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Detailed DRI information:

Three real-time, field-portable, direct-reading instruments (DRIs) were used to characterize process emissions by determining the number or mass concentration and approximate size ranges of airborne particles. The first instrument used was a TSI model 3007 (TSI, Inc, Shoreview, MN) handheld condensation particle counter (CPC).  The CPC operates by drawing air through a size-selective inlet, passing it through a heated saturator filled with isopropyl alcohol, and then cooling the air stream via a condenser chamber. In the condenser, the alcohol vapor condenses on the particles that serve as condensations nuclei and adsorb vapor until each particle is approximately 10µm in diameter. These larger particles then pass through an optical detector where they are counted. This process allows the CPC unit to count particles in the size range of 10nm-1,000nm. The data output is expressed as total number of particles per cubic centimeter (cc) of sampled air with an upper dynamic range limit of approximately 100,000 particles per cc of air (p/cc).
	The second instrument, an optical particle counter (OPC; Model HHPC-6, ART Instruments, Grants Pass, Oregon), was used to determine the number concentration of particles and the size distribution at six specific size cutpoints: 300nm; 500nm; 1,000nm; 3,000nm; 5,000nm, and 10,000nm. The OPC is based on optical counting principles using laser light scattering. A light source illuminates a sample volume of aerosol and a photodetector measures the amount of light refracted by individual particles. The OPC was designed for classifying cleanrooms in accordance with specific cleanroom standards, which require counting efficiency for the 300nm bin to be at least 50%. Other potential real-world interferences include background particle interference, particle shape or refractive index (OPCs are calibrated with ideal particles having a refractive index between 1.5 and 1.6), and contamination from elements, such as aluminum.(26) 
	The DustTrak DRX™ Aerosol Monitor (Model 8533; TSI, Inc., Shoreview, MN) was used to simultaneously measure mass and size fraction of airborne particulate using laser light scattering. The sampled air passes through a chamber illuminated by a laser light. Light scattered by particles is measured at 90º using a solid-state silicon photodetector. The intensity of the scattered light is a function of the particle mass concentration, the size distribution of the aerosol, and the composition of the aerosol drawn. This instrument was used to estimate the aerosol mass concentration of particulate less than 15,000nm in aerodynamic diameter. It should be noted that aerosol photometers provide estimates based upon assumed density and particle size distributions. According to the manufacturer, this instrument will respond to particles in the size range of 100nm to approximately 15,000nm and aerosol mass concentrations ranging from 1 to 150,000µg/m3. However, detector sensitivity is lower for particles smaller than 250nm diameter and the instrument efficiency in measuring fiber-like aerosols is less than that obtained when sampling an aerosol composed of spherical particulate.

The impact of a DRI encountering an ENM particle released in a liquid phase aerosol versus a free solid airborne ENM particle is not known. Based on this, NFST investigators assumed all the DRIs would respond to a slurry aerosol as airborne particles. All areas evaluated with DRIs had very low particle counts. Peaks that occurred during the tasks evaluated were no more than one order of magnitude greater than the average background concentration. DRIs cannot specifically identify the ENM of interest, but instead count all particles within each instrument’s specific range. 


FIGURE 1S. TEM images of nanoparticles used in CMP slurries
a
b

a) Amorphous silica nanoparticles found in slurry. b) Alumina nanoparticles found in slurry. Scale bars = 100nm.



FIGURE 2S. Particle concentration in wastewater treatment during pre-filter change on acid and base system as indicated by condensation particle counter on April 19, 2011. 

FIGURE 3S. Particle concentration in wastewater treatment during filter bag change-out as indicated by condensation particle counter on April 20, 2011.











FIGURE 4S. Particle concentration in the subfab as indicated by condensation particle counter on April 20, 2011. 

Note peak in background concentration that occurred after completion of evaluated task. 










FIGURE 5S. Particle concentration in the subfab as indicated by condensation particle counter on April 21, 2011. 

Vertical black lines indicate when the cabinet was opened and closed during the slurry purging and replenishing task. 









FIGURE 6S. Respirable fraction of particulate in the subfab as indicated by DustTrak™ on April 21, 2011.


FIGURE 7S. Particle concentration in the cleanroom as indicated by condensation particle counter on April 20, 2011. 
