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NS 687 – Mitigating Community Harms of Highway Infrastructure: 
Literature Search 
Wednesday, June 29, 2022 

Prepared for: Brent Rusco 

Prepared by: Jim Byerly, Electronic Resources Librarian 

Resources searched: EBSCO, Transport Database, TRID, Web, MnDOT Library Catalog 

Summary: Results are compiled from the databases named above.  Links are provided for full-text, if 
applicable, or to the full record citation.  I completed my searches using the following terminology: equity, 
environmental justice, spaghetti junction, major highways, divided highways, freeways, mitigation, community 
harm.  The results are divided into most relevant and less relevant.  

Most Relevant Results 
Selected Resources from the EBSCO Database 
 
Title: Prioritizing the control of emission sources to mitigate PM2.5 disparity in California.  
Authors: Lee, Hyung Joo1 (AUTHOR) hyungjoo.lee@arb.ca.gov 

Park, Hye-Youn1 (AUTHOR) 
Source: Atmospheric Environment. Mar2020, Vol. 224, pN.PAG-N.PAG. 1p.  
Abstract: Previous research has investigated the spatial disparity of ambient PM 2.5 concentrations in the 

context of environmental justice (EJ). However, source emissions associated with the PM 2.5 
disparity have not been well understood. In this study, we found 2.54 μg/m3 (40.9%, p < 0.0001) 
higher PM 2.5 concentration, on average, in more vulnerable (MV) communities than in less 
vulnerable (LV) communities in California for the period 2012–2014. Multiple linear regression 
models were employed to quantify the contributions of on- and off-road vehicles and point source 
emissions to the PM 2.5 disparity between MV and LV communities while adjusting for local 
meteorology and site-specific characteristics. Controlling for on-road vehicular emissions 
associated with PM 2.5 reduced the spatial PM 2.5 disparity the most between MV and LV 
communities down to 1.05 μg/m3 (p = 0.0105), followed by off-road vehicular emissions (1.75 
μg/m3, p < 0.0001) and PM 2.5 point source emissions (2.17 μg/m3, p < 0.0001). The comparison 
of the full (including 3 emission predictors together) and reduced (including 2 emission predictors) 
models also demonstrated the strongest association of on-road vehicular emissions with the 
observed PM 2.5 disparity. The largest contribution of on-road vehicular emissions to PM 2.5 
disparity seems to be attributable to disproportionately higher road density, especially for limited 
access roads such as Interstate highways (a factor of 1.76–2.39) and higher traffic volume (a 
factor of 1.62) in MV communities. These findings suggest that continuing efforts to reduce on-
road traffic emissions and consider the spatial relation between MV communities and high-traffic 
roadways may be beneficial to alleviate potential PM 2.5 health risks, particularly in MV 
communities. • PM 2.5 exposures were higher in more vulnerable (MV) communities in California. 
• PM 2.5 disparity was the most associated with on-road vehicular emissions. • Higher road 
density and AADT in MV communities contributed to PM 2.5 disparity. [ABSTRACT FROM 
AUTHOR]  

mailto:hyungjoo.lee@arb.ca.gov
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  Copyright of Atmospheric Environment is the property of Pergamon Press - An Imprint of Elsevier 
Science and its content may not be copied or emailed to multiple sites or posted to a listserv 
without the copyright holder's express written permission. However, users may print, download, or 
email articles for individual use. This abstract may be abridged. No warranty is given about the 
accuracy of the copy. Users should refer to the original published version of the material for the full 
abstract. (Copyright applies to all Abstracts.) 

