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1. | nduoc don

This wor k nfoonciuusegisr omo | S auti o nS d efrlaombifink o ar e & emasu st wo
tracts r ankfeidpeihnc etnhtei Iteopof t hebaewvdtop Erposaneetnsa

pollution, number of sensitive recephdr @ #neandaleéalthl
ras&kmong thecdepmeg centil e for cancer burden.

I n thitsheareeare concerchataeiboat rt pafifiiueci on, asngeci al l
whetthleose emi ssions are i mpact i Addinteiatohbeyd ésyci,hso ocl osn caenrc
about air quality at (ce.pgrkisvereec sgthivwnlsg e actaiees §f a c
hospiatnadi swhet her air quality ataltltyose | ocations <chan
Prior work identified that mobile sources are the mz
Brown et ;Malk.her3 ®20)¢tsalundébsdPaaldengr ddicahts of air
Sout h SaceFlaomma@ntao cri tical step to reducing etxtpeosur e.
understanding of air pollution in the community, ad:¢
| oesaclal e variability of air -socxlneisssanognenBlprgveé the c
Specifically, additional measurements of benzene anc

community and another commu.niSwch OhaaveNuwrresd nhe nStasc r a me n t
recommendeSladryaméret o Meat rQupadliittya nMamiagdm@MbDo Di st ri ct

future AB 617 community funding. These measurements
among communities, identify where improvements need
term view of air toxics in these communities.

I n addiat imunh ttigphase effort tS®umdn iStaeh| agmeBMB@QIMIDu twia e n
awardegdSa Environment alEPRrraindac 20 SMARQMEOt arywc(t b d
Sonoma Techndllogwtteommd forthcoming measurements of t
i Sout h SacFrlaommginntse x i mo mtriddsecompl ete a year of monitor

otherwise not be completed, 2) expanmsds eIxutsitdmgbemeaen
toluene, and xylemes &a&BTXhr emeasirem8osi kh Sammamenhy oc
FI oriasnd atdidmdesghuti on measurements of BTX, BC, part

di oxi @de, (aNlODd met eor ol ogy Satr anteonmneuyriiolr ioonnet host ,.h earnd 3)
synthesize results from thewsteh a$%$ a eFnhapme intova A regBdd f f or t
devel opment and community outreach.

The coll ecrteeded attam: wk) compare concentrations among
concentrationssof2) mabislesssdompaetver sus other emissic
analyses of BTX and BC data; 3) comparlodcalficantrr at i c
toxics; 4) conduct wind direction analyses to asses:

supplement and | everage other SMAQMD neopniicttourriengofi nait
toxics and criteria pollutant exposure in and among
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Some owWwortkhedescribed heprase pmpptoadhadethaicleed in th
Monitori n§o®Rtl anSé&errlaoneCmtM@B acr ament o Metropolitan Air
Management D)jstmi Q019205MAQME PMmli(loyséhsoughout t he
communiot prowt idme ra@&ial qual ity i Bfegi mat ingnifmorAumgesitd &
enhanced air monitori ng B5waosn tehtsnlducca feido if sosr moonuigthd ryi nlg
recomgdescous air toxicBQ aeegdfoexri criDanpe)d.afl phmateli s

were analyzed as a part of this wowkhsamrdcampredporrst e

ef ftorat i ncil udeasuar ements of gaseous =maadat oowe&ei cscanido
(i FeBmcbMnddl e )Sepaolate from the work outlined in th
depl oyed at fhoeusne ¢ »craevineraee sl vz adreeamalr t eAdd ghrearpeh.i ¢ al

representation of the Pihsasssh®wvmhide Phase 3 timeline

N
\\

South Sacramento
Florin Community

@ Secured Locations

Traffic Screend

Figdbtecation of enhanced air monitoring for Phas
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FigaiTé mel i ne of pnd8jecd PHhidGrampbli eagks in the | ower
timeline indicate periods excluded from analysis du

1

In this report, we briefly cover the methods wused f¢
SMAQMD CAMP.pWevi tden

T Phase 2 Ai rDaMan iStuamrmarn gy
o Phase 2 Metals Data Summary and Statistics
o0 Phasek@2ta Summary and Statistics
o PhasWol2atil e OrgaviOdaGampPSauummtar(y and Statistic

1T Phase 2 CavmpHderailsschn Benchmar ks
1T Phase 2 Local/ Regional BC Anal ysi s
1T Phase 2 Time Series BC and BTX Anal yses
T Phase 2 BC and BTX Wind Direction Anal yses
1 Phas®pe&ci atSodirARMporti onment Anal yses
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2. Met hods

2. Met hods

Comp ldeetteaitlhei of moni toring methods are desarei bed in t
summari zed here; air nmoihxdtatinugneoiad elle edi b@ient h e
Sectiesnmdati zes theGasa¢eauscsodilrctexics were collectec
on -a#®day schedubeawndgiibBfRjAe Met Hbd fEAR®gRsOt20 t o November
202Ai r tmexiads weren coi6bdagt edbedmehfel on filwveds with m
sampl ers andifmgalf yaradsX®hcem AugushNo veor®@® 2lat a
correspondpenrgi oAasgtodde L hr2036, November 13, 2020, and
t hrough Octowere2b5em@®WiRkd, anamysi s due t oBCwhe i mpact
measuusidngebdhlLabs MA200 mi cr oAe2tOh2 Oh o uor INyo vfartrobne F A L2gOu2slt

sites except Station 56, whTihceh tuisneed ian eMaogfe emeSacsi uernetn ef
i Fi gl2rm SecMulotni pll e i ssues noocnciutrorreidn gd utrhiantg raeidruced t |
samples collectéetHoamosathgesdmmdsateous aalt sbore€tsrred

asvV@s in thasdrB@oméadwr eadeditts.on, widespread wildfi
area from AuMasvsdemiémBmbdghWhugust throuyugmea@aot olget had 21
measurements taken during this period are not repre:¢
our dat aacamnarl gisrcgluydes wi |l df i r eo np edra toad sw lva¢mhdel chtbecdn & e s
smoke i mpacts were negligible.

I n Phmacri t3otr i fEga caMndd| e Sc h ool me tgmals e daunst Gacesd e
coll ected. VOCs were col | eucstiendgl Glibae tctaoCiBaas e me aand ean «
wi Maagee Sciedbixiicc mAREaBs were collected with a MetO

BTX air monitoring took place during the same ti me
outside of thenCAMBNnmENMET gas chromatographs (eGCs)
|l ocations to collect continuous BTX concentrations.
miniaturizedcontempleraead ug&s chromatogr pwmlwer Blle eGC i s
batterytoGhapmac data are uploaded to the ENMET net\
di spl ayed-foanc iangc Iwieebnsti t e. The eGC performs one analy
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Regul ar calibration of the eGC is accomplished usinc¢
certified calibration gas cylinder corybhenengThe ppl
instrument automatically pedfagrms calibrations four

The California AiICARBswialdt ekkm xolarldm g rpirckthalds heet
benzendi asdl part DPMWat &i matther EQ files, sources wel
i nt er coand-r oafdf and stationary sources. Details on the

OPmwasWmmamy,

a speciated inventory is dewmebkeped ®sopactioh Ahal Ce¢
CARBG6s SARPCO7 chemical mechani sm speciation profil e
sour,cdhbsasedconteofial pollueanss{easVOEporPRIM by indiyv
for point andoar enbsder scowuurces, EMi ssi onwhACuusedmod
to generate emissions of criteria pollutantsseby vehi
into specific toxics. One week each in summer and wi
year . Robaded i eki sstaomds Hdoartvyl ivgehhti cl es are then gener
vehicle miles traveled (VMT) for each road | ink.

A shapefile of the 1 km Ar@& Skarhiqirei,d sa nwa ¢ hmli dktotcead i wNi
Phase 2 monitoring@nshda eapves €eswalek |taalll e was devel op
monitoring site with tdhielNCARBaEIl ogaryg selbltces cebhndi

where monitoring sites were |l ocated. As such, static
compari somndTtogdafd nsources were combined to derive ar
each grid menhnit owhiemg @i te was | ocated.

