays at California-Baja California Land Ports of Entry I_)
Volume 1: Background and Summary of Findings

Figure ES-2. Summer Design Day CO2, ROG, NOx from POVs at San Diego County POEs
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Figure ES-3. Summer Design Day CO2, ROG, NOx from POVs at Imperial County POEs
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Figure ES-4. Summer Design Day CO2, ROG, NOx from Commercial Vehicles at San Diego County POEs
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Figure ES-5. Summer Design Day CO2, ROG, NOx from Commercial Vehicles at Imperial County POEs
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The results shown in figures Figure ES-2 through Figure ES-5 illustrate trends in ongoing
emission reductions through planned improvements at the POEs and the phase in of cleaner,
more efficient, vehicles.'® By 2035 however, emissions reductions for some pollutants at the
busier POEs can be seen bottoming out. This suggests the need for additional vehicle
technology improvements and capacity enhancements to maintain the downward trajectory of
emissions past 2035.

The emissions analysis shows that the planned infrastructure improvements and policies to
expand capacity are needed by 2025 and 2035 so that growing delay and queuing does not
overwhelm emission reductions derived from the lower polluting, more efficient vehicles and
fuels.

The study identified several recommendations to improve conditions at the border. The
recommended strategies may have positive impacts on border crossers and businesses that
utilize crossings in the California-Baja California border region. Potential impacts include
reductions in delays, changes in modal split from vehicle crossing to pedestrian crossings, and
air quality/emissions improvement. Broadly, the types of recommended improvements can be
summarized in the following categories:

¢ Investment in POE Infrastructure and Physical Capacity
e Improved Operations at POEs

e Improved Access to POEs

¢ Corridor-Wide Improvements

e Support for Coordination on Long-Term Strategies

In terms of capacity expansions at POEs, the study recommends that additional lanes and
booths be added for motorized vehicles. There are several improvements categorized as
Improved Operations at POEs. The study also recommends strategies to improve access to
POEs including improved bike and pedestrian access as well as enhanced transit services at
the border. The study finds that the development of an accurate real time northbound and
southbound border wait time system, which could include RFID and Wi-Fi readers or other
proven technology, to capture commercial vehicle wait time data has the potential to improve
planning and routing decisions and reduce northbound delays for trucks.'" Corridor-wide
improvement recommendations were also developed, including a Regional Border Management
System (RBMS) to reduce delays for commercial and passenger vehicles due to efficient re-
routing with advanced travel information. Finally, the study recommends agency support for

10 At Calexico East with the All American Canal improvements, additional primary inspection booths have not yet
been approved by the U.S. federal government, though the study assumes that these primary inspection booths will
be open by 2025.

" SANDAG and Caltrans District 11 are currently implementing the first phases of the California Sustainable Freight
Action Plan (CSFAP): Advanced Technology Corridors at Border Ports of Entry pilot project, which include installing
the intelligent transportation systems (ITS) equipment that will measure southbound border wait times wait times at all
of the California-Baja California POEs. This southbound border wait times project, which will start construction in
Winter 2020, will provide cross-border passenger and commercial travelers with better information to aid them in
travel decisions on where and when to travel across the border in the least amount of time. In Fall 2020, SANDAG
will start the complementary northbound border wait time pilot project at the Otay Mesa and San Ysidro POEs in
partnership with the Secretariat of Communications and Transportation of Mexico (SCT). Implementing Phase Ill of
the CSFAP border pilot project, the data from both projects will integrate into the RBMS.

10
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binational planning processes and collaboration efforts to improve the chances of a successful
implementation of several of the recommended strategies identified above.'?

Finally, it is worth mentioning that the conditions at the border have significantly changed since
a similar study was conducted in 2006-2007. In particular, the Great Recession in 2008-2009
and the increased rate of adoption of technological improvements and trusted traveler programs
in the region have made the results from this study not comparable with previous efforts. In that
sense, the current study truly provides a “fresh look” at the impacts of delays at the California-
Baja California border and provides a new baseline.

Some recent events are not in the scope of the current study, which began in 2016 and has
been completed in 2020. For example, uncertainty related to U.S.-Mexico trade that existed in
2018 has been resolved with the ratification of the United States-Mexico-Canada Agreement in
2020." Additionally, crossings at the U.S.-Mexico border have been restricted for the majority of
2020 due to the COVID-19 pandemic.™ However, the impacts of COVID-19 on the border are
not included in this study as the pandemic began after the study data collection was completed.
Although the study team acknowledges that the current economic and global health situation
has impacted border crossing volumes, the current study is estimating the economic and air
quality/emissions impacts in a typical border crossing dynamic.

12 Caltrans, ICTC, SCAG, and SANDAG are participating in the 2021 California-Baja California Border Master Plan
Update, a binational effort to coordinate planning and delivery of projects at land port of entries and the transportation
infrastructure serving them.