URL: https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=142475848&site=ehost-live 

Database:  EBSCO MegaFILE 
 
 
Title: The effects of road pricing on transportation and health equity: a scoping review.  
Authors: Hosford, Kate1 (AUTHOR) khosford@sfu.ca 

Firth, Caislin1 (AUTHOR) 
Brauer, Michael2 (AUTHOR) 
Winters, Meghan1 (AUTHOR) 

Source: Transport Reviews. Nov 2021, Vol. 41 Issue 6, p766-787. 22p.  
Abstract: Road pricing is increasingly considered as an option to support transportation infrastructure 

costs, manage demand, and reduce emissions. However, the extent to which implementation of 
such approaches may impact transportation and health equity is unclear. In this scoping review, 
we examine the differential transportation and health effects of road pricing policies across 
population groups and geographic region. We conducted a systematic database search of 
Transport Research International Documentation, GEOBASE, Scopus, and Ovid Medline, 
supplemented by bibliographic review and internet searches. Fifteen studies were included in the 
review. The studies evaluated area and cordon road pricing systems in Singapore, London, 
Stockholm, Milan, and Gothenburg, and had a median follow-up period of 12 months. Outcomes 
evaluated include car commuting, mode shift to public transit, accessibility to destinations, 
affordability, welfare, social interactions, air pollution, traffic injuries and deaths, acute asthma 
attacks, and life expectancy. While more studies across diverse urban contexts and policy settings 
will be needed to strengthen the evidence base, the existing evidence suggests road pricing has 
mostly net positive effects related to a reduction in car trips, air pollution, asthma attacks, and road 
traffic collisions, and increases in life expectancy. Frequency and ease of social interactions were 
found to be negatively impacted, with fewer visits to family and friends. The population groups that 
generally fared better across transportation and health outcomes were those with higher incomes, 
men, and people between the ages of 35–55. Across space, there are benefits for both the areas 
inside and outside the cordon boundary, but to a greater degree for the area inside. Overall, the 
evidence base is limited by a narrow set of health-related outcomes and a lack of longer-term 
studies. We did not come across any studies assessing distributional effects of noise pollution, 
mode shifts to walking or cycling, or other morbidities in the general population that are not listed 
above. In addition, there are few evaluations that include non-work trips, therefore potentially 
missing effects for unemployed populations or women who are more likely to make non-work trips. 
We find that the limited body of evidence on area and cordon pricing policies suggests these 
policies are beneficial for a number of transportation and health outcomes, particularly for 
populations inside the cordon area, but that there may be some degree of inequities in the 
distribution of the benefits and burdens. [ABSTRACT FROM AUTHOR]  

  Copyright of Transport Reviews is the property of Routledge and its content may not be copied or 
emailed to multiple sites or posted to a listserv without the copyright holder's express written 
permission. However, users may print, download, or email articles for individual use. This abstract 
may be abridged. No warranty is given about the accuracy of the copy. Users should refer to the 
original published version of the material for the full abstract. (Copyright applies to all Abstracts.) 

URL: https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=153246860&site=ehost-live 

https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=142475848&site=ehost-live
mailto:khosford@sfu.ca
https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=153246860&site=ehost-live
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Database:  EBSCO MegaFILE 
 
 
Selected Resources from the TRID Database 
 
Houston, Douglas; Zuñiga, Michelle E. Put a park on it: How freeway caps are reconnecting and greening 
divided cities. Cities, Volume 85, Issue 0, 2019, pp 98-109 
https://trid.trb.org/view/1537384 
Abstract: The international green infrastructure literature has examined rails-to-trails and freeway-to-
boulevard conversions, but these strategies can be impractical or politically unfeasible. An understudied 
movement among United States cities has demonstrated a strategy for greening freeways that remain in 
service: freeway cap parks, or decks with parks built in the air space directly above below-grade freeway 
sections that can help reintegrate communities, conceal traffic, reduce air pollution, and provide green space. 
The authors provide the first assessment of the design, function, and placement of freeway cap parks and 
assess the emerging sustainability discourse of cap park planning. They examine 18 completed and 9 
proposed cap parks in 24 U.S. cities to identify four cap park development models that can be adapted 
worldwide to green below-grade freeway segments and reconnect communities. Given historic disparities in 
freeway placement, the authors examined the distribution of cap parks and found they are located in areas 
that could help address disparities in park access in freeways corridors. Their detailed case studies stress the 
struggle within the cap park sustainability discourse to balance economic, environmental, and equity concerns. 
Dallas' Klyde Warren Park is an economic success story, but illustrates how developers use cap parks to 
sideline equity concerns. Denver's proposed I-70 cap park illustrates strategies to mitigate environmental 
justice impacts of freeway expansion projects, but equity concerns remain given continuing impacts of the 
expanded freeway system. Cap parks should be embraced as a vital component of green infrastructure that 
reconnects and greens cities divided by freeway construction, but planners should take strong steps to 
address housing affordability and gentrification concerns for adjacent communities. 
 