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Particle Concentration (#/cm3)
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Particle Concentration (#/cm3)
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Particle Concentration (#/cm3)
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Particle Concentration (#/cm3)
PBZ	0.296157407407407	0.296168981481481	0.296180555555556	0.29619212962963	0.296203703703704	0.296215277777778	0.296226851851852	0.296238425925926	0.29625	0.296261574074074	0.296273148148148	0.296284722222222	0.296296296296296	0.29630787037037	0.296319444444444	0.296331018518518	0.296342592592593	0.296354166666667	0.296365740740741	0.296377314814815	0.296388888888889	0.296400462962963	0.296412037037037	0.296423611111111	0.296435185185185	0.296446759259259	0.296458333333333	0.296469907407407	0.296481481481482	0.296493055555556	0.29650462962963	0.296516203703704	0.296527777777778	0.296539351851852	0.296550925925926	0.2965625	0.296574074074074	0.296585648148148	0.296597222222222	0.296608796296296	0.29662037037037	0.296631944444444	0.296643518518518	0.296655092592593	0.296666666666667	0.296678240740741	0.296689814814815	0.296701388888889	0.296712962962963	0.296724537037037	0.296736111111111	0.296747685185185	0.296759259259259	0.296770833333333	0.296782407407407	0.296793981481481	0.296805555555556	0.29681712962963	0.296828703703704	0.296840277777778	0.296851851851852	0.296863425925926	0.296875	0.296886574074074	0.296898148148148	0.296909722222222	0.296921296296296	0.29693287037037	0.296944444444444	0.296956018518519	0.296967592592593	0.296979166666667	0.296990740740741	0.297002314814815	0.297013888888889	0.297025462962963	0.297037037037037	0.297048611111111	0.297060185185185	0.297071759259259	0.297083333333333	0.297094907407407	0.297106481481482	0.297118055555556	0.29712962962963	0.297141203703704	0.297152777777778	0.297164351851852	0.297175925925926	0.2971875	0.297199074074074	0.297210648148148	0.297222222222222	0.297233796296296	0.29724537037037	0.297256944444444	0.297268518518518	0.297280092592593	0.297291666666667	0.297303240740741	0.297314814814815	0.297326388888889	0.297337962962963	0.297349537037037	0.297361111111111	0.297372685185185	0.297384259259259	0.297395833333333	0.297407407407407	0.297418981481482	0.297430555555556	0.29744212962963	0.297453703703704	0.297465277777778	0.297476851851852	0.297488425925926	0.2975	0.297511574074074	0.297523148148148	0.297534722222222	0.297546296296296	0.29755787037037	0.297569444444444	0.297581018518518	0.297592592592593	0.297604166666667	0.297615740740741	0.297627314814815	0.297638888888889	0.297650462962963	0.297662037037037	0.297673611111111	0.297685185185185	0.297696759259259	0.297708333333333	0.297719907407407	0.297731481481481	0.297743055555555	0.29775462962963	0.297766203703704	0.297777777777778	0.297789351851852	0.297800925925926	0.2978125	0.297824074074074	0.297835648148148	0.297847222222222	0.297858796296296	0.29787037037037	0.297881944444445	0.297893518518518	0.297905092592593	0.297916666666667	0.297928240740741	0.297939814814815	0.297951388888889	0.297962962962963	0.297974537037037	0.297986111111111	0.297997685185185	0.298009259259259	0.298020833333333	0.298032407407407	0.298043981481481	0.298055555555556	0.29806712962963	0.298078703703704	0.298090277777778	0.298101851851852	0.298113425925926	0.298125	0.298136574074074	0.298148148148148	0.298159722222222	0.298171296296296	0.29818287037037	0.298194444444444	0.298206018518518	0.298217592592593	0.298229166666667	0.298240740740741	0.298252314814815	0.298263888888889	0.298275462962963	0.298287037037037	0.298298611111111	0.298310185185185	0.298321759259259	0.298333333333333	0.298344907407408	0.298356481481481	0.298368055555556	0.29837962962963	0.298391203703704	0.298402777777778	0.298414351851852	0.298425925925926	0.2984375	0.298449074074074	0.298460648148148	0.298472222222222	0.298483796296296	0.29849537037037	0.298506944444444	0.298518518518518	0.298530092592593	0.298541666666667	0.298553240740741	0.298564814814815	0.298576388888889	