13 United States-Mexico-Canada Agreement, https://ustr.gov/usmca. Accessed September 4, 2020.

14 Department of Homeland Security, “DHS Measures on the Border to Limit the Further Spread of Coronavirus,”
https://www.dhs.gov/news/2020/08/14/fact-sheet-dhs-measures-border-limit-further-spread-coronavirus. Accessed
September 4, 2020.
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Introduction

Motivation for the Study

The California-Baja California border region is one of the most important and dynamic economic
zones in North America. However, demand already outstrips supply at the region’s border
crossings. In 2016, the regional border crossings processed more than $58.2 billion in goods
(imports and exports), more than 55.5 million passengers in almost 31.1 million personal
vehicles (POVs), more than 17.6 million pedestrians, and over 1.3 million commercial trucks.®
While the crossings have become a critical element of the binational region’s economic
integration and competitiveness, growing demand has led to increased congestion at border
crossings and generated delay and unreliable travel times for cars, pedestrians, and trucks.
These delays and travel time unreliability at the border have the potential to reduce the region’s
economic competitiveness and attractiveness to businesses, which can translate into lower
levels of economic activity and growth.

In 2006, SANDAG and Caltrans conducted a study that showed how border delays cause
significant reductions in economic output and employment.'® This study highlighted the need for
improving border crossings and helped make the case for developing a third crossing between
San Diego and Tijuana (the planned Otay Mesa East-Mesa de Otay Il border crossing).
Similarly, in 2007, the former Imperial Valley Association of Governments (IVAG) and Caltrans
conducted an economic delay study for Imperial County border crossings. Much has changed
since these earlier studies — the regional economy has rebounded from the Great Recession,
the United States-Mexico-Canada Agreement has been ratified, and there are new emerging
industry clusters that depend on crossborder trade. "’

There is also a need to understand the regional and subregional impacts of the border trade.
While residents of communities far from the border may perceive little interaction with the border
and little to gain from border improvements, a large portion of Mexican imports to the United
States contain U.S. materials as a result of crossborder production sharing. The border may
have wide ranging economic impacts throughout San Diego and Imperial counties and beyond.
In this sense, SANDAG and its stakeholders need to understand how the border trade affects
value-added production in the established and emerging industrial clusters.

While the earlier border studies provide insight into the impacts of the border on the regional
economy, the true impacts of border delays include pollution and barriers to social cohesiveness
that affect the quality of life for residents of the binational region. Agencies and residents across
the U.S. — Mexican border have increased their awareness of these non-economic effects and
are starting to take steps to understand and address them.

15 U.S. Bureau of Transportation Statistics. https://www.bts.gov/content/border-crossingentry-data. Border crossing
volumes are shown for northbound (U.S. inbound) movements of people and vehicles.

16 A 2006 study conducted by HDR on behalf of SANDAG estimates that combined U.S. and Mexico output is
reduced by almost $6 billion (in dollars of 2005) and employment is reduced by more than 51 thousand jobs due to
delays at the San Diego — Tijuana border.

7 United States-Mexico-Canada Agreement, https://ustr.gov/usmca
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Efforts to address emissions due to idling and delay at the border could be part of the strategies
to meet both California and Mexico air quality goals, while improving the quality of life for
residents of the binational region. Emission reductions benefit economically disadvantaged
communities near the POEs on both sides of the border.

The objectives of this project for SANDAG, the Imperial County Transportation Commission
(ICTC) and Caltrans were threefold. First, the partner agencies needed a technically sound
assessment of the impact of delays experienced at the California-Baja California land POEs on
the regional economy. In this sense, the study is similar to prior efforts, but it considers impacts
on emerging industry clusters, subregions, and value added. Second, an assessment of
emissions at the border as a result of crossborder wait times was needed to understand how
emissions affect regional air quality and greenhouse gases. Third, the study provides the
partner agencies and other stakeholders with information on the importance of reducing border-
crossing wait times.

As a result, SANDAG commissioned the HDR team (led by HDR Inc., and supported by T. Kear
Transportation Planning and Management, Inc., Crossborder Group and Sutra Research) to
conduct the study on Impacts of Border Delays at the California-Baja California Land Ports of
Entry. The study began in 2016 with the SR11 BTDM (Version 2.0) and was continued in 2020
with an updated version of the SR 11 BTDM from the “Otay Mesa East-Mesa de Otay Il Port of
Entry Innovation Analysis, Concept Design, Modeling, and Traffic and Revenue Study” (Tier I
Traffic and Revenue) which became available in April 2020. For the remainder of this report
(Volumes 1, 2, and 3) the HDR team is referred to as the Project Team. This report summarizes
the findings of the Project Team.

Organization of the Final Report
The Final Report for this study is broken down into three Volumes, with each volume focusing
on a specific aspect of the study.

Volume 1 (this document) summarizes the information pertaining to both the Economic Impact
Analysis and the Air Quality/Emissions Impact Analysis, covering general information on the
study’s motivation, study area, data needs and collection, definitions of the conceptual
scenarios, and the corresponding border delays and crossing volumes that characterize each
scenario. The Volume concludes with a summary of the study results and recommendations to
reduce delays and alleviate economic and air quality/emissions impacts. The Volume 1
Appendix (contained in a separate document) includes four reports in support of the content
presented in Volume 1. Appendix A to Volume 1 contains the assessment of existing “gaps” on
border data, completed at the beginning of this study effort in 2016. Appendix B summarizes the
survey methodology and plan for the at-border data collection. Appendix C presents a summary
of the at-border data collection results. Finally, Appendix D presents a white paper on border
wait time technologies and information systems.