 
Aguilera, Juan; Jeon, Soyoung; Raysoni, Amit  U; Rangel, Adan; Whigham, Leah; Li, Wen-Whai. Moderate to 
Vigorous Physical Activity Levels Negatively Correlate with Traffic Related Air Pollutants in Children with 
Asthma Attending a School Near a Freeway. Transportation Research Board 98th Annual Meeting, 
Transportation Research Board, 2019, 9p 
https://trid.trb.org/view/1572827 
Abstract: Epidemiologic studies have established linkages between adverse health effects and traffic air 
pollution. People with asthma are more likely adversely affected by traffic emissions, particularly young 
children. Studies showed regular exercise reduces asthma exacerbation and improves lung function. However, 
few studies have looked at the physical activity and air quality relationship. An air pollution and physical activity 
study was conducted to develop healthy living guidelines for children attending a school near a freeway. 
Twelve children (ages 6-12 years) participated in a repeated measures study at a school in El Paso, TX. Air 
pollutants (PM₂.₅, PM₁₀, NO₂, and O₃) were continuously measured at the school and we measured rates of 
physical activity by accelerometry weekly for 10 weeks. In addition, we collected baseline data on medical 
status and weekly data using the Asthma Control Questionnaire. Generalized estimating equations approaches 
showed that school pollutant concentrations of PM₂.₅, PM₁₀, and NO₂ were negatively associated with 
moderate to vigorous physical activity (MVPA) (PM concentrations: p<0.001; NO₂: p=0.036), whereas they 
were positively associated with sedentary activity (PM concentrations: p<0.001; NO₂: p=0.019). 72-hr 
maximum ozone data were associated with decreased rate in MVPA (p=0.001). Higher levels of traffic pollution 
correlate with lower levels of physical activity in children with asthma. Short-term guidelines in response to 
these results include pollutant mitigation measures (e.g. placement of natural barriers) followed by 
reassessment of the air quality and physical activity of the children. Long-term guidelines include 
recommendations to build future schools at locations farther from high-traffic. 
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Kocak, Talha k; Gurram, Sashikanth; Bertini, Robert L; Stuart, Amy L. Impacts of a metropolitan-scale freeway 
expansion program on air pollution and equity. Journal of Transport & Health, Volume 22, Issue 0, 2021 
https://trid.trb.org/view/1863916 
Abstract: To enable human mobility, economic vitality, and population well-being in growing cities, well-planned 
transportation infrastructure is essential. However, transportation systems can also have detrimental impacts 
on health and equity, including through increased air pollution and its unequal social distribution. This study 
focuses on estimating air quality and equity impacts of an ongoing large-scale metropolitan transportation 
program (known as “Tampa Bay Next”). The objective was to characterize and quantify the air pollution levels 
and population exposures resulting from an interstate freeway expansion planned under Tampa Bay Next, 
which includes added toll lanes. The authors estimated changes in individual human exposures to oxides of 
nitrogen (NOx) due to the proposed freeway changes, using an integrated suite of high-resolution models for 
travel demand, emissions, pollutant dispersion, and exposure. Inequity in the distribution of exposures among 
racioethnic and income groups was also estimated using a few measures of inequality (the subgroup inequality 
index (SII), the comparative environmental risk index, and the toxic demographic quotient index). The planned 
freeway expansion was estimated to slightly decrease the daily NOx emissions (by 5.6 mg/m, p = 4×10−16), 
ambient concentrations (by 0.02 μg/m3, p = 2×10−4), and individual exposures (by 0.2 μg/m3, p = 2.2×10−16) 
on average, while increasing exposure densities during peak periods in areas surrounding downtown Tampa. 
Group-average exposures also decreased for all population subgroups under the planned expansion scenario. 
However, disparities in exposure increased for the black (ΔSII = 1.3×10−3 for the 90th percentile exposure 
level) and the below-poverty (ΔSII = 4.6×10−3) groups. Results suggest that a detailed analysis of exposures 
may be needed to ensure large-scale transportation improvement programs reduce inequity, even when 
average impacts on air quality and exposures are positive or neutral. 
 