The average ambient concentration of benwiethleefr om e:
esti mated average benzene emission condenhtdfatrieon fr
i mpacted times were r emoovneldy ftriomme st hach déBa@vadraket as, s eaehsdt o
calcul ate an ave8eagenfedetla} hawditleabl e in the spring
thus wildfires did noEatmpattethenaeatl abMiarnndewta. t he
estimated aivemageneenmtsisati on from the corresponding

The California Office of Environment al Heal t h Hazar
benchmarks for toxic chemicals to protect the healt!


https://california-air-toxics-assessment-californiaarb.hub.arcgis.com/documents/e196ac0a67a34ae29186ceef03af6fb3/explore
https://california-air-toxics-assessment-californiaarb.hub.arcgis.com/documents/e196ac0a67a34ae29186ceef03af6fb3/explore
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i nhalation threshwhidshdfesmriegtnexi ¢ omatdalress ef fects du
exposure for (OgEHHA, a2PDPBEhéemeeference exposure | evel
noncarcinogenic effects are the concentrations above
health probl emsncetrhersutcthams breathing difficulties.
risk estimate (URHYy/ ¥al WRE val ueist saaf be/ Gsied to cal
ami |l Il ion benchmar k amaitdle®rcex ceaspulcatnicer of one mil |
t he equations bel ow:

6 G PG Qo W@EEIXDT QYYO  pm (1)
0w 0 DIGE QDRIE OO O RW—Qd00——
YYO p T (2)
I n the abovEeRE gubhEormsspaceldy dvsrabdhe mean concentr a
specxilds one million people were exposed for a |ifeti
Canceirsari I |l i on threshold, one or more people are exp
excessiomancacdeeancdes you the number of people per millio
result of a |lifetime of exposuThi & ovalhwee liesv ed sl anelaastl
tot al concentration measumed . .dre®ftet et md d enkcd edeeanlcoea n ¢ ¢
incrfea@m f et ienxepoosfur e to a given toxic polletéaont abov
the popul ati on.
Excessioznaodmercemi | | i on people resulting from a |ifet
toxic metals and VOCs measured during this study. Tc

wi mloncancer healt CARBNrchEa ISk mmamnyl st atewi de averages:s
Acetal dehyde concentr atwi EPA we mre QalddMQSynd Byadmraeadna sit
averages for Los Angel espuBtankBhle £d agiami laaard Rri lvenr se v
California wer e tseexlte cttoe d hteo Saadcdr acrbernt o concentration

Tirseeri es data were analyzed to estimate thBeC | ocal a
concentrations using the metWadglegyakhhd{ 20@he) ded el
separates the oObackgroundd of a t o myane khdoiuersl yf reosn itnhae
of O0local 6 and Obackgswoemdachoaevedbhyi sewmparydtnigeg t he
| owferequency sigmnadl eofpalelgitmmmbai sbuoeaeg, owbi cbhorter
ti meszrmadrdss gheequency.

Trends in individual metal concentrations were anal
packé@€@ae sl aywas20ulsbed t o analyze trendswiitnh mme mea rainadt ida
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pl ot s) andaamorcioen caetnitornast i on, wind s(wieteh, pahnldutwi od dao
pl ots and bivalaastkaplrladndglep lecttUsaiTa l, | 2&€8t16e angdg Car sl a
Carslaw and )Rop&l heti @681RPose pl ot s,eaxrcee psti ntihlearc otloo rwi
each wind barb represents the concentrat iBdmwaafi ad egi \
polar plots combine concentration data with wind dat
pl ot surface to produce oO0hot spotdé maps that can be
sour cese. pilbegvw how concentration varies jointly with
pol ar cooryrienparteessentThhei gher concentrations with warm
concentrations with coolericol obhaviesldhect ooat aond omn nt
speed under whiathi eamEheomcennmum number of points per
settw® so blesswtbhhatwoints are shown in grey.

EPA PMF version 5.0 was usfkoarhmetdéseVBCneasdurce f ac

measurements. The EPA PMF model takes measured conce
species and decomposes the data set intoNamombs nat i o1
al . ,;Pa@atltéro and)Talphpee rf,aclt9cdibemucal i Ghmaerpanntisen b
used to determine tvhex aopg &mitd an ofo utdcees(fsgecd oprsof i | es
consideration of additional i nformation about the me
sources, etc.).

Each measured concentrationasashaawmn aids oldg @& teiida mumtcye r (
for measurements above (Réaspprcoeisdea@apoytimg anal yti
was estifmaltleadwsa s

Yo e i QoQQi (3)
For measurements Roleltolwe tnmeea ssupreecmeenst uncertainty was
Y )(0] YO (4)

Measurements recorded as a c¢ ®ifcoern ttrhaetdiisopre ddef@sb ywer e ¢
(Norris emBralwn, e2().h4T.he Z®IrXr5 esponding uncertainty val
Equat®i ohddi tionally, any bpkoiMelewsthhaontiehtyapepoaoe
ti me was nwti thne¢hedeacception of nickel and arsenic,
toxicity and relewvancaeltal ahedsbydyhe EPA RMF progr :
noi se ratio of 0 were removed anadd dleOd%b teox ttrhae ntoadlecl ui lna

As is typical in PMF anal ysi s, ,dnod thsa o tasptprianpgp i(nBgS)e n h
by displ addmlBéen)t weB® used to eval uBtewhhetyval i di 216586
Paatero and)TalprppeBS, 1®I9%Mcks of consecutive observati
randomly sampled to create a new input file, the r1e:c
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solutioarmapgpged sto the original factors. DISP explor
PMF solution by perturbing eac-bl &2t aombi nesi BSt hadpl
di splaci-ngsampl 8% data. Collectively, these processe
the rotational uncer tBarionwry eotf). @alh.e, PMFl15% ol uti on

PMF was persfpoercmeadt @dnB BIMit a from Phase 2werDeatmhi hedm al
in order to improve the statistics. Solutions rangi:H
the -faaror yiodludheed most i ntesrpretable result
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3. Resul t s

31 PhasA MBnit dDdatImgnmary

Phase 2 sp2dmrdd D20 ngattae rcso | pl heacstidexacdatt i o ®® uwiht hi n

Sacr anfelnadfoha sites Tarbdadl orsd ewli tilm a descri piig@neof th
shows a map of theScutl $a&cdaonmenmmspmwovvihdens an overvie
the PhaseBQ apdaVO®C meiamsalrwediemg st he tiheutmbieme mtf used,
days/ hours of data included in the analysis, and the

TablSite nadmescraingt i on

CRC Residential
Florin Residential

Impact Church  Traffic/lCommercial

Station 56 Traffic/Industrial
Sump 50 Residential
VFW Industrial

°

]

$ SR | Soutn Sacramento
& Florin Community

SmsRd

Sims Rd 3 3
Q Brockenturst
Dwight Rd %
Flox Way <
Q 0 Creek O o Big Hom Bive
% omaPan b Lussodr &
Vaur Ave o 3 g,
1 Togan Rd $

aguna B

FigeaMap obothle Satt afmeanse 2 sites.
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3 Resul ts

Tab2@Gver view of BRasaead2e/sd£ me¢imemlitisdi ng the instrument used, number of

in the analysis, and the specific analyses performed.
Metals Black Carbon VOC
N N N (days of
Species | Instrument GEWSTS Species | Instrument WSS Species | Instrument | acetaldehyde G EWSTS
(days) (hours)
data)
CRC 42 Statistical MA200 6,245 Statistical 33
tatlst_lca comparisons Statistical
comparisons !

i comparisons
Florin 46 MA200 3518 included in 35 P
Impact . Health source .

Church Fllte.r 45 benchmark MA200 2,187 apportionment Canisters 27 el
collection ) Black and benchmark
Station Metals and lab comparison Carbon (PMF) VOGCs T0-15 .
56 Ivsi 47 AE33 6,454 e 39 comparison
sum analysis Included in Pollution rose analysis
50 P 46 source MA200 3,928 analysis 38 Sou.rce
apportionment apporgm;ne
nt
VFW 44 (PMF) MA200 3575 Polar plot 25 (PMF)
analysis

1



3. Resul ts

Speci atddtwkMceo | | @t @adébday schedml August 1, 2020, thr
November 2] d202%. periods from August JlandO0ARL0Ogusdsthr ol
1, 2t0RrloQgthober 25, 2021, wer e Theeeotvae ds flaroa ytshies oaan a |
toxic species with assThcd avetdanh ¢ Fpeld semssshfreamak s st i ¢
met als at each site, to cwinfpeaalet ha vhee ragherdacrokosc pat f at mc
source apporti onmentnuammbadry soifs deaoyass Poff® rdeadtleece h si t e i s
i nabl e

I n ndtec hed sboixn ptlhoithse sceucttliioenr, dat a poil ntbismessh otwine ar e &

interquar(tlidJReer amgehes indicate the confaindlermace i nt el
cal cul afle.dbs 8@R sqgr twhnegre n is the Aumkarsesf whatra @mdiel
of ¢befi dencieseisnst etrhvaanl t he | ower quaomwhéeebokxheghnotnop

a "flipped' seppedardaonrcien f or.TaAe eékXxamppbedd notch shape
t hfeigsartilhe glvagtueean the mini mum range of the confid
mediBmi s situatitome magmmplceusi 4d i s smalQR, armhearange
combi naft i tome t wo

The pl ot st hreessso listhWiwec o x o nr s lghedsween eacthi sitest,

interndednonnormal |y distributed data, tests whether
significantly different fromoobpheromahalt hbarsloobhhecuygr:t
being coampdaraadtienrdiisskatsegni fi cant diffépec@&DhHleda ol en
of aasnt eirndsikn@t ses gni fi cainthidn ffflee eds® cogr>fOi.\deebnscieo nisnt e |
of the box plots with p values indicated are shown i

Ar sefihe: mean arsenic concentration ditdrmadtgevhary dr an
00005/ hatSt ati on 56 tan@®0®GGa/mMmeid ot (Terb3d)sTihtfessn disn g

al so il |Hkisdd,ragwehd cihn shows box pl ot ssatf ¢aceh Taresteeni ¢ ¢
analysis ,wevdah% tbonti denhbeweernsbeswvati stically signif
di ffesiramseni c coacrendsmisgtddi@wear si on of the box plot wit
showriigmile A

Tab3Mean concentration Bhfasaer s2eni ¢ by site du

Ar s e neiach s ddgV jin

CRC 0.0006 (0.00009
Fl orin 0.0006 (0.00009
| mpact Chur 0.0006 (0.0008
VFW 0.0006 (0.0008
Sump 50 0.0005 (0.0008
Station 56 0.0005 (0.0008

12



3 Resul ts

0.006-
0.004-
o o
C‘g-\ o
E o o o
— o
o
3 ° °
) o
<
o o
0.002-
0.000- i i
CRC Florin Im;iact Station 56 Sump 50
SitelD

FigdBoex plot of ar seniW |datxa if asrikghehsadsltet s2 asriet e s .
shownéhmmd i zontal bars connect Nd hei d wiof isdsd rets diefi fngr e
were noted.