Volume 2 focuses on the estimation of economic impacts that result from delays. As such, it
describes the economic methodology used, key inputs, and assumptions inherent to the
Economic Impact Analysis. It also describes the risk component of this analysis and how it is
incorporated. It concludes by summarizing the results and providing recommendations to
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reduce border-related economic impacts in the region. The Volume 2 Appendix contains five
reports in support of the content presented in Volume 2.

Finally, Volume 3 focuses on the quantification of air quality/emissions impacts that result from
delays. This volume presents the methodology used in the analysis, describes the POE layouts
and the processes analyzed, provides an overview of the conceptual scenarios and presents
results from the analysis of emissions generated by vehicle delays at the land ports of entry. A
brief discussion of those results is followed by recommendations to reduce delays and air
quality/emissions impacts.
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Overview of the Study Area

The study area spans the international border between the state of California (San Diego
County and Imperial County) in the U.S. and the state of Baja California (BC) in Mexico. There
are seven Ports of Entry in the area, four in San Diego County and three in Imperial County.®
Some border crossing statistics for the years 2015, 2016, and 2017 are shown in this section.
Note that 2016 is the base year for the Economic Impact and Air Quality/Emissions Analyses.
Figure 1 shows a map of the crossborder region.

Figure 1: Map of the Crossborder Region
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In addition to the seven existing POEs along the California-Baja California border, the future
Otay Mesa East Port of Entry (OME POE) Project is a joint venture between SANDAG and
Caltrans, in collaboration with state and federal partners in the U.S. and Mexico, to create a 21st
century POE that will accommodate passenger and commercial vehicles at opening day.
Pedestrians may be accommodated in future years at this POE.

'8 The aggregate conveyor belt located in Imperial County is considered part of the Calexico East POE. Further, the
Cross Border Xpress Port of Entry is not considered in the economic or emissions analyses.
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As discussed throughout the study, the OME POE is anticipated to have a 5x5 configuration,
which entails 5 POV and 5 commercial lanes in both directions, at opening day with the flexibility
to expand in future years to a 10x10 configuration in order to meet future demand.

Major highways State Route 905 and State Route 125 will connect passenger and commercial
vehicles to this future POE. In addition, the project partners are currently constructing the final
segments of State Route 11, the four-lane tolled road connecting directly to the OME POE.

SAN DIEGO COUNTY

The San Diego region includes the land border crossings at San Ysidro, CA (crossing with
Tijuana, BC), Otay Mesa, CA (crossing with Mesa de Otay, BC), and Tecate, CA (crossing with
Tecate, BC). The main metropolitan areas are San Diego (U.S.) and Tijuana (Mexico). The
population estimate in 2016 for San Diego County is about 3.26 million people.’ The 2015
census population estimate for Tijuana, Mexico is 1.7 million people.2%?' Both regions have an
international airport. San Diego has a seaport in the city, and the closest seaport in Baja
California is in Ensenada. In general, these crossings are subject to coastal and Mediterranean
climates with warmer, dryer environments to the east.

San Ysidro straddles the border between metropolitan Tijuana and the community of San
Ysidro (12 miles to the south of downtown San Diego, with a population of approximately 32,400
people).?2 San Ysidro is a crossing for privately owned vehicles (POVs), buses, and
pedestrians. Major highways I-5 and 1-805 connect vehicles to this crossing. This crossing is
also served by two transit centers (San Ysidro and Virginia Avenue) that offer bus connections
(Metropolitan Transit System or MTS, Greyhound, and other operators), Trolley connections to
the UC San Diego Blue Line, and taxi, jitney, and ride-hailing services. These services, routes,
and transit centers are depicted in Figure 2.

9 U.S. Census Bureau, 2012-2016 American Community Survey 5-Year Estimates. Retrieved from
https://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml

20 |nstituto Nacional de Estadistica y Geografia (INEGI). Direccion General de Estadisticas Sociodemograficas
(Encuesta Intercensal 2015) www.inegi.org.mx

21 For a same year comparison, the ACS 2010 population estimate for San Diego County is 3.02 million.

22 U.S. Census Bureau, 2016 ACS 5-Year Population Estimate for 92173 zip code.
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San Ysidro is ranked the number one U.S. — Mexico border crossing for large volumes of
personal vehicles and pedestrians for the period January to December 2016. The U.S. Bureau
of Transportation Statistics (BTS) reports that the annual northbound San Ysidro crossing

volumes (for 2015 to 2017) are as follows:?*

Personal
Year Vehicles Trucks
2015 14,435,252 NA
2016 13,701,967 NA
2017 13,777,990 NA