 
Boeing, Geoff; Lu, Yougeng; Pilgram, Clemens; Mannino, Peter. Race, Class, and the Production of and 
Exposure to Vehicular Pollution in Los Angeles.  Pacific Southwest Region 9 UTC; METRANS Transportation 
Center; Office of the Assistant Secretary for Research and Technology, 2021, 45p 
https://trid.trb.org/view/1894365 
Abstract: Vehicular air pollution has created an ongoing public health crisis. Despite growing knowledge of 
racial injustice in exposure to vehicular particulate matter (PM2.5), less is known about the 
sociodemographics-mediated relationship between the production of and exposure to such pollution. This 
study assesses pollution burden with a unified indicator measuring local populations’ exposure to PM2.5 
adjusted by their own vehicle kilometers traveled. Through a Los Angeles case study the authors examine how 
production-adjusted exposure to vehicular PM2.5 relates to race/ethnicity and socioeconomic status, and how 
this relationship varies across the region. The authors find that, all else equal, tracts whose residents drive less 
experience more air pollution, as do tracts with a more non-White population. The commute simulation 
demonstrates how commuters from majority- White tracts disproportionately travel through majority non-White 
areas to drive to work. Decades of racially-motivated freeway infrastructure planning and residential 
segregation shape today’s disparities between who produces vehicular pollution and who is exposed to it. The 
authors conclude by suggesting paths toward racial justice at the nexus of urban transport and environmental 
planning, and discussing various policy interventions 
 
 
McCarthy, Michael C; Mukherjee, Anondo D; Ogletree, Michael; Furst, Jonathan; Gosselin, Marie I; Tigges, 
Mark; Thomas, Gregg; Brown, Steven G. Assessment of mobile source air toxics in an Environmental Justice 
Denver community adjacent to a freeway. Journal of the Air & Waste Management Association, Volume 71, 
Issue 2, 2021, pp 231-246 
https://trid.trb.org/view/1768234 
Abstract: Air pollutant concentrations are often higher near major roadways than in the surrounding 
environments owing to emissions from on-road mobile sources. In this study, we quantified the gradient in 
black carbon (BC) and air toxics concentrations from the I-70 freeway in the Elyria-Swansea environmental 
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justice neighborhood in Denver, Colorado, during three measurement campaigns in 2017–2018. The average 
hourly upwind-downwind gradient of BC concentrations from the roadway was 500–800 ng/m³, equal to an 
increment of approximately 30-80% above local background levels within 180 m of the freeway. When 
integrated over all wind directions, the gradients were smaller, approximately 150–300 ng/m³ (~11-18%) over 
the course of nearly four months of measurements. No statistically significant gradient in air toxics (e.g., 
benzene, formaldehyde, etc.) was found, likely because the uncertainties in the mean concentrations were 
larger than the magnitude of the gradient (<25%). This finding is in contrast to some earlier studies in which 
small gradients of benzene and other VOCs were found. We estimate that sample sizes of at least 100 
individual measurements would have been required to estimate mean concentrations with sufficient certainty to 
quantify gradients on the order of ±10% uncertainty. These gradient estimates are smaller than those found in 
previous studies over the past two decades; more stringent emissions standards, the local fleet age 
distribution, and/or the steady turnover of the vehicle fleet may be reducing the overall impact of roadway 
emissions on near-road communities.  Implications: Gradients of near-road pollution may be declining in the 
near-road environment as tailpipe emissions from the vehicle fleet continue to decrease. Near-road 
concentration gradients of mobile source air toxics, including benzene, 1,3-butadiene, and ethylbenzene, will 
require higher sample sizes to quantify as emissions continue to decline. 
 