0.298587962962963	0.298599537037037	0.298611111111111	0.298622685185185	0.298634259259259	0.298645833333333	0.298657407407407	0.298668981481481	0.298680555555556	0.29869212962963	0.298703703703704	0.298715277777778	0.298726851851852	0.298738425925926	0.29875	0.298761574074074	0.298773148148148	0.298784722222222	0.298796296296296	0.29880787037037	0.298819444444444	0.298831018518518	0.298842592592593	0.298854166666667	0.298865740740741	0.298877314814815	0.298888888888889	0.298900462962963	0.298912037037037	0.298923611111111	0.298935185185185	0.298946759259259	0.298958333333333	0.298969907407407	0.298981481481481	0.298993055555556	0.29900462962963	0.299016203703704	0.299027777777778	0.299039351851852	0.299050925925926	0.2990625	0.299074074074074	0.299085648148148	0.299097222222222	0.299108796296296	0.29912037037037	0.299131944444444	0.299143518518518	0.299155092592593	0.299166666666667	0.299178240740741	0.299189814814815	0.299201388888889	0.299212962962963	0.299224537037037	0.299236111111111	0.299247685185185	0.299259259259259	0.299270833333333	0.299282407407407	0.299293981481481	0.299305555555556	0.29931712962963	0.299328703703704	0.299340277777778	0.299351851851852	0.299363425925926	0.299375	0.299386574074074	0.299398148148148	0.299409722222222	0.299421296296296	0.29943287037037	0.299444444444444	0.299456018518518	0.299467592592593	0.299479166666667	0.299490740740741	0.299502314814815	0.299513888888889	0.299525462962963	0.299537037037037	0.299548611111111	0.299560185185185	0.299571759259259	0.299583333333333	0.299594907407407	0.299606481481481	0.299618055555556	0.29962962962963	0.299641203703704	0.299652777777778	0.299664351851852	0.299675925925926	0.2996875	0.299699074074074	0.299710648148148	0.299722222222222	0.299733796296296	0.29974537037037	0.299756944444444	0.299768518518519	0.299780092592593	0.299791666666667	0.299803240740741	0.299814814814815	0.299826388888889	0.299837962962963	0.299849537037037	0.299861111111111	0.299872685185185	0.299884259259259	0.299895833333333	0.299907407407407	0.299918981481482	0.299930555555556	0.29994212962963	0.299953703703704	0.299965277777778	0.299976851851852	0.299988425925926	0.3	0.300011574074074	0.300023148148148	0.300034722222222	0.300046296296296	0.30005787037037	0.300069444444444	0.300081018518518	0.300092592592593	0.300104166666667	0.300115740740741	0.300127314814815	0.300138888888889	0.300150462962963	0.300162037037037	0.300173611111111	0.300185185185185	0.300196759259259	0.300208333333333	0.300219907407407	0.300231481481481	0.300243055555555	0.30025462962963	0.300266203703704	0.300277777777778	0.300289351851852	0.300300925925926	0.3003125	0.300324074074074	0.300335648148148	0.300347222222222	0.300358796296296	0.30037037037037	0.300381944444445	0.300393518518518	0.300405092592593	0.300416666666667	0.300428240740741	0.300439814814815	0.300451388888889	0.300462962962963	0.300474537037037	0.300486111111111	0.300497685185185	0.300509259259259	0.300520833333333	0.300532407407407	0.300543981481481	0.300555555555555	0.30056712962963	0.300578703703704	0.300590277777778	0.300601851851852	0.300613425925926	0.300625	0.300636574074074	0.300648148148148	0.300659722222222	0.300671296296296	0.30068287037037	0.300694444444444	0.300706018518518	0.300717592592593	0.300729166666667	0.300740740740741	0.300752314814815	0.300763888888889	0.300775462962963	0.300787037037037	0.300798611111111	0.300810185185185	0.300821759259259	0.300833333333333	0.300844907407407	0.300856481481481	0.300868055555556	0.30087962962963	0.300891203703704	0.300902777777778	0.300914351851852	0.300925925925926	0.3009375	0.300949074074074	0.300960648148148	0.300972222222222	0.300983796296296	0.30099537037037	0.301006944444444	0.301018518518518	0.301030092592593	0.301041666666667	0.301053240740741	0.301064814814815	0.301076388888889	0.301087962962963	0.301099537037037	0.301111111111111	0.301122685185185	0.301134259259259	0.301145833333333	0.301157407407407	0.301168981481481	0.301180555555556	0.30119212962963	0.301203703703704	0.301215277777778	0.301226851851852	