23 Metropolitan Transit System, “Current Projects: Virginia Avenue Transit

Buses Pedestrians®®
51,693 7,496,055
36,215 7,624,238
33,367 8,341,075

Center.” Retrieved from

https://www.sdmts.com/inside-mts-current-projects/virginia-avenue-transit-center. Last accessed April 5, 2018.
24 U.S. Bureau of Transportation Statistics. https://www.bts.gov/content/border-crossingentry-data
25 Pedestrians displayed is the sum of BTS crossing volumes on pedestrians and bus passengers, both of whom

cross the border on foot.
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Cross Border Xpress consists of a 390-foot enclosed pedestrian skywalk bridge that connects
the Tijuana International airport with a structure in Otay Mesa, CA.?% It includes a U.S. Customs
and Border Protection (CBP) inspection area, airline ticket counters, 850 parking spaces, car
rental booths, shuttles, taxis and ride-hailing services (e.g. Uber and Lyft), and opportunities to
connect with inter-city buses. It is the only U.S. land border crossing that is linked to a foreign
airport, and is the only port of entry on the California border that requires users to pay a fee.
Since opening in December 2015 this facility has provided access exclusively for users of the
Tijuana International Airport who cross the U.S.-Mexico border as part of their trip. CBX serves
passengers who already crossed the border as part of their travels and new travelers, helping
them avoid unpredictable, often long delays at the congested San Ysidro and Otay Mesa land
ports of entry.?” CBX is 22 miles from downtown San Diego, located off State Route 905. The
crossing is a private, for-profit enterprise in which CBP operates international processing similar
to other pedestrian crossings on the U.S.-Mexico border, with similar security measures and
screenings. The reported northbound crossings through CBX are as follows:

Year Pedestrians

2016 751,565
2017 1,066,628

Otay Mesa accommodates passenger vehicles, pedestrians, and commercial vehicles (within a
specific commercial vehicle only section of the facility). Otay Mesa, when the planned
modernization improvements are completed, will accommodate a similar mix of passenger and
commercial vehicles as before. Major highways connect passenger and commercial vehicles to
these crossings. In 2019, construction was completed for the Otay Mesa Transit Center with
dedicated access to South Bay Rapid bus and local bus routes operated by MTS. The U.S.
Bureau of Transportation Statistics reports that the annual northbound Otay Mesa crossing
volumes (from 2015 to 2017) are as follows:

Personal

Year Vehicles Trucks Buses Pedestrians?®
2015 6,933,472 829,581 38,303 3,550,075
2016 7,722,264 899,336 32,877 3,561,858
2017 8,309,476 929,614 31,467 3,408,606

Tecate accommodates passenger vehicles, pedestrians, and commercial vehicles (within a
commercial vehicle only section of the facility). Tecate is a small unincorporated community in a
rural part of San Diego County and is served by rural State Route 94, which is a two-lane road
with curves that limit some types of commercial vehicles. On the Mexican side of the crossing is

26 The Cross Border Xpress Port of Entry is not considered in the economic or emissions analyses.

27 About Cross Border Xpress, The Tijuana Airport Terminal — In San Diego.
https://www.crossborderxpress.com/about

28 Pedestrians displayed is the sum of BTS crossing volumes on pedestrians and bus passengers, both of whom
cross the border on foot.
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the city of Tecate, with a population of about 111,098 in 2015.2° The U.S. Bureau of
Transportation Statistics reports that the annual northbound Tecate crossing volumes (from
2015 to 2017) are as follows:

Year Personal Vehicles Trucks Buses Pedestrians**
2015 908,482 52,090 176 612,665
2016 971,193 56,269 94 675,673
2017 1,043,225 59,128 3 771,492

IMPERIAL COUNTY

The border crossings at Calexico West, Calexico East and Andrade occupy the dry desert
climate and terrain of the Imperial Valley with temperatures often exceeding 100 degrees for
four to five months of the year. El Centro, CA, is the largest city in Imperial County, with nearly
43,700 people, and is about 8 miles north of the Calexico West border crossing.®' This inland
area has one international airport in Mexicali and is near another airport in Yuma, Arizona.

Calexico West serves the city of Calexico on the U.S. side and the city of Mexicali on the
Mexican side, connecting most immediately to the downtown areas of both cities. Calexico has
a population of about 38,600 people and Mexicali had a population of about 1,025,740 people in
2015.%2 This crossing connects passenger vehicles to State Route 111 and pedestrians to East
13t Street. Commercial vehicles are not permitted at this port of entry. The U.S. Bureau of
Transportation Statistics reports that the annual northbound Calexico West crossing volumes
(from 2015 to 2017) are as follows:

Year Cifiglne asl Trucks Buses Pedestrians
2015 4,294,156 NA NA 4,498,322
2016 4,327,034 NA NA 4,270,911
2017 4,409,648 NA NA 4,212,342

Calexico East is just over 6 miles east of the Calexico West POE, and also serves the cities of
Calexico and Mexicali. This crossing connects to State Route 7 on the U.S. side, and
accommodates passengers, pedestrians, and commercial vehicles (within a commercial vehicle
only facility). The U.S. Bureau of Transportation Statistics reports that the annual northbound
Calexico East crossing volumes (from 2015 to 2017) are as follows:

29 |Instituto Nacional de Estadistica y Geografia (INEGI). Direccién General de Estadisticas Sociodemograficas
(Encuesta Intercensal 2015) www.inegi.org.mx

30 pedestrians displayed is the sum of BTS crossing volumes on pedestrians and bus passengers, both of whom
cross the border on foot.