Lealdhe concent rsahtoivoend oaf nlaerardow ,rangéeng@d i®mmmei t es
Sumpo t0d 2®./ hmt MFMb4).dhisndisngl so e fylsavirtiecch isthows t he
box plot of dafThefopomyeachesitweth a statistically si
and VYFWbhe, |l owest and highlkswterssitcers,ofr etstpeecltdxw edlyot v
i n shdwmui2re A

Tab4d Mean concentration of | ead by site durin
VFW 0.0029 (0.00
Stati on 0.0027 (0.00
CRC 0.0024 (0.00
Fl orin 0.0023 (0.00
Il mpact C 0.0022 (0.00
Sump 5¢C 0.0019 (0.00

13



3. Resul ts

0.015-
0.010- T T
& 0 o
E
—
[} o
::" (e}
S
0
o o
0.005-
0.000-
CRC Florin Impact Station 56  Sump 50 VFW
SitelD
FigbreBox plot of | eaWi [dadxo+f anikéPhed lesthao wani ¢ e s .
anldori zont al bars connect Nbhei gwof scthes Hefhgreompa
not ed.
Ni cKalk:ead and arcsoenrciecn,t rraitciekbeals i wed g i nvariaaktuasr oss

randgedm 0igdddtd St aamdnCBG0.TgOBa&t VFW, FI oriand Sump 5
| mpact (Chhbd).€hgtshows the box pl ot Mdndaadfastifrem each
si texhi bistadi atical |l y siingnniifcikcea n tchodwcéefnetirreantciecfn .t he bo

with p values Fisgst#8d An shown in
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3 Resul ts

Tab3.Mean concentration of nickel by site dur
. Ni cllmeagpst de
Site . 0 d
Gy /
VFW 0.0006 (0.
Fl orin 0.0005 (0. (
Sump 50 0.0005 (0. (
Il mpact C 0.0005 (0. (
CRC 0.0004 (0. (
Station 0.0004 (0. (
0.004-
0.003-
&
£
—_— fo]
@]
3. 0.002- o
S o
z !
0.001-
0.000-
CRC Florin Impact Station 56 Sump 50 VFW
SitelD
FigéreBox plot of niclkEIll chatoar asakrg eRerdaltst bso,Banrsei t e s .
anldori zont al bars connect Ahhasit wdii s&d egnibfeii magntc ompa
di fference wheathwenen hsi t96s% Noné§i geintiecamt edivfafl er enc e
not ed.

ManganBklse:average manganese ¢ o r0c@Omt/ maSttiacn wma tbgeed f r o
0.9%g/’mt MYFMW6).EIi gishBows the box pl ot ,ofwhdnadltiac aftreosm e a

-5



3 Resul ts

thd¥FW heite with higheastabhgtestCabhgiiffofoEarnetnmo taH dr
sites excephe F$iorée-hwighlkest heoméonintaavteisnt. i cally di ffe
Station 58 wnedsiC®&€. of the box pl ot withFipguwae ufes | i ¢

Tab6.Mean concentration of manganese by site d

Man g an eesad s ddgy i

VFW 0.0039 (0.0026
Fl orin 0.0036 (0.0029
| mpact Ch 0.0026 (0.0025
Sump 50 0.0026 (0.0026
CRC 0.0020 (0.0019
Station 0.0019 (0.0016
0.03-
0.02-
&
£
o
3
S o]
| =
=
o 8
0.01- 8 T
*H * *a *
0.00-
CRC Florin Impact Station 56 Sump 50 VFW
SitelD
FiguBex plot of mangane M | dcatxa nf asrik gReheatsitet s2 asriet e s .
shownehmd i zont al bars connect the itwdi sates being coc
significant di fwierkintet hetwWe®ncenftiedence interval

1-6



3 Resul ts

3.1.2 Phaskl &2c k Oatr3mommar ySand sti cs

During Blghstew® 2e0l | ected hobel wAdagpustdr®Bd®Wembe?l

Data ugdanalbweries c oflrlcenc tNadv e mb etro 3NJo,v e2ndb2eQra na2d9, 2021
periods of wildfire werA&Rugesno v HERDvfezn@b2aelr a nadl, y 2i020( and
1, 2®c2tlober 25Mu@b2zt) of hours of data coll ected at e
Tab2Z.EhBQatwaraenal yzed to deter mi ne st atansdtoi cgaeln eirmaftoer n
polar plots and pollution r o;setshdgy nwewoénbd lshd ii o nt fwe t H
source apportionmendtatamaliys itdi adé dioschabnesditance of each
to the nearest main roadway, the i ®8@8€nttionmgeaftraheéeonl
al | hours ofexol beichgdt Waftidi ene wedeea | mpantlheg the re
number odf hdaathadal sot hesasgerage concentr atdiaam f(orl swhe
excludiwntyidt bBeperi od) and the associated number of hc

TabTPhase @i st amse of each s(ist)e atnod nfteraereeisalye mtaii thy r @fa

the road,antdhestmemamofdl BI@®natnonati on, and the number
of data incl udTehde ifni ntahle tawoe rcaogleumns are the mean, s
number of hours when all sites had data avail abl e.

WheAl &§ t dssvlat a
Bl ack (]S/Iaara
(st dgvin (n)
0. 05 B v d

L06 o 1.4 (1 218 1.3 (1. 472

- 26 Hwy 99

. 38 PowerRdl
.96 Hwy 99

.10 47t h
.06 Frankl i
.06 MLK
.30 Hwy 99

.14 Br uc eRd.i
.71 Hwy 99

.05 St oc 1Bt
Ger ber 0.6 (C 357 1.4 (1. 472
.42 Hwy 99

.22 PowerRdl
.26 Fl orin 0.5 (C 351 1.5 (1. 4772
.97 Hwy 99

E Stock

o

| mpact

o

Sumpo 1.2 (1 392 1.3 (1. 472

Station

1.0 (1 645 1.4 (1. 472

CRC 0.7 (C 624 1.3 (1. 472

O OO OO0 oo +» o

VEW

o
(=Y

Fl orin

~ O O O
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3. Resul ts

ThBCaveragrecentrati o .®p/Amte dF If & cd¥on/>edompact .Chur ch

|l mpact and St atiomanf o056 rajraad walyesswei t,hiwmagymMWeéomi t eblt e t
the higher cnoenacseunrterda taitolnish ea ®d £jint @ess [ eScutmipy, &Il0no r e
residentéemdrtsed et he second hi gHd®@/*meecasnp i BCt Itwenicnegnt r a
far t hest f r om lan v esaatdiwg@aitmipotrd Ooef stelvee e b entdr e wWart a

adgil abl ¢ehe winterteAanstutth, avb&8ampi 80 kneolrye strongl y
infl deywcemi ssirers diema d alb ufronri nhgp me heating during the
mo ntth,san ot WeérW dist emmly 0. 05 mi.bes é€xbmbiStedktba 8Eec
BC average concentration. Analysis of twer&8C data b\
primarily available in the summer mont Hghiitswdhteinom on c e
was also true for Florin. AII other sites had the mc
concentrations wer & i midgrhpgsites Otvleataltlhe aghri idisaWwlyi kdeliw e
wood burning in colder months from residemndes oinn t he
St ockt oinf Bilhved road has se.askovatvearsdgagtea vsaerti aibsi |danyi na
| oweoncentration dasha cihn itshes kseuwnmmegr t he data average

Despite similaritiWisl ¢ ox @ mrnanekpn e ahst thtosn @is i dve t hat |

when all sites had data, Sump 50 was staatdi sCRCcal ly ¢
Addi tional ly, @Ghluarcihn wenmdc larhpac td tr aam e ta rcéatl vl eyr sdiiofnf eorfe
the box plot with p valuéesghlbisseteéed in shown in Appenc
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3. Resul ts

10.0

7.5

BC (ng/m°)

2.

w

axmmne

CRC FlorinES Impact Ch Station 56 Sump50 VFW
Location

0.0

Fige.Bex pBa@tat@Phfaosre f2o0rs ivwheesn al IWislictoexso nh asd gdnaetda
rankr ¢ £ ftsthso,wvandeod i zont al bars connect the two sites
astamidileasiegni ficant diffwetdnaomethet 9&68mn.ctolmd | slienee |

3.1.3 Phasv¥O@®RatSaammar ySand sti cs

During Phasewrceo VDOt eatdtdd ay f r ebgeutewndceygust 2020 and

November 2021. Data ,poRwarreemoNedecbert da2wielrdef i re i my
datca |l | dettevldeagust ,And2 021 R0LMla 2B5lei sts the number of
worth -spesitiec data u¥w@d dwaetraeheel yaznead ytsd sdet er mi ne st
information for each site and bDatmgeafrdeldt eargead nfsdr heead 4
compl etwinnetsesr was Decembesprilaguaay Mebc;Buarmpepr i |, an
was June, Jubyd aondumongwas September.Du®ctobwi| dande!l
each nweagi,tes met the 75% seadwmawat uacnodnhpel reetfeonrees st hteh r e
stati sttitcgr csmwmgnemer ,wiandcer sealsaon-&l idntly, by site, the |
standard deviation, and number of days f ®©f ¥YOCs t hat
VOC species measured, acetaldehyde was the only toxi
abovbket ecltiimmdheamet compl eteness crhethegrin®. dAdr mog anle

19



3. Resul ts

t he seasonal ¢ ompglievteend et $hsa taahlr v sdowadidl abl e i n the spri
Benzbase been includeidt ampoweteaarce dse at b oxsimmesmpeci es.
andut uwmmr e diel lmevr d otre dtnivead i dated by the | aboratory.