0.301238425925926	0.30125	0.301261574074074	0.301273148148148	0.301284722222222	0.301296296296296	0.30130787037037	0.301319444444444	0.301331018518518	0.301342592592593	0.301354166666667	0.301365740740741	0.301377314814815	0.301388888888889	0.301400462962963	0.301412037037037	0.301423611111111	0.301435185185185	0.301446759259259	0.301458333333333	0.301469907407407	0.301481481481482	0.301493055555556	0.30150462962963	0.301516203703704	0.301527777777778	0.301539351851852	0.301550925925926	0.3015625	0.301574074074074	0.301585648148148	0.301597222222222	0.301608796296296	0.30162037037037	0.301631944444444	0.301643518518518	0.301655092592593	0.301666666666667	0.301678240740741	0.301689814814815	0.301701388888889	0.301712962962963	0.301724537037037	0.301736111111111	0.301747685185185	0.301759259259259	0.301770833333333	0.301782407407407	0.301793981481481	0.301805555555556	0.30181712962963	0.301828703703704	0.301840277777778	0.301851851851852	0.301863425925926	0.301875	0.301886574074074	0.301898148148148	0.301909722222222	0.301921296296296	0.30193287037037	0.301944444444444	0.301956018518519	0.301967592592593	0.301979166666667	0.301990740740741	0.302002314814815	0.302013888888889	0.302025462962963	0.302037037037037	0.302048611111111	0.302060185185185	0.302071759259259	0.302083333333333	0.302094907407407	0.302106481481482	0.302118055555556	0.30212962962963	0.302141203703704	0.302152777777778	0.302164351851852	0.302175925925926	0.3021875	0.302199074074074	0.302210648148148	0.302222222222222	0.302233796296296	0.30224537037037	0.302256944444444	0.302268518518518	0.302280092592593	0.302291666666667	0.302303240740741	0.302314814814815	0.302326388888889	0.302337962962963	0.302349537037037	0.302361111111111	0.302372685185185	0.302384259259259	0.302395833333333	0.302407407407407	0.302418981481482	0.302430555555556	0.30244212962963	0.302453703703704	0.302465277777778	0.302476851851852	0.302488425925926	0.3025	0.302511574074074	0.302523148148148	0.302534722222222	0.302546296296296	0.30255787037037	0.302569444444444	0.302581018518518	0.302592592592593	0.302604166666667	0.302615740740741	0.302627314814815	0.302638888888889	0.302650462962963	0.302662037037037	0.302673611111111	0.302685185185185	0.302696759259259	0.302708333333333	0.302719907407407	0.302731481481481	0.302743055555555	0.30275462962963	0.302766203703704	0.302777777777778	0.302789351851852	0.302800925925926	0.3028125	0.302824074074074	0.302835648148148	0.302847222222222	0.302858796296296	0.30287037037037	0.302881944444445	0.302893518518518	0.302905092592593	0.302916666666667	0.302928240740741	0.302939814814815	0.302951388888889	0.302962962962963	0.302974537037037	0.302986111111111	0.302997685185185	0.303009259259259	0.303020833333333	0.303032407407407	0.303043981481481	0.303055555555556	0.30306712962963	0.303078703703704	0.303090277777778	0.303101851851852	0.303113425925926	0.303125	0.303136574074074	0.303148148148148	0.303159722222222	0.303171296296296	0.30318287037037	0.303194444444444	0.303206018518518	0.303217592592593	0.303229166666667	0.303240740740741	0.303252314814815	0.303263888888889	0.303275462962963	0.303287037037037	0.303298611111111	0.303310185185185	0.303321759259259	0.303333333333333	0.303344907407408	0.303356481481481	0.303368055555556	0.30337962962963	0.303391203703704	0.303402777777778	0.303414351851852	0.303425925925926	0.3034375	0.303449074074074	0.303460648148148	0.303472222222222	0.303483796296296	0.30349537037037	0.303506944444444	0.303518518518518	0.303530092592593	0.303541666666667	0.303553240740741	0.303564814814815	0.303576388888889	0.303587962962963	0.303599537037037	0.303611111111111	0.303622685185185	0.303634259259259	0.303645833333333	0.303657407407407	0.303668981481481	0.303680555555556	0.30369212962963	0.303703703703704	0.303715277777778	0.303726851851852	0.303738425925926	0.30375	0.303761574074074	0.303773148148148	0.303784722222222	0.303796296296296	0.30380787037037	0.303819444444444	0.303831018518518	0.303842592592593	0.303854166666667	0.303865740740741	0.303877314814815	