31 U.S. Census Bureau, 2016 ACS 5-Year Population Estimate.

32 |Instituto Nacional de Estadistica y Geografia (INEGI). Direccién General de Estadisticas Sociodemograficas
(Encuesta Intercensal 2015) www.inegi.org.mx
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Personal

Year Vehicles Trucks Buses Pedestrians®
2015 3,622,215 337,474 3,064 346,247
2016 3,829,484 349,727 2,906 370,232
2017 3,843,383 360,833 2,881 376,054

Andrade is a border crossing that sits near the Colorado River along the border of Arizona and
shares the border crossing with Los Algodones, a Mexican town with a population of about
5,500 people. Andrade had a population of 49 people according to the 2010 census. Only
pedestrians and passenger vehicles utilize this crossing. Andrade/Los Algodones border
crossing ranks 11" among pedestrian border crossers and is used heavily by tourists and those
seeking medical supplies and services in Mexico. The crossing is served by rural State Route
186 in California. The U.S. Bureau of Transportation Statistics reports the annual northbound
Andrade crossing volumes (from 2015 to 2017) as follows:

Personal

Year Vehicles Trucks Buses Pedestrians
2015 523,059 NA NA 817,866
2016 506,230 NA NA 833,296
2017 591,692 NA NA 831,433

What Has Changed Since the Last Studies?

In 2006 SANDAG and Caltrans conducted a study that showed how border delays cause
significant reductions in economic output and employment and in 2007 the former Imperial
Valley Association of Governments (IVAG) and Caltrans conducted a similar economic delay
study for Imperial County border crossings. Between the 2006 study and the current study, the
following three key developments occurred in the California-Baja California binational border
region:

e The Great Recession of 2008-2009 created significant ripples on the local and regional
economies

¢ Increased rate of adoption of technology and trusted traveler programs to cross the
border

¢ Investments at POEs in the region that led to increased border-crossing capacity

The Great Recession had several important impacts on border-crossing behavior for residents
of the binational region. In particular, border-crossing volumes had an important reduction to the
point that passenger vehicle volumes are just now starting to reach the levels observed before
the recession. A potential side-effect of this reduction on volumes is that the profile of crossers
may have changed over this period of time, potentially increasing the share of crossers that
have more tolerance to delays (for example, those crossers that live on the Mexican side but
work on the U.S. side of the border and therefore are required to cross the border on a daily

33 Pedestrians displayed is the sum of BTS crossing volumes on pedestrians and bus passengers, both of whom
cross the border on foot.
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basis). As a result of this potential shift to more delay-tolerant crossers and the fact that
economic losses from delays are estimated based on survey data, the losses from delays may
be perceived to be lower now than in previous years. However, it must be noted that this is no
indication that the actual losses are lower than in previous years.

The increased rate of adoption of technology and trusted traveler programs has reduced the
delays experienced by border crossers in the region.?* In particular, Ready Lane and SENTRI
users have grown significantly between 2009 and 2017, thus reducing the passenger vehicle
delays experienced at the California-Baja California POEs.*® Since these two types of vehicle
crossers experience lower delays compared to General Lanes, the result has been an average
reduction in delays at the region’s POEs, which in turn could be traced back to a reduction in
economic losses at the regional level.

The investments at or in the immediate vicinity to the POEs in the region have led to an
increase in border-crossing capacity. Some examples of specific improvements include the
opening of El Chaparral at San Ysidro, the completion of SR-905 to Otay Mesa and the
widening of Cesar Chavez between 2nd Street and State Route 98. These improvements have
reduced average delays for both passenger vehicles and trucks in the region.

An additional change that was not listed above since it is more related to the definitions used in
this analysis is that the current study relies on estimating the economic and air quality/emissions
impacts of delays and not the impacts of wait times at the border. The concept of delay used in
this report involved the identification, in conjunction with CBP, of “baseline” border crossing
times for every lane and vehicle type at every POEs in the region that were then combined with
total border-crossing measurements to develop a measure for delay. Previous studies had used
measures of wait times (which based on the definition provided in this paragraph are larger than
delays) to estimate economic impacts, and therefore direct comparisons between results
presented on those previous studies and results from the current one are not applicable. A final
consideration is that the economic relations between industries and consumers on both sides of
the border may have changed over that period. This is reflected in the use of different input-
output multiplier values to estimate the economic impacts of delays. The current efforts are,
therefore, a true “fresh look” to impacts resulting from delays at the border.

Some recent events are not in the scope of the current study, which began in 2016 and has
been completed in 2020. For example, uncertainty related to U.S.-Mexico trade that existed in
2018 has been resolved with the ratification of the United States-Mexico-Canada Agreement in
2020.%" Additionally, crossings at the U.S.-Mexico border have been restricted for the majority of

34 Since January of 2009, travelers using land POEs are required to have a passport to cross into the United States.
35 For example, the share of SENTRI traffic at San Ysidro grew from 18 percent to 39 percent between 2009 and
2017 and the share of SENTRI at Calexico West grew from 18 percent to 44 percent during the same timeframe.