Tab8lei she mean acetaldehyde concentrationdf b6feeadh P
by as mucQy/ #ns ra.iPdomgB/ #ast CRC Op/ 72 mPp& ct .Thereh
waso statisticallybsesigaehieheepiligDdetr ericder. CHRC
Acet al dehyde wasceratr abirdoiaesltaa @ecde gilecb Hand Iwialkel y due
to a combination of common sources of acetal dehyde,
combustion, and photochemical producti on.

Tab8Phase 2aaze¢enitgenygeadmetandt sbandard deviati on

Acet al de h ysdted),dye a

Impact Church 12.38 (7.40)

Station 56 11.85 (7.98)

Florin 11.20 (6.84)

VFW 9.99 (6.06)

Sump 50 9.55 (5.28)

CRC 8.44 (4.13)
Benzene mkiedt ntohte seasonal chompl édthenavyertalgreesclomiceentrr a

above thei+#@minlcleirond bdeinscchurs&edcdt iionia B418i.87The mean

concentration and number of days of data avail abl e

0. O/ vat Sump 50 and OER@®t WFEW. o 0. 86

2:0



3. Resul ts

Tab9Phase 2 average benzene concentration, standard
data available at each site.
VFW 0.86 (0.41) 17
Station 56 0.85 (0.58) 30
Florin 0.81 (0.72) 22
Impact Church 0.80(0.31) 15
CRC 0.79 (0.71) 24
Sump 50 0.79 (0.47) 30

Average concentrations of toxic met alwseraen d owwp@ rsepde c i
agaiOaslti fornheaDEREAMAN &3 . avael amkde VOEs and metal s w
compawietdhhr oni ¢ i nhal RElasm@a moeicaatmi ddri on kmd&Nmc mmd ak

was present in concentrahriomisc aibhmiveh RBHED measpwLrcad v e
t o xsipe ctiheast met seasonal c o mMpH HH A ntelsreexsamsttiaiefssem i wh i ¢ h
leadi,ckelacenaldddaygamd sseo met completeness threshol ds
noncancer threshol d. Due to its toxicity, its concel
benzene did not meet t hatl hsoeuagshomcll biedkodpi &t e nwesIse
contexthuyaldaemmari ng ootChRBt AmmhuahsToxi cs Summary St a
Theeda al dehyde coakeompawieB@PAW&Es! i fornia site averag

Angel es, Sant a CdsarraepraensdebRiiravtesrivdeiecse around t he state
At al | sites, the average arsenic concentration was
RELO. Dgl/5hTabl®i sts the &@uenagatPhasen of aCasremdrc at
l-i4@mi |l |l ion benchmar k, the ncaldamtnlcees phla miktctelses ammuwelr

California statewide avé®©fagé¢ meoddke aiteeasstyiareste Mior 2019.
exhibited the hiigheistkhetrecspTbexaasceinan deancgeed fr om
1.6 per miadatbiani pedpSwemp 50 topodl @ edd wreCReCri o a
sitearwasmbhevbe California 2019gAaAmnual mean of 0.011
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3 Resul ts

Tabl@Ar senic mean concentratiComcdrmoin|l Phasne h2al tihe OE

benchmark, thecaalceul aned dexcesper million peopl e
concentration at each site, and the 2019 annual ar s
. o Excess Cancer bCalifornia 2019
. . aCancer %in-a-million .
Phase 2Site Species s Incidence (people Annual Mean,
Benchmark, pg/m - 2
per million) pg/m
CRC 0.0006 2.1
Florin 0.0006 1.9
Impact Church 0.0006 1.9
Arsenic 0.0003 0.0011
VFW 0.0006 1.9
Sump 50 0.0005 1.6
Station 56 0.0005 1.6
aUsing Californhiiatphreshohds. daomov/ medi a/ downl oads/ crnr/ appendi x
PAnnual statewi de ttpexi/dsvwsw mmar.y:a. gov/ adam/ toxics/ statepages/ ass
323 Lead
At all sites, the aver age Naea d ncad n cAenmbti reantti oAn rwaQsu abl @ |

( NAAQS$S) GgAn¥ no OEHHA chronic iRELAK @ iho hTdanbelnks ashtcse
the aver 2genkPleasefatli@ad at each meaGaunrceememt | $ii toen, tF
benchmark, the caltonthtedaektsbesecaandrthe annual Cé¢
average concentbrestpiiare VoW 2bDrting the BBitahést con
order of magnitude | ower than the cancer health benc
heatbhcatr nany site. This conclusion is also reflecte
siltiesitrelde tAadddlig.i onal ly, the aver agewecroencleomterrat iboyn so vf
twbold somehamsebBe 2019 astmacal aCer d@abioi a

2:2


https://oehha.ca.gov/media/downloads/crnr/appendixa.pdf
https://www.arb.ca.gov/adam/toxics/statepages/asstate.html

3 Resul ts

Tabllkkead mean concentratiof€rdcomnmMmPhadasen2heathe hOEHHA
benchmark, the calculated excess cancer incidence p
concentrati amdat heal® 19i tasm,nual |l ead mean concentrat

aCancer tin-a- Excess Cancer

PO
Phase 2Site | Species] Mean, pug/m 2 |million Benchmark, |Incidence (people Califormia 2049

Annual Mean , pg/m 3

ug/m 3 per million)

VFW 0.002 0.03

Station 56 0.002 0.03

CRC Lead 0.002 0.0833 0.03 0.0045

Florin 0. 002 0. 03

Impact Church 0.002 0. 03

Sump 50 0.001 0.02
aUsing Californhiifatphresnohds. ¢daomov/ medi a/ downl oads/ crnr/ appendil
PAnnual statewi dieg ttpexi/dsvwsw mmair.yw:a. gov/ adam/ toxi cs/ statepages/ pb:
3.24 Ni ck el
At al | sites, the average nickel concentratRBIn was |
(0.719MTabl2ists the @evenagatPhasen of nChokeitn 4t eact
ami |l lion benchmar k, the calcul ated excess cancer i nc
statewide average concentration for 2018 (the most 1
report). Overall, the imeanwaoncewndm att o otnermtt iermedh Isel
Cal i fsarantieawiedreAddi ti onally, all sites were below the

reflected by the <1 excelsissiteeddrec ¢Aasbvsalicubeksedf mroteach si
foungose a shgatbhcdawmming t.his study

Tabl2Ni ckel mean concentratiGmcfarmmmt [Plhiacssre HRe altthhe OEFL

benchmark, the calculated excess cancer incidence p
concentration at each site, and the 2018 annual ni c
a in-a-
. . A F:ancer tin-a Excess Cancer bCalifornia 2018
Phase 2Site | Species | Mean, pug/m ° million Benchmark, | Incidence (people B
. o Annual Mean, p/m
pg/m per million)
VFW 0.0006 0.16
Florin 0.0005 0. 13
Sump 50 . 0.0005 0. 13
Nickel 0.0038 0.004
Impact Church 0.0005 0.13
CRC 0.0004 0.10
Station 56 0.0004 0.10
aUsi mag i €Ctohrrneisahoemd s ps: / / oehha. ca. gov/medi al/ downloads/ crnr/ appendi
PAnnual statewi de ttpexi/dsvwsw mmar. y:a. gov/ adam/ toxics/ statepages/ ni

2:3


https://oehha.ca.gov/media/downloads/crnr/appendixa.pdf
https://www.arb.ca.gov/adam/toxics/statepages/pbstate.html
https://oehha.ca.gov/media/downloads/crnr/appendixa.pdf
https://www.arb.ca.gov/adam/toxics/statepages/nistate.html

3. Resul ts

325 Manganese

The manganeski siefaddlitzs Asr mot ed above, there is no ca
by OEHHA f or;t mangthhneesteabl e i ncl udesREhe noncancer ch

Tabl3Mangames® concentration fmomanfEheéagbe d 2 het he OEHH/
2019 amamygalmese concentration in California.

aChronic Non cancer:

bCalifornia 2019

. . 8
Phase 2 Site Species Mean, pg/m Reference Expossure e e e
Level (ug/m3)
VFW 0. 0083
Fl or i | 0. 003t
| mpact | 0. 002
Manganese 0.09 0.0224
Sump 5 0. 002¢
CRC 0. 002
Stati ol 0.001¢

aUsing Californhifatphresnhohds. ¢a odnoV bachilepeae-d b I ome fcerence
e X p o sluerveeesl u mmar y
PAnnual statewi dieg ttpexi/dsvwsw mmar.yw:a. gov/ adam/ toxi cs/ statepages/ mn:

The average concent aatiooneat oéamagaitbdeat oweondt hmaoe
REL ... 09 /n Addi tailldnasliltye,s fell 20dBownnibeal CajNihicagei a O
resul tst hemaln ganese doassinghhieadlstantcomese nmaasur ement
sist e

326 Acet al dehyde

At all sites, the average acetaldehyde concentratior
noncaREr¥4®/ MTabl4sists the @venagetPlasbahdehyde at e
si t eCantcteg+a-ri | | i on beaemtthhemacrakl,cul ated excess cancer in
Al so incthedeanmualfF oaveéelamn drmRg ver si de,c oaunndb eSeagnetean Cl ar

January 2020 angh sDecad mhuddatt2ed2ilfnr d h e EPQf AaQJSlI dtad xaiba s e
specneessur edphiasetalcies al dehyde poses thbhegeratsstchrat
i nci daesnscoeci at ed with acétlarhpledty déhSwwragch shmbBamgndgFI| o
from 30.3 to 33.5 pleorwenri lalti oShu nppe o540Ir, @ )V, g-iVlgrgdafnrdo i@ RZ2 . 8
27.0 per mi.Atddioni whearml g mp driltkesd Angel e;andRiSaeat i €Cé ar a
@Qanuary 2020 t oth2eesaenmbceorn c2eOn2tir)ait m ol hwaa € alRil gahsei rt ebsy

l east alfd@ctor of

2:4


https://oehha.ca.gov/air/general-info/oehha-acute-8-hour-and-chronic-reference-exposure-level-rel-summary
https://oehha.ca.gov/air/general-info/oehha-acute-8-hour-and-chronic-reference-exposure-level-rel-summary
https://www.arb.ca.gov/adam/toxics/statepages/mnstate.html

3 Resul ts

Tabl4Acetaldehyde mean concent r @tnicodnra-ridir lolmi #mase 2, t
health benchmark, the calculated excess cancer inci
measured concentration at eachcemparabhed theaaverbte
within California between January 2020 and December

aCancer %in-a-
million e California statistics
Incidence (people

Phase 2Site Species

3
Benchm?rk, e T Mean (stdev), pg/m
Hg/m
Impact
Church 12.38 (7.40) 335
b o
Station 56 11.85 (7.98) 32.0 Jan 202®Dec 2021:
Annual average
Florin Acetaldehyde 1120 (6.84) 0.37 30.3 Los Angeles=5.26 (2.62)
VFW 9.99 (6.06) 27.0 Riverside=5.84 (2.70)
Sump 50 9.55 (5.28) o5 8 Santa Clara=3.62 (2.47)
CRC 8.44 (4.13) 22.8

aUsing Californhiiatphreshohds. daomov/ medi a/ downl oads/ crnr/ appendi x
PData obtained -hrocmaEBA pAQ®t s24 75% seasonal comp-VeltiehatsesdrBguar e

327 Benzene

At all sites, the average benzene concentration was
RELBg/Benzene did not meet the seasoos$ aasodpstict e s e s :
weroenly available in the spring and wintdrm.ciTdleacaver

from spring and iwitimddlelr® dTlahtea aavreer age concentration wa
sites, narrowl yigrdmtgi Sumg rHn Onid PBRC UTW.0a Bé&r age
concentatatée aaverei tadbove ¢ haemi Cdn oer b e < ihimtairehkkgc e sns
cancaerci deamncgel ng -2f5r opne r23mi | Th ed@tpee opHeul d be consider e
as it is possible thatauttedmeetxac |cuosuilodn boifa ss utnhmee rr eapnodr t
resulting in a repar tdelhactexice steie@taenrt gtrh an

25


https://oehha.ca.gov/media/downloads/crnr/appendixa.pdf

3 Resul ts

Tabl3enzene mean concentrati@mcfarrmmi IPlhiasre Re altthle OFE
benchmark, and the calcul ategdeeptesbasadcen it heiden
measured concentration at each site.

Mean (stdev) aCancer tin-a- Excess Cancer

Phase 2Site Species /m 3 million Benchmark, Incidence (per

Ho pg/m 3 Million People)
VFW 0.86 (0.41) 17 25
Station 56 0.85(0.58) 30 25
Florin 0.81 (0.72) 22 24

Benzene 0.0345

Impact Church 0.80 (0.31) 15 23
CRC 0.79 (0.71) 24 23
Sump 50 0.79 (0.47) 30 23

aUsg raQ i ftohrrneisshohds psrompehha. ca. gov/ medi a/ downloads/ crnr/ appendil

3.2.8 Ph aske &2IBemc h iamknar y

Healbemchmar k comparisosummbiignamd dosn s ummdrsy afd |l o/t
shows how 2Zchoen cPehnatsreat i ons of each species compare ag
statewide concentrations.

Of oafl It hei ¢ s pecitehsatmereestu rceodnp |, ectad rmd e hayrdietnearcidave r e
above the&€aQEKMHAMI | | i on b.enAklhlmaatkhbser speci es were mea:
concentrations thatefaé¢hth behecwmahé&s and California
Additionally, benzene may waarlrtahnotu gahd diitttitabradd lan oitn vneesetti
compl et eness t htrse schoonl cdenicternat teicciae ai Wwak| el evatlee above
canteml th benchmark

Acetaldehyde wass otchviat epe hideedvieghmofatec mab & ;siittee xhi bi t e
aexcessionandemceirge -34fer23mi |l Il i on peopdtecal Aeldy deé onal
measured i wathighest tthwn at other silmisl &aAm,g@dleisforni a
Ri ver si de, arnedc oSracheeda dQdrairmg & odla tnfa | me ruita2Pe2 Of a ra me
Deemb @0 21)

Arsenic posed tbhensatoeaac hwgthkerean excess -Zpaenrcer i nci
mi | lpiewpTher e was no statistically significant differ
the sites. Further, arsenic was below the California

in this study.
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3. Resul ts

This Study Comparisons
. CRC % OEHHA Cancer
Florin 1-in-a-million Benchmark*
| e Impact Church % CA Monthly Mean**
AS ¥ C * /v Station 56 ¥ Acet. Annual Mean
© Sump 50 (LA, Riverside, Santa Clara)***
O VFW
Pb - o % *
Ni — EXE0 ®
Acetald. - ¥ ¥ X
Mn — BB *
T T IIIIIII T T IIIIIII T T IIIIIII T T IIIIIII T T IIIIIII
0.0001 0.001 0.01 0.1 1 10

Concentration (pg/m3)

Fi g9 Seammary plldtsidibd bldehtr eoTuagbhil Jeh siwntghe concentrati ons

ot oxic species measured in Phase 2 and their health
*

* i

*** Data obhPADDeldA fgaompl es; 75% seasonal compl et ene
qgualifiers -Valtiad amteadd MNaAt,a V

Ti nseeri es data were analyzed to estimate an hourly e
contri bdtG omsent.Thei pneportion of |l ocal versus regioa
Ssites,-6Whkot bf SbhbehidngBR @ IT;a b$ @ @ars u mmaTrhyump 50 site had t h
| ar gqenptunt of( il Go&Pdlh e BICi gher pr opoaoartt iSojunnpo f3 0l loelay Bec a u
most of theoddhéat ewdmeé er, whent MeEoudh dapegedsayaenrd are | o
when | ocal resi demt imalcicwyesdw dwlilrchithygpi cal ly expect th
freewansac(t ,ChSurach on 56, eahidbVFEFN@Ecaloudant ri bution to
residential sites, suciliHiadsk ewha)t uvdabsveveRedrl 9BIC Tor d mtoon
both mobile source emissions and wood burning emissi
both sources are significant contributors, the rang:¢
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3. Resul ts

TablﬁEstimated l ocal and fdge/lg¥poamatl BErcemcehocakti amd

regional site.
o o[ Uol s v
| mpact 0. ( 0.63 ( 55% 45 %
Sump 50 0.72 ( 0.47 ( 61% 39 %
Station ! 0.54 ( 0.41 ( 57 % 43 %
CRC 0.39 ( 0.29 ( 57 % 43 %
VFEW 0.36 ( 0.28 ( 56 % 44 %
Fl orin 0.27 ( 0.21 ( 56 % 44 %

34 Phaslei e Seri es BC Anal yses

We examined -afweekal andageasonal tFepgpd@cofoEBQuate eact
1pThe seasonal statisticlsabcdmvieeaf buyn®@Ci peAdiprpendi x he
winteahdmes highest son Thatser danyddncimglstvarwofodr esi dent i
burning plus mobil ¢ h®ommee, etiCscoowmaoentdati ons are hi
and miwldiagthy pisc al of urban environments win ht 8rCmd r om
of patgdgreirmg,was mor e sainm laaurt utnon swamsmemor e si mi |l ar to
for each sibhel ow. provided

CRQG:n wiBMppeakbver naiingdhetcr étac ea miandi 8 MOpON.Th e ghh e st
concentoa@aduromede kboenndsn spri ng aonndc esnutnnacteidomBsC ese sairnt g
aroun@amy pedak: BIn.( spri ngPOGOAGN.(6s umnend dedtre as e

mi ni mum arOpdu.ndAWwbt umn concentr at ihoingsh eorwitmhieaenk einmhes wer e

concent aththo wqbs ,t he diurnal patterns were very simila
ex hi ktihteedchi ghest sddhrercentnaolame i nfl uencewbodm resid:
burning in autumn as well as winter.

| mpact Chumaah umn BGdakiendt edruri ng t hlen owiemmémght hours
concentrations werailtdhhwadtt on hMdondlaws exhibiting si
autumn, Sundaywerbhchd WMagpHdayhe highedgthecdmoversttrati ons;
concensr aerenroec olruckceEdagsent rati on®dinn tshper iwmbgt hpi esagk

mi nor peak in the evening.