 
DeCorla-Souza, Patrick; Minett, Paul. Variable Congestion Tolling and Shared Mobility: A Match Worth 
Making?. Transportation Research Board 100th Annual Meeting, Transportation Research Board, 2021, 15p 
https://trid.trb.org/view/1760034 
Abstract: This paper presents an innovative travel demand management concept involving variable congestion 
pricing and incentives synergistically combined with shared mobility. With this concept, variable congestion-
based charges would be imposed during peak periods on the entire urban freeway network. To address 
equity concerns while limiting diversion to alternative toll-free routes and increasing public acceptability of new 
charges, travelers would be presented with three attractive new travel choices: (1) using a mobile app, drivers 
could find and pick up a passenger heading to a convergent destination and thereby earn fares that could be 
used to pay congestion charges; (2) drivers could leave their cars at home and get rides at a nominal fare with 
someone who wishes to drive, whilst receiving an incentive for traveling as a passenger; and (3) those who 
don’t currently drive could thus also have an additional travel option to enhance their mobility. The concept 
could have significant impacts on challenges related to urban mobility, congestion, and air pollution; and could 
delay or avoid expensive expansion of freeways. The paper presents results from a sketch-planning financial 
evaluation of the concept which suggests that it could be financially viable and potentially generate surplus 
revenues that could help address transportation funding gaps. 
 
 
Kocak, Talha; Menon, Nikhil; Gurram, Sashikanth; Bertini, Robert L; Stuart, Amy L. Air Pollution and Equity 
Impacts of the Proposed Tampa Bay Next Program From a Health in All Policies Perspective.  University of 
South Florida, Tampa; Center for Transportation, Environment, and Community Health; Office of the Assistant 
Secretary for Research and Technology, 2019, 62p 
https://trid.trb.org/view/1725524 
Abstract: The impacts on air pollution and health equity of Tampa Bay Next, an ongoing transportation 
planning program in the Tampa area, were investigated in this study. Part 1 of this report describes simulations 
performed using a high-resolution modeling system to estimate changes in pollutant emissions, concentrations, 
population exposures, and exposure equity that may result from the proposed freeway changes under the 
program. Inequity in the distribution of exposures among racial-ethnic and income groups was also estimated. 
Part 2 describes the application of a Health in All Policies (HiAP) perspective to the program, through literature 
review, review of program documents, interviews with key informants, and evaluations using a rating matrix. 
Results from the simulation analyses indicate that the planned freeway expansion may slightly decrease daily 
NOx exposures on average, while increasing exposure densities during peak periods in some localities. Group-
average exposures decreased for all population subgroups, but disparities in exposure increased for the black 
and the below-poverty groups. Results from the HiAP analysis suggest that health and equity have not been 
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central considerations in program planning, and multi-sectoral collaboration has been limited, resulting in many 
stakeholders outside the transportation sector concerned that the program costs and benefits are unfairly 
distributed. Historical silos in the mode focus and funding structure of the transportation sector also appear to 
hamper designs and changes that could improve equity and health outcomes. Improving the equity and 
health impacts of this and other large-scale metropolitan transportation programs will likely require political 
commitment to the participation of more extensive multi-sectoral cooperative bodies, including the health 
sector, from the early stages of program planning, along with changes to the funding structures that allow 
consideration of investments in alternative modes of transportation simultaneously with roadway expansion. 
 