36 IMPLAN multipliers (commercially available) were used to estimate economic impacts in the U.S. side of the border
and multipliers from the Baja California Input-Output Model (developed by COLEF) were used to estimate impacts on
the Mexican side of the border. IMPLAN multipliers are updated annually while the Baja California Input-Output Model
was updated in 2016 (its previous update occurred in 2004).

37 United States-Mexico-Canada Agreement, https://ustr.gov/usmca. Accessed September 4, 2020.
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2020 due to the COVID-19 pandemic.®® However, the impacts of COVID-19 on the border are
not included in this study as the pandemic began after the study data collection was completed.
Although the study team acknowledges that the current economic and global health situation
has impacted border crossing volumes, the current study is estimating the economic and air
quality/emissions impacts in a typical border crossing dynamic.

38 Department of Homeland Security, “DHS Measures on the Border to Limit the Further Spread of Coronavirus,”
https://www.dhs.gov/news/2020/08/14/fact-sheet-dhs-measures-border-limit-further-spread-coronavirus. Accessed
September 4, 2020.
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Data Needs and Data Collection Efforts

The estimation of the impacts studied as part of the Impacts of Border Delays at the California-
Baja California Land Ports of Entry was done through the creation of analytical models that
required a significant and varied dataset. This section outlines the data required for the study,
and the steps taken to inform data collection.

Assessment of Existing “Gaps” on Border Data

In 2016, early in the study effort, the Project Team created a report to identify the “data gaps” for
key inputs to the economic and air quality/emissions analyses. The Project Team began by
identifying the data required to conduct the assessment of economic impacts of delays at the
border for the six land POEs in the California-Baja California region to perform the tasks
outlined in the study. Then they combined information from a literature review with their
knowledge of recent border projects to develop a table to compare the available data from
recent studies with the identified data and key inputs necessary for the study. Areas where the
necessary data for this study was not previously available were identified as “data gaps,” and
informed the content and goals of the survey and data collection task of this study. For the more
detailed data gap analysis, see Appendix A to Volume 1.

The primary data needed to conduct the assessment of economic and air quality/emissions
impacts of delays at the border is organized by four categories: economic information,
emissions information, border-crossing wait time information; and traffic and volume data. The
following key inputs were identified.

e Economic Information
o Origin-Destination
Trip purpose
Crossing frequency
Trip-related expenditure
Productivity loss due to delays
Wait time thresholds to cancel cross border trips
o Border crossers’ propensity to switch modes (motorized vs. non-motorized)
e Emissions Information
o Vehicle model year
o Odometer reading
o Fuel type
o Compliance with smog testing
o Country where fuel is purchased
e Border Crossing Wait Times
o Wait times by vehicle type during peak and non-peak days
o Queue lengths by vehicle type
o Breakdown of wait time by segment of the border-crossing trip
¢ Traffic and Volume Data
o Volumeltraffic counts for passenger vehicles, trucks and pedestrians at the six
land POEs in the California-Baja California Border

o O O O O
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The available sources reviewed in the data gap analysis are summarized in Table 1.

Table 1. Available Data Sources Reviewed for Data Gap Analysis

Key Input Data Source Year
SANDAG’s Crossborder Survey 2011
Economic SANDAG’s General Public Survey 2011
information | SANDAG’s Company Survey 2012
SCAG’s Goods Movement Border Crossing Study, Phases 1 & 2 2011 & 2015
Analysis of Wait-Times, Traffic Related Air Emissions, Operations, and Health
Impacts at Selected North American Land Ports-of-Entry (Commission for 2015
Emissions Environmental Cooperation study)
data Imperial County Air Pollution Control District’s Vehicle Idling Emissions Study
at Calexico Ports of Entry (Border Environment Cooperation Commission 2015
study)
SANDAG’s Bluetooth Survey 2012
SANDAG’s Time Stamped survey 2012
Border- CBP’s Website data 2012
crossing wait | SCAG’s Goods Movement Border Crossing Study Phase 1 2011
time SANDAG's SR-11 Wait Time Measurement 2012 & 2013
South County Economic Development Council’s San Ysidro Pedestrian 2016
Crossing Report
Traffic data SANDAG’s SR-11 Investment Grade Traffic and Revenue (IGT&R) study 2011

By comparing the data available in these surveys and studies to the list of key inputs, the
Project Team was able to identify gaps in the data currently available to direct the data
collection efforts of this study. °

Several of the surveys collected origin-destination and frequency of crossing data at each of the
California-Baja California POEs (Andrade/Los Algodones POE being the exception), but this
information is rarely available for southbound flows. Further, available data relevant to several of
the required economic input variables are outdated for the purpose of this study. Efforts at
collecting emission information are recent (2015) and therefore some of the information could
be used in this study to augment emissions data for northbound flows at certain locations (San
Ysidro, Calexico West, and Calexico East POEs).*° These emissions-related data include
vehicle classification, age, odometer reading, and which country the vehicle was last fueled in.