Statiom a6t umn B&dneiemtserpemwed ni gretvel s were higher
we e kemnadmp awiede ek days. | n sprhegdandtdeaemimpiptosdt e patt
weekday conwerhd rgdateirondhan t hose lonn tthhee swenenkeern,d Monday
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3. Resul ts

exhi lihteed oaovesé¢ n 5 r anthiiolbne i n t hexbhphihtegd oSwersday s
concent.rations

Sump Voelr:y | iidrbee ad hthhneeemin&i mi | ar t owionttheerr Baghidt efsa,l |
concentatatswmpr®0 hi gheslh ®spBEmMgghtentrati ons were hi
mornwhgh a | ower .overnight peak

VFWIhewa&kess dat atawdidi mtbd et ecaudnfdend very similar di
profil es, peaking overnight : #8®dpOme atlbivegea, mi ni mu mt
Sundeaybi bBihteechicogmeetmht r aut omByr s @ aiysdaanyd Mosn deaxyhi bi t ed
t htei g hceosntc ent.Wabhi ensconcentrations weartewandiagdhersdayyn F
and peakeade eveniOpn.lar cpmdes oy mBCd peaked in the morni
was higher thawmed&kledhayss

FI oWi nt erwedmedta avail aBl mi bar Ft o rno tahuetru nsni,t eBsGC concent
peaked overnight, reachaifrtgeran ominnicnbume et gtlahedes omsd occu
t heut uommhur sdays and Fridays. | n csopnrcienngt raantdi osnusmnweerr, e
obserimed he anmd np eaa koeudn @D:7ad. The dhomhersttrmtbh oinls
spring anac cwmméedd noens.8bapr i n ékbki biBgh@mrsdentirmtti lmen s

wi ntf@ed | owaeud ubnspr i.ng
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3. Resul ts

Pol ar plots and pollution ros$ég dffielre BWi rad ed astha wins d b r
si twesfe om the Sacr@maeoeotabtpons. were highest when w
which occurred most ofweerad sa weéestdent  wakbnwaimdr bur ni r
mobile source emissi dmpacdi,iCéitraddiaon f56e,e waFyV§) (had hi
concentrations whendiwiendtsi twee efvdioloamiviefimom t hat
direction were relwdtnidselwerienffrequerhte di rection of t
Chur ch oocncluyr r2edl o ft hddhree cttiinoen (of t he tfhrvee envda ydiirse cw é sotn,
bet weeBOR4d8egrees) and at Sttehtti oecbboh58f of hehér ek me
with wind diredthioom elgpa te weheord | B0 rhp ghG®kr conwemér ati ons
notwllen wienfdssom theHewster , osowidewisndéan 5% bastt he t
is the direction of a mul til afhee niomffrreeceuwmeanyt roocacdu rfroen
winds from mhiteesdindantdi bngher odoaBCebot ht $ eistsh occur
most wind.diThadctihadmesaimpre di spersed source of BC, t

areas not adjadeaentutmmaa yf,redway. i s a tofemBiCecamf hi ghe
wi nadmrsi gifmatme t he directionodevasmuedr bvynrifdreegauweayt at t h
|l ocatiamddenti al ekxhmlmbistoomge| ati 8€ benweamdati on

wind direction.
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3 Resul ts
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3 Resul ts
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3. Resul ts

Four factors wer ef drdeBMa frioeadd wnaiyt/hv ePhMFc | e emi ssi ons f
of 2PM a raeegriobsmcelt or (36%), a soil/dust factor (16%),

profil es arie 2sQheotwne icnont rezi@tutd aoanh tloodPat | ona bhise summar
and descripti canp poefaeadsad avh sfhaowtladr be noted that the fac
species input into the model . Th,erssuah ead irkeediyd eardtdii &
burnhogever, without | evoglucosan or other key wood

fol dedt hetr o.f actor s

The roadway/ vehicle factozi,bha s iaamchoi pgpieirgoaop,euntdii on of

copmare typical i ndi,c atsorsbhom@fazh red kBad wies{ r2iOn2d3i)c at i ve o
combustion, most I|ikely from mobile sfounomewqgodut t he
burni ngraiafti cult to separate without having specifi
l evogl uhhesamadwdy/cueohi ovlass t he | argmads comtawv éoruad et

across alwaksiigheess,t aantd St at iHh g hsvGy WP amdi shundad ane
roads.

The regional aerosol factor had the majority of the
|l i kely organic carbon assot diatPdd dnavsist Hho wiehvimesc ef aocrtgoarn itce
carbon was not measured it is wuncl ear -talkayc tv ayr ihaotwi om
in contrmhsestiwversdthda ghest in April with.aiEvemas®,trndn
relatively consi st emnhfeaacctroors st samelw mneooniignss ( s e e

The soil /dust factor haad utnienatimci iuaenlsd id d mpaonerntts of
cont pibbvietig/hon average ,andVEWoONtOWRECs easétesar or adj ac
to opemrfipdladsgr bhndand that may be infl @Tensi hgctbe
was | owest during the winter months and r &l gtuireel v

23 .

Lastly, the marine f asotdoaunnthhaldo,rhiitrydp i armad u ntfshe@fm gs al t
transported from the Pacdief imarOmesf aict@hveede ywa svh en
consistent air mass transport from the PaAsi fic Oceart
showriigie2he marine factor was stronger in the sprin
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3. Resul ts

Roadway/vehicle factor

Factor Profile - Run 75 - Factor 2 W % of Species
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3. Resul ts

Soil / dust factor
Factor Profile - Run 49 - Factor 3 B % of Spacies
[ Conc. of Species
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3 Resul ts

Tabl#Average factor x@®mnteddrti ons to PM

FacContributfHon (Og

Site
Road/ V| Regiofsoil/cl Mmarin
4.8 3.4 0.9 0.3

Station 5

CRC 4. 3 3.4 1. 4 0. 2
Sump 50 3.7 1.3 0. 4 0.1
| mpact Ch 2.2 1.0 0. 4 0.1
VFW 1.6 2.1 1. 8 0. 3
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3. Resul ts

ConducPtMFnggnal ysi s

on the VOCodhdstyax wsgse cd heasl Iweerr ggi mag osv
Practical

QuaPnQuind ¢ i oma m i 4n5 % . ¢efe ttdeee ,t iM% (above PQL;
chl orome@thhhbhev e;dPReteh M IO Wb ov e;etPQyLI ad ecwhove; PQL
met hathdWbove,aP@Qle-butyl ,d16&dmole) TPhBLame ans
dat a wesrbed| ow dettheicst iaomal ysi s

that most of
t ogetFloaurr.

can best be

used to und
factors were identified: evaporative/ mobil
met haammd o | v;e nstese @ Heotrhfeact or .Tphreo feeviaepsor aftda vtedrmobi | e

cont ad meealiyepsi ¢ dhle sef t ypes:befmzemies sih@®k taamdke , ment hanol
Chl or i

nated species, including ;chtlhoawsened jhdamilee s farmeme d
sol vent wuse rdétrhagrolantoremedsiitohesoivnemabobh and
natur alfiswah cess degr adat i oinasofwedrlg aansi ca nmhahtreorpioagle ni c
solvent use. However, since a
met hyl et hyl tkhatnonde f atche@®rme s
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and

f i nabdutfyalc ttaimadovacsl a cor

mo st ;tlhiekseel y antaterf rsgm cg
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3. Resul ts
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3. Resul ts

mobile sources are t he wmakr etvatt dn othiddtCald varnndi n g

emi ssions continue to bdriamr {(Muogkdketr g rete ¥edoumgdaer ,ionf2)0BR@.
PM.emi ssi onwi dimkkinelst concentrations in Sacramento du
agreement on’=@ed@kbe¢wdsiemnoagurs more often, and mode
on week’d@Qyd486BC concentrations are highest in winter
the average concentration at a given |l ocation is inf
Thestroogr ef at i bainnzdeincea tf eosr tbheantzene, the EI is a very

spati al pattern of ambiseintte cebxhheiebhibtrsges o nsd dviiechei GRC Db ¢
ambient average anfdoremh eapddonael st ihrast ¢ he - owdst amou

emi ssions; itroadg edrmi ¢ diadn safrden dtelhies t h@a&tkidé mr benzer
could be further refined by i mprovinlgowmbirfeosaidon estir
emi ssThens.orrelation for BC i szeapdt matarndaywt wsst isam ong
because wbeber agmigsso®@ si mutt uéndadi ti onally, benzene s
wel | undershteag ddi dagddy we |l | Ecla pHtowid &dorui,rnc eesh,e such as wo
burnang more chall emngticheegy twa rpyr eldasced on external fac
temperature, wood type, wood mdiugthnimeg, .and type of I

These results can be used to further refine the EI

T Determining methods to i mpfrovaa emisssiioom se s tSiummaht ee
appear to be the main-bdeinfzf-¢esEeb ncempart fenamibhiests
particularly true for CRC, which wixthih bamkeidente I
concentrations.