0.303888888888889	0.303900462962963	0.303912037037037	0.303923611111111	0.303935185185185	0.303946759259259	0.303958333333333	0.303969907407407	0.303981481481481	0.303993055555556	0.30400462962963	0.304016203703704	0.304027777777778	0.304039351851852	0.304050925925926	0.3040625	0.304074074074074	0.304085648148148	0.304097222222222	0.304108796296296	0.30412037037037	0.304131944444444	0.304143518518518	0.304155092592593	0.304166666666667	0.304178240740741	0.304189814814815	0.304201388888889	0.304212962962963	0.304224537037037	0.304236111111111	0.304247685185185	0.304259259259259	0.304270833333333	0.304282407407407	0.304293981481481	0.304305555555556	0.30431712962963	0.304328703703704	0.304340277777778	0.304351851851852	0.304363425925926	0.304375	0.304386574074074	0.304398148148148	0.304409722222222	0.304421296296296	0.30443287037037	0.304444444444444	0.304456018518518	0.304467592592593	0.304479166666667	0.304490740740741	0.304502314814815	0.304513888888889	0.304525462962963	0.304537037037037	0.304548611111111	0.304560185185185	0.304571759259259	0.304583333333333	0.304594907407407	0.304606481481481	0.304618055555556	0.30462962962963	0.304641203703704	0.304652777777778	0.304664351851852	0.304675925925926	0.3046875	0.304699074074074	0.304710648148148	0.304722222222222	0.304733796296296	0.30474537037037	0.304756944444444	0.304768518518519	0.304780092592593	0.304791666666667	0.304803240740741	0.304814814814815	0.304826388888889	0.304837962962963	0.304849537037037	0.304861111111111	0.304872685185185	0.304884259259259	0.304895833333333	0.304907407407407	0.304918981481482	0.304930555555556	0.30494212962963	0.304953703703704	0.304965277777778	0.304976851851852	0.304988425925926	0.305	0.305011574074074	0.305023148148148	0.305034722222222	0.305046296296296	0.30505787037037	0.305069444444444	0.305081018518518	0.305092592592593	0.305104166666667	0.305115740740741	0.305127314814815	0.305138888888889	0.305150462962963	0.305162037037037	0.305173611111111	0.305185185185185	0.305196759259259	0.305208333333333	0.305219907407407	0.305231481481481	0.305243055555556	0.30525462962963	0.305266203703704	0.305277777777778	0.305289351851852	0.305300925925926	0.3053125	0.305324074074074	0.305335648148148	0.305347222222222	0.305358796296296	0.30537037037037	0.305381944444445	0.305393518518518	0.305405092592593	0.305416666666667	0.305428240740741	0.305439814814815	0.305451388888889	0.305462962962963	0.305474537037037	0.305486111111111	0.305497685185185	0.305509259259259	0.305520833333333	0.305532407407407	0.305543981481481	0.305555555555555	0.30556712962963	0.305578703703704	0.305590277777778	0.305601851851852	0.305613425925926	0.305625	0.305636574074074	0.305648148148148	0.305659722222222	0.305671296296296	0.30568287037037	0.305694444444444	0.305706018518518	0.305717592592593	0.305729166666667	0.305740740740741	0.305752314814815	0.305763888888889	0.305775462962963	0.305787037037037	0.305798611111111	0.305810185185185	0.305821759259259	0.305833333333333	0.305844907407407	0.305856481481481	0.305868055555556	0.30587962962963	0.305891203703704	0.305902777777778	0.305914351851852	0.305925925925926	0.3059375	0.305949074074074	0.305960648148148	0.305972222222222	0.305983796296296	0.30599537037037	0.306006944444444	0.306018518518518	0.306030092592593	0.306041666666667	0.306053240740741	0.306064814814815	0.306076388888889	0.306087962962963	0.306099537037037	0.306111111111111	0.306122685185185	0.306134259259259	0.306145833333333	0.306157407407407	0.306168981481481	0.306180555555556	0.30619212962963	0.306203703703704	0.306215277777778	0.306226851851852	0.306238425925926	0.30625	0.306261574074074	0.306273148148148	0.306284722222222	0.306296296296296	0.30630787037037	0.306319444444444	0.306331018518518	0.306342592592593	0.306354166666667	0.306365740740741	0.306377314814815	0.306388888888889	0.306400462962963	0.306412037037037	0.306423611111111	0.306435185185185	0.306446759259259	0.306458333333333	0.306469907407407	0.306481481481481	0.306493055555556	0.30650462962963	0.306516203703704	0.306527777777778	