Collection of wait time data in recent years has been significant, in particular on the San Diego —
Tijuana border due to studies related to the future State Route 11/Otay Mesa East POE.
However, improvements at POEs in the region are constantly being introduced, so an update on
this information was needed. In addition, little has been done to break down wait times by the
segments that comprise the border-crossing process. Collection of primary data on traffic and

39 After the Data Gap Analysis was completed and the project under development, the Project Team received or
identified additional data sources that were used to support the Economic and Air Quality/Climate analyses of delays
at the border. These include the SANDAG/Caltrans District 11 Border Wait Time Wi-Fi Pilot at the San Ysidro POE
and 2016 hourly volumes of passenger vehicle and truck crossings at San Ysidro and Otay Mesa provided by CBP.
Emissions survey data from the 2015 studies in Calexico and an unpublished 2015 San Ysidro study were combined
with survey data collected for this effort.

40 In particular, data from the Commission for Environmental Cooperation study and the Border Environment
Cooperation Commission study were found to be useful to expand the sample of observations collected in the field as
part of the current study.
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volume data is not as prevalent as that for wait times (there is one study conducted by SANDAG
that collected such data), but this is not surprising due to the availability of secondary sources
such as CBP, Caltrans Performance Measurement System (PeMS) and BTS on traffic volumes
and border-crossing trips.

As a result, data collection efforts were focused on information reflecting the economic behavior
of northbound and southbound crossers, emission information at POEs for which there is no
available emission data, as well as wait times that represent base year conditions at the border.
More specifically, the following information was identified and used to inform the primary data
collection effort of this study:

e Economic information
o Trip purpose
o Expenditure categories and amounts
o Degree of expenditure substitution between the two countries
o Impact of delays on productivity
o Wait time thresholds for cancelling border-crossing trips
e Emission information
o Vehicle age
Class
Odometer
Domicile
Certification standards
Fuel type/source
o Participation in vehicle emission inspection and maintenance programs
e Border Wait Times
o Wait times by vehicle type (passenger vehicles and trucks) during peak and non-
peak days
o Queue lengths by vehicle type
o Breakdown of wait time by segment of the border-crossing trip
e Traffic and volume data
o Vehicle occupancy

O O O O O

The necessary economic and emission information and vehicle occupancy data above was
used to formulate and was ultimately gathered through the Economic Impact Survey instrument
and the Greenhouse Gas (GHG)/Air Emission Survey instrument. The Economic Impact Survey
and the GHG/Air Emission Survey, together with the CBX survey, are collectively referred to as
the SANDAG Border Survey dataset. More information on the data collection efforts and results
from the SANDAG Border Survey is detailed in the subsequent sections (see Data Collection
Plans: At-Border Survey Methodology and Plan and Overview of Data Collection Efforts: The
SANDAG Border Survey, At-Border Survey). Information on border wait times identified above
was gathered through the Border Wait Time data collection. Details on this effort are presented
in the Border Wait Time Data Collection Methodology section and the Measuring Border Wait
Time section of this report. The Project Team used the available secondary sources for traffic
and volume data as much as possible to limit the primary data collection efforts to inputs that
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were unavailable elsewhere. In addition, the Project Team also performed economic outreach
surveys to businesses in the Cali — Baja region as part of the Economic Impact Analysis. An
overview of the effort and results are presented in Volume 2.

Data Collection Methods

The data collection methods and efforts of Project Team member Crossborder Group,
undertaken as part of the study, are summarized below. These include all components of the
SANDAG Border Survey, as well as the border crossing and wait times data collection efforts. In
the case of the survey work, two survey instruments (the Economic Impact Survey and the
GHG/Air Emission Survey) were used to collect information necessary to assess the economic
and air quality/emissions impacts of delays at the border (which was identified in the
assessment of data “gaps”).

The data collection approach and survey instruments were developed by the Project Team to
maintain consistency with previous SANDAG and ICTC efforts (including the 2006 study), while
addressing several new factors, including border wait time and queue data, inputs to air
emission modeling, and regional changes in border infrastructure.

AT-BORDER SURVEY METHODOLOGY AND PLAN

The sampling goals developed for both components of the SANDAG Border Survey (i.e., the
Economic Impact component and the GHG/Air Emission component) are summarized below.
Ultimately, the survey sampling goals for each component were exceeded.

In order to adequately survey the broad range of crossers along the California-Baja California
border by geography, mode (privately-owned vehicle or POV, pedestrian, or commercial), and
lane type (General, Ready, SENTRI; or, for commercial crossings, FAST or Free and Secure
Trade, Regular and Empty), each population was divided into groups — or clusters. For
purposes of this study, the first-stage cluster was essentially the POE; the second-stage cluster
was the mode or vehicle type; and the third-stage cluster was the lane or classification type
(when applicable). The Project Team’s goal was to ensure the core sampling selection
remained consistent with past at-border surveys undertaken by SANDAG and others. In all
clusters, each survey target was sampled in a similar fashion to increase randomization, avoid
potential survey bias (as much as possible), and increase surveying efficiency.

