Community SBM
Air Quality Priority: NeighborhoodTruck Traffic August2020

Action: Mobile monitoring to identify air pollution hotspots andto assess the

impact oftraffic related emissions on community exposure

Background& Objective

The San BernardinoMuscoy (SBM) community is intersected bymaltitude of highly
congested public and freeway roaggh high traffic volumes and a high fraction of diesel try
traffic due to the presence of warehouses and railyards, and associated goods movénee
SBMcommunity steering committee (CSC) ideetifitraffic emissiongrom idling and moving
trucks operated on freeways and local neighborhood streeta amjorair quality concernn
SBM The CSC concerrelatedto emissiondrom railyardsand warehousegre addressed in
separate progress reportdhe focus of this report is truck traffic on major roaays and
freeways andin specificareas identified by the CSC.

The monitoring strategy to study and characterize this air quality priority incl
comprehersive mobile measurements with a focus black carbon (BC), particulate matt
(PM), ultrafine particles (UFP3nd nitrogen dioxide (N&). Mobile monitoring was first
conducted near areas with high density of moving and idling trucks within the |
neighborhood streets These measurements will extend to other areas within BBM
community to supportthe implementation of emission reduction strategies and track th
progress identify air pollution hotspots and assess the impact of truck emissions
community exposureThese measurements can be used itentify areas where traffic
emissions are a&oncernand to support the implementation of Automated License PI
Readers (ALPR), which is currently being exglbseSouth Coast AQMD staff in collaborat
with the California Air Resources Board (CARB). For more information jpégaséo the SBM
Community Emissions Reduction PlaiERP Ch. kb

Method
Air monitoringwas conductedhear areas identified by the C8§lnga mobileplatform capable
of measuring a wide range phrticulate andgaseous pollutantsncludingPM, BC, UFP, ar
NQ. Figure Ishowstruck idling hotspotsyellow circle} andthe locatiors wheretruck traffic
is of particularconcern (ed stard within SBMLocations where truck traffics of particular,
concernwere identified by the CSC throughpsgoritization activity during thelanuary 2014
CSOmeeting whereas truck idling hotspots were identified by the CSC through a sep
prioritization activity during the Qober 2019 CS@eeting

The South Coast AQMIhaintainsan air monitoring stationin the SBM community wher
some of the major diesel emissitmacers BC, N@ andUFP) are measuredhis sitehas been
operational sincel986 and will provide an opportunity to observe loigrm trends inair
pollution levels and track the progresstbk emissions reduction strategiekescribed in the
CERPFor this community



http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/east-la/cerp/carb-submittal/final-cerp.pdf?sfvrsn=8#page=183
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/east-la/cerp/carb-submittal/final-cerp.pdf?sfvrsn=8#page=183
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/san-bernardino/presentation-jan17-2019.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/san-bernardino/presentation-jan17-2019.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/san-bernardino/presentation-oct17-2019.pdf?sfvrsn=8
http://xappprod.aqmd.gov/AB617CommunityAirMonitoring/Home/Index/SBM
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Results

1 As of August 2020, a total 8fdays of mobile monitoring has been carried outdentify,
study and characterize truck idling hotspots ahe locationswhere truck trafficis of
particularconcern

1 Mobile monitoring results indicatthe presence oélevatedconcentrations of N UFP,
and BC on major freeways and roaays 6eeAttachment Afor detail9

1 NO, UFP, and BC concentratiomgere found to be generally lower in residentia
communities especally near Cajon Washs compared to those measured in and arour
major streets and freeways (Attachment A)

1 The residential area betweethe Interstatel-215, 1210 and Route 259 shaea higher
concentration folNG,, UFP, and B@ttachment A)

Next steps

1 Continue mobile monitoring with a focus ospecificareaswith elevated levels of
pollution to determine ifthey arepersistent

1 Continue to assesmobile measurements and fixed monitorirdatalresults to support
the implementation of emission reduction strategies and track thgiogress and
supportthe implementation of ALPR
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Figure 1. Map of the SBM community showing thechtiorsidentified by the CSC whetraick

idling hotspots (shown as yellow circlem)dtruck trafficare of particular concerrfshown as

red stars) Thelocation of themonitoring station for baseline measuremertdperatedby the
South Coast AQMD
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Attachment A