0.306539351851852	0.306550925925926	0.3065625	0.306574074074074	0.306585648148148	0.306597222222222	0.306608796296296	0.30662037037037	0.306631944444444	0.306643518518518	0.306655092592593	0.306666666666667	0.306678240740741	0.306689814814815	0.306701388888889	0.306712962962963	0.306724537037037	0.306736111111111	0.306747685185185	0.306759259259259	0.306770833333333	0.306782407407407	0.306793981481481	0.306805555555556	0.30681712962963	0.306828703703704	0.306840277777778	0.306851851851852	0.306863425925926	0.306875	0.306886574074074	0.306898148148148	0.306909722222222	0.306921296296296	0.30693287037037	0.306944444444444	0.306956018518518	0.306967592592593	0.306979166666667	0.306990740740741	0.307002314814815	0.307013888888889	0.307025462962963	0.307037037037037	0.307048611111111	0.307060185185185	0.307071759259259	0.307083333333333	0.307094907407407	0.307106481481482	0.307118055555556	0.30712962962963	0.307141203703704	0.307152777777778	0.307164351851852	0.307175925925926	0.3071875	0.307199074074074	0.307210648148148	0.307222222222222	0.307233796296296	0.30724537037037	0.307256944444444	0.307268518518518	0.307280092592593	0.307291666666667	0.307303240740741	0.307314814814815	0.307326388888889	0.307337962962963	0.307349537037037	0.307361111111111	0.307372685185185	0.307384259259259	0.307395833333333	0.307407407407407	0.307418981481482	0.307430555555556	0.30744212962963	0.307453703703704	0.307465277777778	0.307476851851852	0.307488425925926	0.3075	0.307511574074074	0.307523148148148	0.307534722222222	0.307546296296296	0.30755787037037	0.307569444444444	0.307581018518518	0.307592592592593	0.307604166666667	0.307615740740741	0.307627314814815	0.307638888888889	0.307650462962963	0.307662037037037	0.307673611111111	0.307685185185185	0.307696759259259	0.307708333333333	0.307719907407407	0.307731481481481	0.307743055555555	0.30775462962963	0.307766203703704	0.307777777777778	0.307789351851852	0.307800925925926	0.3078125	0.307824074074074	0.307835648148148	0.307847222222222	0.307858796296296	0.30787037037037	0.307881944444445	0.307893518518518	0.307905092592593	0.307916666666667	0.307928240740741	0.307939814814815	0.307951388888889	0.307962962962963	0.307974537037037	0.307986111111111	0.307997685185185	0.308009259259259	0.308020833333333	0.308032407407407	0.308043981481481	0.308055555555556	0.30806712962963	0.308078703703704	0.308090277777778	0.308101851851852	0.308113425925926	0.308125	0.308136574074074	0.308148148148148	0.308159722222222	0.308171296296296	0.30818287037037	0.308194444444444	0.308206018518518	0.308217592592593	0.308229166666667	0.308240740740741	0.308252314814815	0.308263888888889	0.308275462962963	0.308287037037037	0.308298611111111	0.308310185185185	0.308321759259259	0.308333333333333	0.308344907407408	0.308356481481481	0.308368055555556	0.30837962962963	0.308391203703704	0.308402777777778	0.308414351851852	0.308425925925926	0.3084375	0.308449074074074	0.308460648148148	0.308472222222222	0.308483796296296	0.30849537037037	0.308506944444444	0.308518518518519	0.308530092592593	0.308541666666667	0.308553240740741	0.308564814814815	0.308576388888889	0.308587962962963	0.308599537037037	0.308611111111111	0.308622685185185	0.308634259259259	0.308645833333333	0.308657407407407	0.308668981481481	0.308680555555556	0.30869212962963	0.308703703703704	0.308715277777778	0.308726851851852	0.308738425925926	0.30875	0.308761574074074	0.308773148148148	0.308784722222222	0.308796296296296	0.30880787037037	0.308819444444444	0.308831018518518	0.308842592592593	0.308854166666667	0.308865740740741	0.308877314814815	0.308888888888889	0.308900462962963	0.308912037037037	0.308923611111111	0.308935185185185	0.308946759259259	0.308958333333333	0.308969907407407	0.308981481481481	0.308993055555556	0.30900462962963	0.309016203703704	0.309027777777778	0.309039351851852	0.309050925925926	0.3090625	0.309074074074074	0.309085648148148	0.309097222222222	0.309108796296296	0.30912037037037	0.309131944444444	0.309143518518518	0.309155092592593	0.309166666666667	0.309178240740741	