The survey sampling goals were informed by the volume of border crossings between California
and Baja California in 2015, as well as the various modes and types of lanes at each POE
(when applicable). Initial sample sizes that are proportional to border crossing levels at low-
volume POEs were adjusted to ensure a minimum level of statistical validity. The adjusted
sampling goals (those adjusted to meet statistical validity) for the Economic Impact Survey and
the GHG/Air Emission Survey are summarized in Table 2 through Table 5.
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FR

For each survey, the sampling goals are separated by mode: POV and pedestrian sampling
goals for the Economic Impact Survey, and POV and commercial vehicle sampling goals for the
GHG/Air Emission Survey. For more detail about how these goals were reached, and the
confidence intervals for the sampling goals, see Appendix B to this Volume. For a summary of
the data collected in the SANDAG Border Survey, see Appendix C to this Volume. Table 2
displays the adjusted sampling goals for surveying POVs with the Economic Impact survey, by

lane type and POE.

Table 2. Economic Impact Survey Goals for POVs

Land Port of Entry

POVs Samples by Lane Type

(California) Sampling Goals % of Total (;eneral J Ready Lane SENTRI
egular
San Ysidro 2,050 38% 800 800 450
Otay Mesa 1,300 24% 400 600 300
Tecate 400 7% 400 NA NA
Andrade 300 6% 300 NA NA
Calexico West 700 13% 500 NA 200
Calexico East 650 12% 200 300 150
Total 5,400 2,600 1,700 1,100

Table 3 presents the adjusted sampling goals for surveying pedestrians with the Economic

Impact Survey, by POE.#!

Table 3. Economic Impact Survey Goals for Pedestrians

Land Port of Entry

Pedestrians Samples by Lane Type

(California) Sampling Goals % of Total
San Ysidro 800 36%
Otay Mesa 500 23%
Tecate 100 5%
Andrade 100 5%
Calexico West 600 27%
Calexico East 100 5%
Total 2,200

The adjusted sampling goals for surveying POVs with the GHG/Air Emission Survey are
presented in Table 4, by lane type and POE.

41 Due to the location of the survey crew, it was not possible to distinguish the particular lane for pedestrians, so
sampling goals are presented at the POE level only.

27




SANDAG | Impacts of Border Delays at California-Baja California Land Ports of Entry
Volume 1: Background and Summary of Findings

Table 4. GHG/Air Emission Survey Goals for POVs

POVs Samples by Lane Type
Land Port of Entry
(California) Sampling Goals % of Total (;eneral J Ready Lane SENTRI
egular
San Ysidro 800 31% 250 300 250
Otay Mesa 750 29% 200 300 250
Tecate 100 4% 100 NA NA
Andrade 100 4% 100 NA NA
Calexico West 350 13% 250 NA 100
Calexico East 500 19% 150 200 150
Total 2,600 1,050 800 750

The adjusted sampling goals for surveying commercial vehicles with the GHG/Air Emission
Survey are displayed in Table 5 (for the subset of land POEs that accommodates commercial
vehicle border crossing), by lane type and POE.

Table 5. GHG/Air Emission Survey Goals for Commercial Vehicles

. Commercial Vehicle Samples by Lane Type/Classification
Commercial Land Port of
Entry (California) Sampling Goals % of Total FAST Standard Empty
Otay Mesa 200 50% 60 100 40
Tecate 90 23% NA 50 40
Calexico East 110 28% 30 40 40
Total 400 90 190 120

The Project Team also undertook a modest economic survey sample of CBX users (400 total
over the course of the project) and applied the GHG/air emission surveys to a total of 120 buses
(50 at San Ysidro, 50 at Otay Mesa, and 20 at Calexico East POEs).*?

BORDER WAIT TIME DATA COLLECTION METHODOLOGY

Border crossing delays are a function of a wide range of variables — some of them relatively
predictable (such as crossing volumes, inspection capacity, or seasonal trends) and others less
so (such as unexpected changes to processing times, due to security reasons, or unexpected
surges in crossing demand). The high degree of security around land Ports of Entry (POEs) also
contributes to gaps in both historic and real-time information for detailed vehicle and pedestrian
crossing volumes, delays, and queues — resulting in frequent reliance on more aggregated
information (such as monthly POE crossing volumes). A summary of the border wait times
collected in this study is provided in the Summary of Wait Time Data Collected section in this
volume.

However, in order to better understand both the economic impacts of border crossing delays, as
well as assess the air emissions that can result from them, additional data was necessary. The
Project Team developed the following approach to collect sufficient border crossing volume and
delay data using both primary and secondary sources. This approach has two primary goals—

42 The SANDAG Border Survey and the CBX Survey instruments are included in Appendix B to this Volume.
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the collection of sufficient border crosser
volume and delay data to quantify
economic impacts of border delay, and the
estimation of annual air emission impacts
of border delay.

For the purposes of this project, the
Project Team followed the definitions of
border wait and border crossing times as
adopted by the U.S. Federal Highway
Administration*® (see information at right).

The Project Team’s strategic approach for
data collection resulted in what is arguably
considered to be the largest data set of
both vehicle border wait time and traffic
volume information for California-Baja
California’s POEs that has been
developed to-date.

FR
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Border Wait Time vs Crossing Time

From the U.S. Department of Transportation
Federal Highway Administration:

“Wait time is defined as ‘the time it takes, in
m