As of August2020, a total of 8 mobile monitoringsurveyshave beenconductedin the San
Bernardino Muscoy(SBM community to measure diesel emissionfiesel engines emit a

complex mixture of air pollutants, including both gaseous and solid material. The solid material

in diesel exhausis known addiesel particulate matter@PM), which is a component dfne

particulate matter PM2.5. There is no technique to directly measure DPM (a major contributor

to health risk); thereforgindirect measurementgor surrogatesof diesel exhaust are used,
ALISOAFAOITtEEe o0fl O] OFNDB2y oO0./0®d 5ta Aad G&LRAOI
BC) and numerous organic compounds. Diesel exhaust also contains gaseous pollutants, including
volatile organic compounds (VOC) anittogen oxidesNOX.

Mobile measurementsvere conducted using a mobile platform capable of monitoring a wide
range of particulate and gaseous pollutants, including PM, BC, ultrafine particles (UFP), and
nitrogen dioxide (Ng), as part of the areavide surveysThe routes traversed by the mobile
platform wereselectedto perform monitoring in and around major roadways and freeways, as
well asnear specifictruck traffic and idling locations identified by the community steering
committee (CSGhroughprioritization activitesconductedduring theJanuary 201@&ndOctober
2019CSQOmeetings.

Typically, measurements from a mobile platform at a gikeation are relatively short, ranging
from seconds to a few minutes when the platform is moving. Therefore, given the high temporal
variability of most air pollutants, mobile survey measurements do not necessarily capture the
typical air quality conditios of a specific location. One way to address this limitation is to increase
the number of measurement runs (passes, or transects) to obtain a more representative and
consistent map of the spatial and temporal variability of the measured air polluteigge Al
shows theroutes traversed by the mobilenonitoring in and around major roadways and
freewayswithin the SBM communityin this figure the number of passes, that is a measure of
representativeness of the measured concentrations, is shown as a-tehgreen color gradient,

with darker green representing areas where more pagsesasurementsvere conductedtaken.


http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/san-bernardino/presentation-oct17-2019.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/steering-committees/san-bernardino/presentation-oct17-2019.pdf?sfvrsn=8
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FigureA-1. Map of the SBM community showinlge routes traversed by the mobile platforms
with respect to the locationglentified by the CSC whetrick idling hotspots and truck traffic
are of particularconcern. As of August 2028 total ofeightdays of mobile monitoring has

been carried out in BM

Figure A2 shows the duration and time window for the ar@ade mobile measurements
performed within theSBMcommunity in and around freeways, major roadwagsd neartruck
idling hotspots, andbcations wherdruck trafficis of particularconcern As shown in this figure,
mobile monitoring was performedt different times of day during theight weeklays.
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Figure A2. The duration and time window for the aregide mobile measurements performed
in the SBM communitin and around freewayand major roadwaysand neadocations where
truck idling hotspots and truck traffare of particularconcern. The time windows only include
hours of active mobile measurements within the community, excluding the commute time
between the South Coast AQMIradquarters ané&BM

Upon extensive screening and gpeocessing of the datdJFP andNG measurements were
found to be the most robust and reliable set of diesel exhaust markers measuigd3 and 7

(out of 8) valid days of measurementsespectively and minimum instrumentdown time,
followed by BC measurements, witldaysof measurementsFigures A, A4, and A5 illustrate

Gl I3INBIFGSRE YIHLA 2F GKS aLl GAlf o UFPIdEnEBG a 02
concentrations in and around freeways, major roadways, truck idling hotspots|oaations
where truck traffic are of particuar concernwithin the SBMcommunity, as measured by the
mobile monitoringplatform during those8 days. To ensure that the concentration gradient map

is representative of the variations in the pollutant concentrations, individual measurements
taken within each 30Gmeter street segmentin different passes and on different days were