0.309189814814815	0.309201388888889	0.309212962962963	0.309224537037037	0.309236111111111	0.309247685185185	0.309259259259259	0.309270833333333	0.309282407407407	0.309293981481481	0.309305555555556	0.30931712962963	0.309328703703704	0.309340277777778	0.309351851851852	0.309363425925926	0.309375	0.309386574074074	0.309398148148148	0.309409722222222	0.309421296296296	0.30943287037037	0.309444444444444	0.309456018518518	0.309467592592593	0.309479166666667	0.309490740740741	0.309502314814815	0.309513888888889	0.309525462962963	0.309537037037037	0.309548611111111	0.309560185185185	0.309571759259259	0.309583333333333	0.309594907407407	0.309606481481481	0.309618055555556	0.30962962962963	0.309641203703704	0.309652777777778	0.309664351851852	0.309675925925926	0.3096875	0.309699074074074	0.309710648148148	0.309722222222222	0.309733796296296	0.30974537037037	0.309756944444444	0.309768518518519	0.309780092592593	0.309791666666667	0.309803240740741	0.309814814814815	0.309826388888889	0.309837962962963	0.309849537037037	0.309861111111111	0.309872685185185	0.309884259259259	0.309895833333333	0.309907407407407	0.309918981481482	0.309930555555556	0.30994212962963	0.309953703703704	0.309965277777778	0.309976851851852	0.309988425925926	0.31	0.310011574074074	0.310023148148148	0.310034722222222	0.310046296296296	0.31005787037037	0.310069444444444	0.310081018518518	0.310092592592593	0.310104166666667	0.310115740740741	0.310127314814815	0.310138888888889	0.310150462962963	0.310162037037037	0.310173611111111	0.310185185185185	0.310196759259259	0.310208333333333	0.310219907407407	0.310231481481481	0.310243055555556	0.31025462962963	0.310266203703704	0.310277777777778	0.310289351851852	0.310300925925926	0.3103125	0.310324074074074	0.310335648148148	0.310347222222222	0.310358796296296	0.31037037037037	0.310381944444445	0.310393518518518	0.310405092592593	0.310416666666667	0.310428240740741	0.310439814814815	0.310451388888889	0.310462962962963	0.310474537037037	0.310486111111111	0.310497685185185	0.310509259259259	0.009	0.003	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.0	0.0	0.001	0.002	0.0	0.0	0.001	0.002	0.0	0.0	0.001	0.001	0.002	0.001	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.001	0.003	0.002	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.028	0.046	0.021	0.001	0.0	0.001	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.002	0.0	0.0	0.0	0.0	0.005	0.0	0.0	0.0	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.002	0.007	0.008	0.004	0.002	0.008	0.014	0.012	0.006	0.003	0.006	0.007	0.002	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.001	0.001	0.0	0.0	0.0	0.001	0.003	0.001	0.0	0.001	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.002	0.004	0.001	0.001	0.002	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.001	0.001	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.001	0.0	0.004	0.005	0.002	0.001	0.002	0.002	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.001	0.0	0.001	0.003	0.003	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.002	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.003	0.004	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	Area	0.295960648148148	0.296018518518518	0.296076388888889	0.296134259259259	0.29619212962963	0.29625	0.29630787037037	0.296365740740741	0.296423611111111	0.296481481481482	0.296539351851852	0.296597222222222	0.296655092592593	0.296712962962963	0.296770833333333	0.296828703703704	0.296886574074074	0.296944444444444	0.297002314814815	0.297060185185185	0.297118055555556	0.297175925925926	0.297233796296296	0.297291666666667	0.297349537037037	0.297407407407407	0.297465277777778	0.297523148148148	0.297581018518518	0.297638888888889	0.297696759259259	0.29775462962963	0.2978125	0.29787037037037	0.297928240740741	0.297986111111111	0.298043981481481	0.298101851851852	0.298159722222222	0.298217592592593	0.298275462962963	0.298333333333333	0.298391203703704	0.298449074074074	0.298506944444444	0.298564814814815	0.298622685185185	0.298680555555556	0.298738425925926	0.298796296296296	