9 Ass
we a
ob

ssing whet her DPMeewayp s sroenpereessesnatnaeiei vtieher e i s
correlation between ambient BC and emission
ved at multiple sites when winds were comin

T Co
w h
S0
ne
de
us
pr
pe
re
w h

ucting similar air monitoring focused on sta
her stationary source emissions are as well

rce emissions. This could includei crsoniint ori ng
ghborhoods near or adjacent to significant st
ai ttendpromnd surveys of stationanyhiesbormasi ohat
d to develop the EI coul d bee srpeefciinactde, d ee ngi.s,s ibc
file of emissions is exactly applicable to ea
mitted emi ssions a given permitted source act
olution data are | ikedry qeagntiirfeyd,t s® drmauntmoa
n a neighborhood or specific receptor is down

n
- o o X O
-~

c @ S

® w - 0o ® — —

T Assessing whether area sources are wel/l charact e
and-towmgr ound surveys. For example, many small sou
in a small area and not <classifi eldeysarsd anotonlaary
enough to be persmiutrtceddsa lskeuatt i ®m n@&a g ¥ B €@ greptoe tnanyt b e
source of pollution in amgddaslneuneeghmayhbedcapTh
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rce categor-y,r mwutaivteynpailgcea | el nyi sdsei foanu Iptr,c
developing an inventory that may not
a sources.

wintertime residential wood smoke po

i fferences across neéagmbemthroatdisons Wa
ghest and when residential wood smok
ke could be used to determine where

are highest. To thenwdsempr ohe bhsi EI o

re detailed area source residenti al
n select communities regarding the t
to help refine the EI

gained from the EI is extremely usef
, ancdduiwbepopecarrtmoontdershgnd ambient

monitorinfgoi surde matnekeghit ugehakntrati ons ¢
sources Vvia dathi gghualiBildtaysa dmual whtes amnrlee

whi c

h sources are most hiempmbi @amt fTomcangi

communornies winl ICabe fable to | everage and util]
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cle fleet -l whel eMOVEBtmedelstias essédhe
a given hboaatiaaddi as oEMFA€Chies KcSomtE€asl i
dded EI dat a, rat hemtthkan ctomenucd é tt & iels e
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3. Resul ts

y= 152.6x + 0.745 Impact dh
— — 2
g 0.864 R’ 0.77 Sumps0 ¢
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3 : Statign 56
2 0.80 e
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Figae€ompari son of average ambient concentrations o
benzene (bbBtiatoan) ( WPMhon top and middle, benzene on
(kg/ day; top, bottom) or CalBroratio8creen (tons/year
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3 Resul ts

38 Phase 3 Bl ack Carbon Data Su

BC data were collected with an MA350 | ocated at Peac
werceol | ected between July 1,-mi228at anwerJal gv edr ad® 4t. «
using a 75% completeness threshol d. For thvd tphol ar pl
met eor ol ogical data from the Sacramento T street r ec

BC measurements from Peace Lutheran showedTaml ehour |\
18ists the data in the context of the Phase 2 BC me

measurements fell within th€&loangePbhsehe 48dgdm( Saer
despi tdryeedi fference in the measurement periods.
Tabl8C measurements from Phase Peace L
---
Phase Site Mean (stdev) N (hours)

2 0.7 (0.93) 6,245 1.3 (1.24)

2 Florin 0.5 (0.78) 3,518 1.5 (1.53) 472

2 Impact Church 1.4 (1.59) 2,187 1.3 (1.30) 472

2 Station 56 1.0 (1.52) 6,454 1.4 (1.18) 472

2 Sump 50 1.2 (1.30) 3,928 1.3 (1.36) 472

2 VFW 0.6 (0.94) 3,575 1.4 (1.38) 472

3 Peace Lutheran 1.2 (1.96) 2,727 NA NA

39 Phase 3 Metals Data Summary

Speci atddtwkMceo | | @t @adbday schedul e at FerbheBaeem Mid
Jul,208%8nd Jw20y23812&i | ar |l yt han £lhyasies 2ffocused on toxic s
associated heaArtshe miemcahmAarrkisckel did not reach [ evel
limit (MDL) in any of the 64 samples. Lead was above
above MDL 7. 8%abf®itthkesestawmerage concentration measur e
Phase 3 and the range of average conRhkawdea az.i oThh enetash

also includes the California average concentration.
were all below the | owest concentration measured in
the California stnacteentarnantuiaonsa.ver age coO

5:2



3 Resul ts

Tabl® Phase 2 average metals concentration range, P
California annual state averages.
_ . *Californ
Speci e Mean, *Qgitmdev) Al e
Phase 2 Phase 3
Arsenic 0. 080050006 0.0g@3 0005 0.0011
Lead 0. 08019029 0.0gDO00O0015 4. 49
Ni ckel 0. 080040006 0.0g@1 0012 0.004*¢
Manganese 0. 080190039 0.0gn20002 0.0224

* Annual tekatewidemar y/l www. arb.ca.gov/ adam/toxics/ statepages
** CA 2018 Annual Me an

3310 BTXir Moni toring Data Summar

Data consider eweticmltlheicst eadn ableytswiesen Jul yatl ,f oudx23, and

measurement sites in both South and North Sacrament c
T Fern Bacon Middl e Schrloor i(nout h Sacramento

T I mpact Church ( Sduotrhi nacr ament o

f Peace Lutheran (North Sacrament o)

T VFW (South -Fadoraménto

The | ocations of thegé@&iWvsites are shown in

5:3
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3 Resul ts

LS Arden-Arcade

La Riviera' .~
-

- 1
\

o

__:Rosemont

Vineyard

Fig2i7me LocaBTkeaas wfement sites.

3.101BTX Data Summary and Statistics

BTX data were collected at all four measurement site
(four times per day) and collocation periods, which
measurement carmphéege.dahe at ewpcwesitromhiolvedc a@lairbr s
(performed at 4:00 a.m., 10:00 a.m., 4:00 p.m., and
foll owing each calibration were removed from the dat
data at | mpact CdrurMihd dalned FehnolBalcad t he same i ssue
same mannemindthe d®&ta were averaged to hourly and da
requirement in both instances.

Fotrhpol ar pl ot source an-&lpsisa, (FeunhBSaonamMeddbe Sc
Church, VFW) site data were aligned with wind data f
Bacon Middle School site. To uwsnemetnhte wcalso speesrtf odrartead auv

5:4



3 Resul ts

wind data from the Sacramento T Street regulatory mc
to generate polar plots for Peace Lutheran.

3.1002Hour Iy BTX Dat a

Tab2@®ists the mean, standard deviation, median, I QR,
Tabl-2l iAshe mean and standard deviation along with th
site. Overall, the average hour | y0.b5ebn zpeprbe acnodn cweanst rsait
across BHhdvexd atxggd @ peac entrramtgieadn from 0. 24 ppb at Fern
School up to 0.84 ppb at I mpact Church. Average tol L

sites, rang0.n3j7 fpmwmbn Ot IBH exception was at VFW, where
two times. hi@heés8 ppbeg.

Tab2® Hourly BTX statistics.

Site Parameter (ho’:rs) I\/(Isgi;a)n IQR (ppb)
FernBacon MS Benzene 0.42 0.32 7,167 0.37 0.22
Impact Church Benzene 0.56 0.50 6,706 0.46 0.18
PeaceLutheran Benzene 0.46 0.50 8,465 0.34 0.22
VFW Benzene 0.55 0.37 5,941 0.47 0.24
FernBacon MS Toluene 0.31 0.45 5,967 0.21 0.30
Impact Church Toluene 0.30 0.33 5,583 0.27 0.24
PeaceLutheran Toluene 0.37 0.61 8,465 0.22 0.18
VFW Toluene 0.63 1.42 7,433 0.43 0.39
FernBacon MS 0-Xylene 0.24 0.22 5,967 0.21 0.31
Impact Church 0-Xylene 0.84 2.65 5,583 0.39 0.37
Peacelutheran 0-Xylene 0.40 0.63 7,050 0.28 0.20
VFW 0-Xylene 0.42 0.73 6,184 0.28 0.32

Variance in the benzene data across seasons and by v

with wvariance obser¥fxwddlnrfédra ntBoilgudetnee r abdo 810e
smmari ze the results.
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3 Resul ts

Tab2®Mourly and seasonal mean concentration of benze
average hourly concentration for weekday versus wee
xyl ene.

Site Mean] Seasonal % higher on wee
(stdevl mean (stdq(+ = weekdaxy vhd ekheerrd

j 0.60 Wi. Mts
Fern Bade . @ 10 % 36% 3%
School n=1,359 |

0.77 @Mutou

| 0 0 0
|l mpact CO0. 56 n=1.,616 I 11% 26 % 27 %

Peace 0. 66 QWi. e
0.46 -3 % -5 % -9 %
Lut her ¢ n=1, 261 t

1.02 Qwi.bt7
VFW 0.55 21 % 30% 6 %
n=336 ho

Benzene Yaasabality

Seasonal wvariability in benzene provides insights ir
seasons, i.e., winter and spring) and from mobil e s«
season(s) might be driving overall benzene signal s.
The seasons with the highest meaha lbleln zZFeeren cBoanccoenn tMi adt
School, Peace Lutheran, comdeWRWaalilonlsad ft thee ntzieghtee 9 tn
Church experienced the hi gheskercnonBaechaBhiceabobnand t he
Peace Lutheran, the winter season whRebrclhramy@dgrer i zed
Fern Bacon Middle School is |l ocated near Highway 99
Peace Lutheran is also a priFmdriulay yr peiakentsi dli keil tye .
combination of residential wood buromacgemms SisomNS MEAF
whi | in a commercial area, is also surrounded by r ¢
influenced Ibyburrensiindge natcitai vi ti es during colder months
when added to the vehicular emissions and | ow mi xi ng
concentrations noted at this site during the winter.