 
Pierce, Gregory; Connolly, Rachel. Can Smog Repairs Create Social Justice? The Tune In & Tune Up Smog 
Repair Program in the San Joaquin Valley.  University of California Institute of Transportation Studies; 
University of California, Los Angeles, 2018, 26p 
https://trid.trb.org/view/1648399 
Abstract: The San Joaquin Valley (SJV) in California is historically afflicted by poor air quality, in part due to the 
presence of two major interstate freeways, high dependency on light-duty vehicles, and the resulting 
transportation emissions. There are many adverse health impacts associated with exposure to air pollution, 
and studies have found measurable negative health effects associated with poor air quality in the SJV 
specifically. The SJV is home to a higher proportion of minority and low-income residents than the state as a 
whole. This report examines the performance of the Tune In & Tune Up (TI&TU) smog repair program, which 
has operated since 2005 in the San Joaquin Valley and is one of the first transportation programs to take both 
environmental and equity considerations into account. The program has taken a community organizing 
approach to improving regional air quality by targeting for repair high-emitting light-duty vehicles in state-
designated disadvantaged communities. 
 
 
Amini, N; Gardner, L; Waller, T. Development of the foundation for a supplementary ramp metering algorithm 
to address negative impacts of ramp metering. Australasian Transport Research Forum (ATRF), 39th, 2017, 
Auckland, New Zealand, 2017, 22p 
https://trid.trb.org/view/1596750 
Abstract: Ramp metering has been shown to be a useful tool for increasing the overall efficiency of the 
freeway system. However, they can have negative side-effects such as user rejection, encouragement of 
congestion inducing trip choices, and even urban sprawl. To reduce the burden of these side-effects, this 
paper develops the building blocks of a supplementary algorithm which is able to address some of these 
issues. An analytical framework is developed to better justify the choices made in developing the algorithm and 
is used to compare the proposed solution to the system optimal and the typical equity strategy adopted in the 
literature. The results show that some of the side-effects examined are addressed whilst still operating close 
the system optimal efficiency. 
 
 
Selected Resources from the Web 
 
Effects of freeway rerouting and boulevard replacement on air pollution exposure and neighborhood 
attributes 
  
Residential development and near-roadway air pollution: Assessing risk and mitigation in San Jose, 
California 
  
Comparison of Solutions to Reduce Air Quality Impacts to Environmental Justice Neighborhoods 
  
A review of the effect of traffic-related air pollution around schools on student health and its mitigation 
  

https://www.mdpi.com/558676
https://www.mdpi.com/558676
https://www.sciencedirect.com/science/article/pii/S2214140518304626
https://www.sciencedirect.com/science/article/pii/S2214140518304626
https://digitalcommons.usu.edu/gradreports/1614/
https://www.sciencedirect.com/science/article/pii/S2214140521002796
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Social Equity Impacts of Congestion Management Strategies 
  
Air pollution mitigation through vegetation barriers and green space 
 

Least Relevant Results 
 
Selected Resources from the TRID Database 
 
Understanding and Responding to Homelessness in State Transportation Settings. [Project].  California 
Department of Transportation. Start date: 1 Sep. 2021. 
https://trid.trb.org/view/1862703 
Description: More than 150,000 Californians experience homelessness every night. The limited capacity of 
shelters and social service agencies to meet the needs of this rapidly growing population has forced many to 
look for shelter in state transportation settings, including freeway rights-of-way, underpasses, rest areas, 
parking lots, and state highways. With affordable housing scarce and the crisis often overwhelming existing 
safety nets, Caltrans faces these pressing issues and must implement policy measures from realms beyond 
transportation to address them. The COVID-19 pandemic has only exacerbated these problems.  
This white paper will assess the state of homelessness in Caltrans environments, its mobility and equity 
implications, and best practices in responding to homelessness in transportation settings. The research team 
will synthesize existing analyses of homelessness in such environments and identify, describe, and compare 
relevant best practices. Following that, the research team will conduct interviews with staff at Caltrans and 
other departments of transportation, social service providers, law enforcement agencies, etc., focusing on what 
makes responses and partnerships most effective but also humane. This white paper will help policymakers 
balance potentially competing responsibilities, evaluate partnerships, and implement best practices in health, 
safety, operations, mobility, and other issues affecting the housed and unhoused public. 
. 
 
