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Confronting Environmental Inequality: Assessing and Mitigating Students’ Exposure to Near Roadway Air

Pollution in Silicon Valley
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Studies and Sciences,Socorro Madrigal and Eva Marron -- Washington Gardener Neighborhood,
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Introduction Methods A sty oo Sarvlstos T DU SRS = Findings Continued — Survey and Focus Group Responses
Our methods included community-based air pollution monitoring, desk-based mapping, and both G ’ .

Ngar roadway vehicle SMISSIons, such as particulate mgtter (PM ) nltrgus a focus group and a survey conducted at Washington Elementary School (WES). We integrate 2 Percatyec annoyince ff v Perceived air pollution sources
oxides, and other contaminants, are major sources of air pollution, which can . . . 5 . . -n pollution at home (n=32) (multiple responses)
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. : s elementary schools. We ultimately determined roads with an Average Daily Traffic (ADT) count 5 4 Industry I
student learning. Of greatest concern are concentrations within 500 feet of . el L SO . ! - e I
. . . : of 30,000 cars or more to be labeled a “main road” with high pollution risk while roads with an B bwvw o
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: . . . off of the Bay Area Air Quality Management Districts (BAAQQMD) air dispersion modeling & & Cars /e —
impaired health are likely to suffer the greatest impacts. In 2003, the L . . . . . & 0

. . ) e . L campaign in 2008 which determined that estimated cancer risks and PM2.5 concentrations were = Level of Annoyance, 0-10 Scale 0 5 10 15 20 25 30 35
California legislature passed SB 352, prohibiting building new schools within . : . . . . Ml ebind " , ;
. . found to be minimal for roadways with <30,000 ADT. To identify schools most at risk for air i RN e PN Number of responses
900 ft of high traffic roadways. However, SB 352 does not address what ollution, 500 foot buffers were made for roadways with an average of 30,000 vehicles or more VT
action should be taken to reduce the health risks for children at school sites P ' e away rage ’ . Figure 1: Air Quality Sampling Sites F: Selected findings - focus groups with residents
. . : per day. Finally, we used BAAQMD’s "Planning Healthy Places” guide to both reduce emissions -

already near high traffic roadways, and the Bill acknowledges that a and exposure as an analytical tool to determine which schools in SCC should implement best Fege R LD : : :
disproportionate amount of low income students attend such schools. A P y P — Freoways 2 Air pollution, one of several environmental hazards
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We also conducted 4 sampling campaigns at 5 locations surrounding WES (Fig. 2), and o
measured ultrafine particles using two handheld condensation particle counters (TSI 3007). | schools within 1000t
Community (promotoras) and SCU students conducted the sampling with faculty support. During Dz::pt
three 3-week periods, promotoras and students collected air quality samples two times per day o
(in the am and afternoon) on two weekdays per week. We also conducted a survey and focus

group in May, 2016 after a madres group meeting at WES. Survey questions addressed
perceptions of air and noise pollution, and we received 33 completed surveys.

recent report found that nationwide more than 8000 public schools or
about one in every 11 public schools, serving roughly 4.4 million
students is located within 500 ft. of a road with more than 30,000
vehicles per day, or at least 10,000 cars and 500 trucks per day. Many
more head start and private schools are also exposed.® An earlier study,
found that 13.5% of students attended schools within 820 ft of a major
roadway, concluding that minority and underprivileged children were
disproportionately affected, although some results varied regionally.*
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Focus group responses: “My concern is that all our kids and all of the mothers
who have children in this area are affected by air quality in one way or another.”

CRaElES /" Success Academ
ST “I live near 280. The air quality there is definitely worse because of how close it is
Yty to the freeway, and by two major streets... But it doesn’t seem like that big of a
Yert;a""éﬁe,\,gaH-s- concern for many people, because the consumption of marijuana is incredibly
s,",_?_gé;;?;waE_s_ prevalent, and the rise of this problem was not incremental, it was dramatic.”
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“What can we do? Well, | think the best thing would be to find alternative routes
for cars to commute. Putting signs up encouraging use of public transportation

To better understand pollution patterns, environmental justice issues, and the Flndlngs -
N might be helpful along with no smoking.”

community responses in Santa Clara County (SCC), we started field research
in the Greater Washington Neighborhood of San Jose, CA. We started here P
because of the proximity of schools to high traffic roadways, and the support
that Thriving Neighbors Initiative offered through partnerships with
Washington Elementary School (WES) and a network of promotoras that are
improving their community and interested in a community-based research.

Figure 2: Close-up of greater case study area

e o Discussion & Mitigation
@ LN Preliminary analysis finds that an unexpectedly high percent (29%) of SCC public schools are

within 500 ft of a high traffic roadway. Some evidence of environmental inequality based on free
and reduced school meal participation.