0.298854166666667	0.298912037037037	0.298969907407407	0.299027777777778	0.299085648148148	0.299143518518518	0.299201388888889	0.299259259259259	0.29931712962963	0.299375	0.29943287037037	0.299490740740741	0.299548611111111	0.299606481481481	0.299664351851852	0.299722222222222	0.299780092592593	0.299837962962963	0.299895833333333	0.299953703703704	0.300011574074074	0.300069444444444	0.300127314814815	0.300185185185185	0.300243055555555	0.300300925925926	0.300358796296296	0.300416666666667	0.300474537037037	0.300532407407407	0.300590277777778	0.300648148148148	0.300706018518518	0.300763888888889	0.300821759259259	0.30087962962963	0.3009375	0.30099537037037	0.301053240740741	0.301111111111111	0.301168981481481	0.301226851851852	0.301284722222222	0.301342592592593	0.301400462962963	0.301458333333333	0.301516203703704	0.301574074074074	0.301631944444444	0.301689814814815	0.301747685185185	0.301805555555556	0.301863425925926	0.301921296296296	0.301979166666667	0.302037037037037	0.302094907407407	0.302152777777778	0.302210648148148	0.302268518518518	0.302326388888889	0.302384259259259	0.30244212962963	0.3025	0.30255787037037	0.302615740740741	0.302673611111111	0.302731481481481	0.302789351851852	0.302847222222222	0.302905092592593	0.302962962962963	0.303020833333333	0.303078703703704	0.303136574074074	0.303194444444444	0.303252314814815	0.303310185185185	0.303368055555556	0.303425925925926	0.303483796296296	0.303541666666667	0.303599537037037	0.303657407407407	0.303715277777778	0.303773148148148	0.303831018518518	0.303888888888889	0.303946759259259	0.30400462962963	0.3040625	0.30412037037037	0.304178240740741	0.304236111111111	0.304293981481481	0.304351851851852	0.304409722222222	0.304467592592593	0.304525462962963	0.304583333333333	0.304641203703704	0.304699074074074	0.304756944444444	0.304814814814815	0.304872685185185	0.304930555555556	0.304988425925926	0.305046296296296	0.305104166666667	0.305162037037037	0.305219907407407	0.305277777777778	0.305335648148148	0.305393518518518	0.305451388888889	0.305509259259259	0.30556712962963	0.305625	0.30568287037037	0.305740740740741	0.305798611111111	0.305856481481481	0.305914351851852	0.305972222222222	0.306030092592593	0.306087962962963	0.306145833333333	0.306203703703704	0.306261574074074	0.306319444444444	0.306377314814815	0.306435185185185	0.306493055555556	0.306550925925926	0.306608796296296	0.306666666666667	0.306724537037037	0.306782407407407	0.306840277777778	0.306898148148148	0.306956018518518	0.307013888888889	0.307071759259259	0.30712962962963	0.3071875	0.30724537037037	0.307303240740741	0.307361111111111	0.307418981481482	0.307476851851852	0.307534722222222	0.307592592592593	0.307650462962963	0.307708333333333	0.307766203703704	0.307824074074074	0.307881944444445	0.307939814814815	0.307997685185185	0.308055555555556	0.308113425925926	0.308171296296296	0.308229166666667	0.308287037037037	0.308344907407408	0.308402777777778	0.308460648148148	0.308518518518519	0.308576388888889	0.308634259259259	0.30869212962963	0.30875	0.30880787037037	0.308865740740741	0.308923611111111	0.308981481481481	0.309039351851852	0.309097222222222	0.309155092592593	0.309212962962963	0.309270833333333	0.309328703703704	0.309386574074074	0.309444444444444	0.309502314814815	0.309560185185185	0.309618055555556	0.309675925925926	0.309733796296296	0.309791666666667	0.309849537037037	0.309907407407407	0.309965277777778	0.310023148148148	0.310081018518518	0.310138888888889	0.310196759259259	0.31025462962963	0.3103125	0.31037037037037	0.310428240740741	0.310486111111111	0.310543981481481	0.310601851851852	0.310659722222222	0.004	0.0	0.001	0.0	0.0	0.0	0.003	0.0	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.001	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.003	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.007	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.001	0.0	0.0	0.004	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	Time
Particle Concentration (mg/m3)
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