 
Shahmoradi, Amir; Osborne, Joshua; Sapkota, Parvat; Bryant, Christopher; Davachi, Niyousha. Enhancing 
Traffic Flow and Driving Safety via Artificial Intelligence.  University of Texas, Arlington; University of Texas, 
Arlington; Center for Transportation, Equity, Decisions & Dollars (CTEDD); Office of the Assistant Secretary 
for Research and Technology, 2021, 37p 
https://trid.trb.org/view/1887147 
Abstract: Motivated by the priorities highlighted by Texas Department of Transportation (TXDOT) and following 
the guidelines in the recent presidential “Executive Order on Maintaining American Leadership in Artificial 
Intelligence” in 2019, this proposal aims to utilize the state-of-the-art tools and techniques in the field of 
Artificial Intelligence and Data Science to automatically identify and report traffic-related anomalies and 
hazards using live traffic camera footage across major highways and arterial roads in the State of Texas. 
Examples of such hazards that are the focus of this proposal include major vehicle-wildlife and vehicle-debris 
encounters (VWEs and VDEs respectively). This work builds on top of the existing massive body of literature 
and research at the intersection of Computer Vision and Traffic Engineering. However, to the extent of the 
authors' knowledge, this proposal is the first attempt to study the development of an automated pipeline for the 
detection and reporting of VWEs and VDEs using live traffic camera data. To this aim, the authors outline and 
investigate the feasibility of their approach to set up a prototype of a pipeline for real-time collection of data, its 
reduction, segmentation, analysis, and finally, drawing traffic engineering conclusions and recommendations 
based on the detected patterns or anomalies in the analysis. This exploratory investigation aims to provide a 
comprehensive review and proof-of-concept to pave the way towards the next-step proposal and 
implementation of a commercial-scale version of such data-analytics pipeline in collaboration with the potential 
major stakeholders, in particular, within Dallas-Fort Worth Metroplex. 
 

https://escholarship.org/uc/item/9z9618mn
https://www.sciencedirect.com/science/article/pii/B978012818122500017X
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Develop a Performance Metric to Quantify the Inhalation of Traffic-Related Air Pollutants at both Mesoscale 
and Macroscale. [Project].  Office of the Assistant Secretary for Research and Technology. Start date: 1 Apr. 
2021. 
https://trid.trb.org/view/1765425 
Description: Performance metrics to quantify traffic-related air pollutants and exposure disparities are critical 
for identifying disadvantaged population and developing clean air policies. Currently, several screening tools 
are available. However, they do not apportion traffic-related emissions nor do they reflect how much of the 
emissions actually reach and are inhaled by localized population. For example, when comparing two 
communities in Port of Long Beach area and Inland California, they may have similar level of traffic-related PM 
emissions in terms of kilogram per day. However, depending on the local micrometeorology, location of homes, 
schools, workplace, number of populations by age groups, the level of exposure could be far apart between the 
two communities. 
This study proposes to develop such a performance metric to quantify the inhalation of traffic-related air 
pollutants. The method will: (1) if traffic state not readily available, the study team will apply estimation methods 
to estimate traffic volume and fleet composition on freeways and arterials; (2) apply emission models or 
leverage measurement results to estimate emissions based on traffic states; (3) utilize location and activity 
information to model sensitive population’s distribution; (4) apply dispersion models to estimate pollutant 
concentration at selected receptors for a given time span; (5) assess the inhalation of traffic-related pollutants 
based on various factors, for example, age group characteristics, indoor filtration ratios, etc. The final metric 
can be aggregated or disaggregated at user-defined dimension. The team plans to apply two disadvantaged 
communities in Southern California as case studies.  
 