G I 3 3 NS Bylcalcal&iag their arithmetic average, and shoasicolored bin®n the map.
Therefore, eactrsegmenton the map represents multiple measurements taken at different
passes. In addition, it should be noted that mobile measurements taken on different days and
hours cannobe directly comparednainly because of the dayy-day and diurnal (i.e., houof-
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the-day) variability in pollutant concentrations as a resultbangesn meteorologyand source
emission strengthsTherefore, in order to account for the day-day as well as diurnal variability
in the pollutant concentrations, the mobile monitoring data need to be normalized with
stationary data from a fixedir monitoring station, according to a commonly used method in the
literature. To achieve thigjourly datafrom the San Bernardinair monitoring station(which is
part of the South Coast AQMD air monitoring netwoslgs collectedor the time period when
mobile monitoring was conducted (Figure-3. For example, orAugust &', 2019, mobile
monitoring was performed fromd1am PST t@ pm PSTtherefore, a total o4 hourly averages
were calculated for each pollutant from tf&an Bernardinair monitoring station. Subsequently,
the mobile monitoring data with -land 3secondtime resolution vere divided by the hourly
averaged stationary datdat corresponded to the hour in which that measurement was taken

As shown in Figure-3, the mobile monitoring resultidicate elevated N&concentrations on
freeways, including thenterstate I-215 and 1210, and the streets around them.These
instantaneouspikes in concentratigriasting from seconds to minutes, were occasionally higher
GKFyYy (KS shomtera (i.€.,ttholrjistandard for N@(i.e., 100 ppb). However, the
comparison of instantaneous measured concentrations with hourly standard must be interpreted
with caution, as instantaneous measurements conducted by the mobile platform represeft lev
measured every few seconds, whereas W@ shortterm standard is based anl-hour average
concentration. The purpose of this comparison is to help with the identification of persistent
elevated levels of Nfand potential pollution hotspotsNG: concentration islow in the areas
near Cajon Washwhich runs on the west side of tf@BMcommunity. Most of the residential
areas also show relatively low N® concentrations. It should also be noted that NG
concentrationsn the residentiabrea between the-215, 1210 and Rout 25@&ererelativelyhigh.
Measuremens near traffic idlinghotspots and at locations where truttaffic is of concern show

a wide variability in concentration levels fNIO.
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Figure A3. Aggregated maphowihgthe spatialvariability ofNO; concentration in and around
freewaysand major roadwaysand neartruck idling hotspots andt locations wherdruck
traffic isconsidered to beconcern

For UFP (Figure-#d, the most elevated concentrations weobserved on the-215freeway. As
expected and similarly to Ng& UFP concentrations were generally lower in residential
communitiesand areas aroun@ajon Waslkompared to those measured in and around freeways
and major roadways within thEBMcommunity.Asfor NGO, UFP levelsariedat locations where
truck trafficwas identified as a conceland neartruck idlinghotspot locationsUFP levels were
higher on the west othe I-215 freeway compared to the eastsidés shown in Figure-8 BC
concentrations also showed the highest elevations on t#43 and 210 freeways and
Muscupiabe neighborhooith San Bernardind3C levels were also generally higher to the west of
the 215 freeway compared to those measured in the communities acfoegn Wash Since
valid BC datavere availabldor only6 measurement day8C measurementspanned a smaller
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part of the WCWLB community, compared toN@d UFPIt is also noteworthy that even though

the spatial patterns of these DPM tracers did not exaetbtch, thegeneral trends weréairly
consistent, showing elevated levels near and on major freeways and stidw$ss an important
observation since a large fraction of personal exposure to DPM occhits traveling on
roadways. According tehe Calfornia Air Resource Bodrdalthough Californians spend a
relatively small proportion of their time in enclosed vehicles (about 7% for adults and teenagers,
and 4% for children under 12), 30 to 55% of daily DPM exposure typically adalesiriving
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Figure A4. Aggregated maghowingthe spatialvariabilityof ultrafine particles (UFP)
concentration in and around freewagsid major roadwaysand neartruck idling hotspots and
at locations wherdruck trafficis considered to ba concern

1 https://ww2.arb.ca.gov/resources/overvidigselexhaustandhealth



https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health
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FigureA-5. Aggregated maghowingthe spatialvariabilityof black carbon (BC) concentration in
and around freeways and major roadwagsd near truck idling hotspots and at locations
where truck traffic is considered to be a concern