.‘! Iﬂ;—i ‘ S
3 ﬁa;t[gra \ 3

- J‘. f 320, .“'_':)""‘
7I’i": 7 3 /,,‘r/ \

~ 'ﬁ; ‘A"':}A, " '_ at - L
:e* NMountain}Viewmea
P \= i~ - 2

Questions

1. What are demographic and spatial patterns in the distribution and
exposure to high concentrations of air pollutants around schools in AN o
SCC? e b

| =

The analysis of spring 2016 to winter 2018 data shows higher average concentrations of UFP in
the afternoon that correlate with traffic data not shown here (Fig 5). More continuous air pollution
monitoring is also needed.
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The survey and focus group show that parents are concerned about multiple neighborhood

2. What are community and stakeholder perceptions about this issue? . . ) : . : . .
issues, including annoyance due to air pollution and air traffic noise.

AT

3. How can Santa Clara University, K-12 schools and community-based

S rinors arork focethor o . \\\ 7] What can be done to mitigate children’s air pollution exposures at schools?
* identify locally preferred mitigation strategies that reduce children’s San Yoss \ Legend SChO.OIS near hl_ghly trafficked roadways Sh.OUId plan for st_ren_uous aCtIYIFy outdoor S such as
exposure to air pollutants? and . SN Malor Rosidvays physical education classes to be held outside of peak traffic times. Additionally, windows and
. enhance community healt.h and access to environmental benefits? Legend by AreTMip s sRusl Goly Sresic doors in the school building should be closed during peak traffic hours and indoor sources of air
' [ ] Santa Clara County [ seriscmscoumty pollution should be minimized. If possible, ground floor use should be limited as much as
4. What are the priority areas, policies, and technologies for mitigatin -+ <30000 ADT ‘ B Corcuct Fuxthes Study ¥ _, possible. It is repommended to. designate ground roors_ and land closest to the pollution source
expOSUre? priority P J Jating ——— >30000ADT L SamaCuzCounty el O R { as storage, maintenance, parking, and office space while classrooms and play/sport areas as far
' B schools s 2\\ /%\x BN oo ousie cricel zones e away from pollution sources as possible (EPA 2015). Additionally, faculty and staff should be
vv ﬁy Sa nfa ( :Iara z :ou niy B =cnoois outsice uter I N e Figure 4: Planning Healthy Places and SCC Public Schools  ri€fed on best air quality practices routinely in order to increase awareness and understanding
Figure 3: Public schools in Santa Clara County Source: Bay Area Air Quality Management District, ESRI, sScu ~ Of the i§SU9- While it is not p0§sible for existing schools near major roadway§ to re.locate, these
Santa Clara county (SCC) is a diverse and rapidly urbanizing county. It is Source: ESRI, SCU ESS Department, SCC GIS Data Portal, ESS Department, SCC GIS Data Portal, California Department ~ Strategies may help these at-risk schools reduce exposure to the best of their ability.
California Department of Transportation. of Transportation.

the 6th most populated county in the state of California with a large

Asian and Hispanic populations. Aimost one in five (18.6%) residents are Preliminary Analysis - Schools and High Traffic Average Concentration of Ultrafine Particles
non-citizens which is relatively high compared to the state average of (Spring 2016-Winter 2018)

Specific suggested mitigation tools include:
1. Traffic management such as roundabouts and speed limit reductions

13.5% non-citizens and national average of 7% non-citizens. Out of Roadways 2. Street design to encourage air flow |

SCC'’s 1.92M residents, over 400,000 (22.2%) are students under age e Using 2016 schools and 2005 - 2015 traffic data we calculated that 8 3. Filtration sy§tems of minimum efficiency reporting value (MERV) of at least 13 to reduce
18. 253,016 of these students attend public schools in the county and 102 out of 351 (29%) K-12 schools are within 500 feet of high-traffic UFMs from indoor and outdoor sources. o

16% of these students (40,625) attend high-pollution risk schools roadways, and 56 out of 234 public elementary schools (24%). 40000 4. Installation of solid and / or vegetative barriers to increase pollution dispersion reduce

concentrations of particles and gases.®
5. Improved ventilation design away from pollution sources and upgrades to ventilation, central
heating, and air-conditioning (HVAC) systems

(DataUSA 2017).

Morning

m Afternoon

* 15% of SCC schools are within 500 ft of a major roadway,
compared to the national average of about 9%.3 In addition, 16% of
students in the county attend at-risk schools.
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SCC is a good place to study environmental justice because
environmental burdens are not evenly distributed throughout the county.
Socially vulnerable populations, particularly Hispanics, are more likely to
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Location 1 Location 2 Location 3 Location 4a Location 4b
be exposed to environmental hazards than other populations and white . T .
Pe . bopulat * Analysis of participation in Free or Reduced Price Meals (FRPM) S References
populations have greater access to environmental benefits such as - . : ) o " Underwood, E. (2017) The polluted brain. Science 2-345
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