Atl mpact ,Cherawerage benzeneaklbnicendriaveonpi nmahiel §y I
concentrati onswWhiin eOcltnopbaecrt Church is in a business p
influenced by nearby residential burning activities,
el evated October concentration at this site.
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3. Resul ts

1.5 B

Fern MS

2 Impact Church
I Peace Lutheran
VFW

Benzene (ppb)

month

Fig2B8Mont hly benz&€he shadebditéegiyon is the 95% conf

An assessment of the weekday (Monday -$hmoagh &veéemdaysd

benzene concentrations provides insights into the st
deri ves-rforaadmvermi clFe gelntsesew® nshe benzene variability
Tab2®ists the percent difference between weekday anc
value indicates the weekday values were higher, and

were higher.

VFW saw t he | awegeeksetndwede kidfeeywasoeav Rdéigé mewere k@emd s
theTlkis fionsingt érstrcevd itihn "vaF W o mmewhcetad uacnkd e bi c | e
traifs i e€ex pedcetcerde atsce on weekends.

A smaller difference was observed at Fern Bacon Mi dc¢
Monday concentrations were similar to Saturday/ Sund:
weekdays werlel % vheirgghdr 1tOhan on weekends. This resul't
during the week (Fern Bacon fMiidd |l en Slcchoall )r maaadls c(olmm

Peace Lutheran exhibited the opposite trend: this si
benzéeneg.2echows t hati st hdirsi vternenbdy el evated Baseddayw tb
timeries, there are three Saturday dates throughout
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3. Resul ts

(exceed0 ntgi mes t-lmen meamcé@®tration). These dates are |
and June 15, 2024. On these dates one, two or all ¢t
spi ke is not clear from the datmatBNgramsuéebhaweweubdl:
cause to remove the data from the analysis. Additior
set, the trend at Peace Lutheran remains the same wi
weekend. | ms,otrlreemovwonrgd t he three identified dates do

concentration.

s 1088074 = -
8 0554+« /\ \’\\_ L Fern MS
% - / QK B Impact Church
L8l / T
N R \oj | B Peace Lutheran
) p .
m 045 ;// r VFW
= \
0.40 ] : i i i : i g
Mon Tue Wed Thu Fri Sat Sun
weekday

FigeaORenzeneiwdalk variability. The shaded region is

T hee ek dneye/k ecnodmp ar i s 0 mo |lduaetnae -fyabnednree al so Talc2ldedl i n
si ttelsyene-xyalnelneo f ol |l owed simil aradeee kldawyd were,k etnfde t r e

ma g
gre
rea
spe

Diu
ana
coe
eve
con

nitude of weekday/ weekend diffefdbepcdi YAerredcbywasafp
atest for tol ioenSEbaddidegme BlagdtenfRlorato | mpact Chur
son for tihkelhyadi &feoenitsphot ol yssiinsk sl ioffe tiinndeisv i adnu
cies

rnal analysis reveals the times of dagy stulkcdht dr i v
l ysi s alogmp aesmd&minde prof il etsi ma ®fachayiwhen Thenzer
ot r pteiaksn be tied to potential sources. For exam
ning are |ikely to be from mobile sources during
centration in thenewerideggegmd twobowr miimgdhtsour ce.
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3. Resul ts

FigB3iksehows the average benzene diurnal wvariance acro
Diurnal trends acros®Basioine Mi aildé e;s iSRéhdoaea (I wptrahtbredt m

VFWpur,plwi)t h higher concentrations in the evening an
mi dday: @padTKi s finding suggests that thésensinges ar e
emi ssions from nearby residences, which is also con:

concentrationdal2ne.t hTeh ewidnituerrn a(l progréeenpfaf ¢ mpecées Ch
morning peak and highwehi alf teugpeoant di tali dniu ov plait ¢ elr as ¢
sidemi nate. This trend is consistent with the i mmedi
| arge busi nessesaCoisnacloudiarsg sCasti om, ClIS@abndga Il sutbagt iamml.
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3 Resul ts

Time Variation - Benzene

0 6 12 18 23 0 6 12 18 23 0 6 12 18 23
1 | 1 1 1 1 1 1 1
Saturday Sunday

1 1 1 L 1
Tuesday Wednesday Thursday

Benzene (ppb)
P

05
| ! | 0 6 12 18 23 0 6 12 18 23 0 6 12 18 2 0 6 12 18 23
0 6 12 18 23 hour
hour
P FemnMS I Impact Church I Peace Lutheran o vRw
Fi g30Aver age ddienrzreanle profile by site across all days (left), and aver
region is the 95% confidence interval
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3. Resul ts

To assess the sites over | onger time intervals and f
and compared the daily average concentration at eac!l
overall assessment of the concentration at each sit e

The BTW¥Wedaatear aged (mean) to daily values. The box pl
site areFisthd@dwenOvenr all , the average daily b#®nbsé&ne con
ppb and was si miTalb2 Ja.crTohses aviedr asge exspheereatranged bDfFfo
0.24 ppb at Fern Bacon Middle School up to 0.84 at |
were similar across al-0. 34tppbanttheaegedpfirom @as82VF
concennt rwaatsi oal most two times higher (i.e., 0.61 pphb)

community
E3 Fern MS
‘ Impact Church
B8 Peace Lutheran

0.5 .l B3 VFW

0.0

Concentration

Benzene 0.Xylene Toluene
Species

Figadnd>aily averaged BTX dat a.

Benzelrhe average hour-Wwlyeatldlathtawd,ataan d tdaaiilsytTiachss Zzar e | i s
Box plots of the daily concentratibng@dbamdhavhen al l ¢
ressoftthe Wil eroaxnokn tseisgtn ebde tawiee di e@at & cheilhtfoer g wroen t a |
bars connect t hceo mipwaor esdi)t.e sT hbeeicnogr r esponding f-i gures
Xyl ene ar ee sAppemidgnx6ié&hi 4 u-7,6 a Bl-£4TaAb|-B.FAr versions of
box pl otvaalsuies kb ep ApipeunRie kAokighhd-L é€Compr i ng the benzene

data when all sites had data reveals that most of ¢t
one another; the sole exception was I mpact Church ar
|l ocation simgpa&ctVF®hwawmah lare both 0.05 miles from the
Mi ddl e School and Peace Lutheran are in more resider
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3 Resul ts

statistics.

When al l sites
Daily Mean (
38 (0.

benzene

4D.1¢ 289 0. 186
$9.37 264 0.54 (0.¢ 186
46.37 345 0.35 (0.1 186
$8.2C 237 0.49 (0.1 186

Fern MS Impact Church Peace Lutheran VFW
Community

FigearkBaily averaged concentration of breamnzkene. The r

test are shown by horizontal | i nans acsotnenreicstki ng t he t

indiaasiegnificant difwetdnoethet ®&em.ctomdé i liehee | nt e
Pol ar Pl ot Analysi s
Pol ar plots combine concentration data with wind dat
to understand direction and strength ofxysloeurec efsor Pol
each site &re@d@s&hnoBwng Gigne At Fern Bacon Middle School
three species have a | ocal i z-ledwismesdprecead( <)o ndri & s eomts U <
possibly related to vehicle idling and/or traffic it
strongerqgfucing higher con&«egndtemeat,i amsl) pasaeradkienrg f( 0
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3. Resul ts

| ower concentrations) source of benzene in the sout'l
(Highway 99 is also to the eastleathsde quwernthewisnd o ff rt din
di recgtiwhrixch inhibitsa comnc)Adisilionpyactto Chruaveh, the stro
benzenexwphdne are from the west,xyhenei aécsbi basofh MWk
source to the soutlhoewa swi nudn dsepre endesd,i uppo s si bl'y due to t

roadshr eAd I spgeci es have a very localized source prese
is likely due to vehicle idling or traffic in near b\
Sambs Club, etc.). The pol awetpeloortosl ofgoirc aHe adcaet alL uftrhoenr e
Sacramento T street regulatory monitoring station.
Lutheran are k@celsedThwi bdazene/toluene source is
the east, whechibs bheNdrthgate Bl vd. (0.33 miles),
railroad tracksxylODet®t® smolresce¢ .i Shel ioghtly to the west
sout hwest. To the west is San Juanp®olhdspaond arsildec
to the west and southwest. The sources at VFW are ml

bot h-anodw twiigpddpeed conditions. The main potential sou
t he west and sout hwestoutdn,s amapydroad kttwnt Bl vd. to th
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3 Resul ts

Site Benzene Polar Pl ot Toluene Pol ar Pl ot oxyl ene Pol ar Pl ot

Fern MS: Benzene Fern MS: Toluene

Fern B
Mi ddI e
School
| |
025 03 035 04 045 05 055 06 0.1 0.2 0.3 04 0.5 06 07
mean (ppb) mean (ppb)
| mpact
Church

FigdBe Pol ar plots of -bheheere@eebytsiuene, and o
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