 
The Implications of Freeway Siting in California: An Equity, Geospatial, and Case Study Approach. [Project].  
California Department of Transportation. Start date: 1 Jan. 2021. 
https://trid.trb.org/view/1753522 
Description: Conducted in parallel between researchers at the University of California, Los Angeles (UCLA) 
and the University of California, Davis (UC Davis), this multidisciplinary project will examine four consequences 
of freeway construction on minority neighborhoods: 1) direct disruption, including disinvestment and loss of 
housing, local businesses, and local institutions, 2) increasing segregation, such as facilitating suburban white 
flight and hardening of racial boundaries, 3) diminished access to job or education opportunities because of 
spatial mismatch, and 4) health impacts because of increasing mobile sources of pollution. Freeway siting 
continues to have profound health, employment, educational, and social consequences decades later, so 
uncovering its history is vital to addressing one of the state’s most significant spatial inequities. 
 
 
The Implications of Freeway Siting in California: An Equity, Geospatial, and Case Study Approach. [Project].  
National Center for Sustainable Transportation, University of California, Davis, Office of the Assistant Secretary 
for Research and Technology. Start date: 1 Oct. 2020. 
https://trid.trb.org/view/1870403 
Description: Conducted in parallel between researchers at the University of California, Los Angeles (UCLA) 
and the University of California, Davis (UC Davis), this multidisciplinary project will examine four consequences 
of freeway construction on minority neighborhoods: (1) direct disruption, including disinvestment and loss of 
housing, local businesses, and local institutions, (2) increasing segregation, such as facilitating suburban white 
flight and hardening of racial boundaries, (3) diminished access to job or education opportunities because of 
spatial mismatch , and (4) health impacts because of increasing mobile sources of pollution. Freeway siting 
continues to have profound health, employment, educational, and social consequences decades later, so 
uncovering its history is vital to addressing one of the state’s most significant spatial inequities. 
The research consists of two major parts: (1) a macro review of the unequal spatial-temporal patterns created 
by freeways, using quantitative geospatial analysis of historical data, and (2) a micro look in the form of 
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intense case studies, using archival research and interviews with a diverse set of stakeholders, to provide 
more detail about the present and long-term effects of freeway siting. 
 
 
Zambrana, Ivis Garcia. Active and Public Transportation Connectivity between North Temple TOD and Jordan 
Park River Trail.  University of Utah, Salt Lake City; National Institute for Transportation and Communities; 
Research and Innovative Technology Administration, 2017, 66p 
https://trid.trb.org/view/1490217 
Abstract: The project seeks to capitalize on existing community assets—several transit oriented development 
(TOD) stations and a regional bike and pedestrian trail system—by studying how these can be linked. The 
overarching goal of this project is to increase scholarship on networking safe routes that can encourage public 
and active transportation choices and thus, encourage a healthier lifestyle and advance sustainability. By 
expanding pedestrian, bicycle and transit connections to green space and offering the most potential for TOD, 
this proposal clearly demonstrates the greatest priorities of  the National Institute for Transportation and 
Communities (NITC). Moreover, nationwide, communities like Salt Lake’s West Side are in greater need of 
sustainable transportation choices that foster livability because a high proportion of low-income and minority 
populations tend to be transit users and/or utilize active transportation facilities. Historically, the West Side has 
been cut up and cut off from the rest of the city, first by several rail lines, later by two interstate freeways. The 
city’s new light rail line through the neighborhood begins to stitch the city back together; the Jordan River 
Parkway, a regional bike/walk path, bisects the rail line and runs through the heart of West Side 
neighborhoods. This project explored the relationship of these two assets, as well as their significance to local 
resident use and access using quantitative tools like surveys, geographic information system (GIS) mapping 
and socioeconomic analysis. The authors also began to understand how to improve neighborhood connections 
from a resident perspective, using qualitative data, as well as access to the rest of the city and to other West 
Side amenities via transit and active transportation. When a neighborhood receives regional-scale amenities, 
like major transit linking downtown and the airport and a regional trail spanning an entire valley, it is important 
that resident voices are heard, that local leadership gains a voice and that regional amenities become true 
neighborhood assets. The authors explored and documented community-engaged ways of learning from the 
neighborhood in order to improve equity, identify transportation goals and spark local action. 
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