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M ethods Used to Calculate Emission Factor s and Emissions Estimates

Sep 1. Identification of PAH-relevant source category codes (SCCs), TOG speciation

profiles and revisions to their mapping linkages.

Each source (represented by an SCC) must be associated with a TOG speciation profilein
this approach. The number of available TOG speciation profiles, which are identified by
4-digit codes, isfar smaller than the number of SCCs. 610 TOG speciation profiles were
used in this study; 567 were taken from a database of such profiles (SPECIATE3.2, file
VKEYWORD, (1)) and 43 industry-average and generic profiles were taken from the
Emissions Preprocessor System (2). The latter profiles are industry-average speciation
profiles (numbered 9xxx) that had been included in SPECIATE up to and including
SPECIATE 3.1 (1). All of these profiles are in use by SMOKE to speciate TOG. They
were used in this work to minimize the number of SCCs being mapped to the overall-

average speciation profile that is used in the absence of other information.

Cross-referencing information is required to map each SCC to an appropriate TOG
speciation profile in order to convert the emissions of TOG to chemically-speciated
emissions. For thiswork, the cross-reference file used was Environment Canada’ s
existing mapping; the standard SMOKE v2.1 cross-reference file, which is independent

of gas-phase chemical mechanism speciation.



In examining the existing SCC-to-TOG speciation profile cross-referencefile, it was
noted that the mappings for many SCCs (a) did not exist (in which case they would not
contribute to SMOKE-processed emissions), (b) might not be best-suited to representing
the emissions considered here, or (¢) might bein error. As such, the cross-referencefile
was revisited and 1,017 new assignments were created for those SCCs not assigned to
any speciation profilein the original cross-reference. A further 2,971 SCC cross-
references were changed to TOG profiles deemed more appropriate than their original
assignments. For example, SCC 10300811 (commercial/institutional landfill gas external
combustion boiler) was changed from a coal-firing profile (1178) to one associated with
natural gas (0003). Assigning SCCsto speciation profile 0000 (overall average) was
avoided if possible; 2,412 of the 2,971 revised SCCs had originally been assigned to

profile 0000.

Finally, the original cross-referencing assignments were made based on non-PAH
pollutants and, as such, groups of SCCs were mapped to speciation profiles regardless of
their potential to emit PAHs. For example, wastewater process drains associated with
industrial operations using internal combustion engines (SCC 20282001) were mapped to
the same speciation profile as the emissions from such engines themselves (SCC
20100202) though only the latter would be expected to emit appreciable quantities of

semivolatile PAHs to the atmosphere.

According to the revised SCC-profile cross-reference, 3,186 SCCsin 64 of the 610 TOG

profiles were expected to emit PAHS. The latter expectation was based on the process



descriptionsin the SMOKE list of SCCs (file SCCDESC) and included all combustion
processes. The SCCs associated with these 64 profiles were divided into two groups:. the
first for SCCs not expected to emit PAHs and the second for the rest. The latter profiles
were assigned classification numbersidentical to the originals but with the suffix “b”
added. The component compounds and their relative amounts are identical in both
versions of the speciation profiles except for the addition of the 6 PAHs in the “b”

versions (see Steps 2 and 3 below). The latter profiles are listed in Table S1.

Sep 2. Compilation of PAH emission factors fromthe literature and linkage to PAH-

emitting SCCs.

PAH emission factors were taken from available compilations (3,4) as well as being
derived from an existing inventory for mobile sources (5). For the particularly important
metals industry source sector, only those emission factors associated with post-NESHAP
(US EPA National Emission Standards for Hazardous Air Pollutants) controls were
included if several choices were presented in (3). For stationary sources, PAH emission
factors were defined as the mass of each PAH emitted per unit activity for each SCC (e.g.
for coal burning, the mass of phenanthrene emitted per mass of coal burned). (3,4) For
mobile sources, PAH exhaust emission factors were defined as ratios of PAH to PM 1o
emitted. (5) These were differentiated by MOBILEG vehicle types (6) which were

converted to SCC form (7).



The compilation in this study led to alist of 470 SCCs for which at least one of the 6
target PAHs had a reported emission factor. However, that list included several SCCsfor
which multiple sets of factors were reported, and only 197 SCCs were unique; replicates
were arithmetically averaged. SCCs for which PAH emissions factors were available
were associated with 33 of the 64 PAH-emitting speciation profiles (see rows of Table S1
with no “Alternate’ profile assigned, and Table S2 for alisting of the 197 unique SCCs).

The procedure followed for the remaining 31 profilesis discussed below in Step 5.

Sep 3. Procedures for inferring missing emission factors from available data.

An average ratio of isomer pair emission factors was calculated based on the emission
factors associated with SCCs within a profile for which both isomers had been reported
individually. Missing values, or the split for co-reported values, were estimated based on
thisratio. Average mass fractions of the isomer pairs were also calculated for each
speciation profile and used to estimate missing values when neither isomer was reported.
The estimated emission factors for the pairs were then split according to the average ratio
of isomers for the profile in question. If profile-specific average values could not be
calculated (e.g., only one SCC in aprofile and one of the isomer pairs was not reported),
the overall average (all SCCs) was used. A numerical example for a hypothetical profile
isshown in Figure S1. Variability associated with the emission factors aggregated by

speciation profileis presented in Table S3.



Sep 4. Conversion of emission factorsto TOG units.

For stationary sources, a separate compilation of TOG emission factors was conducted.
Most TOG emission factors were obtained from FIRE 6.25 (4) and AP 42 (8) with the
exception of cigarette smoke (9). Many fuel-related emissions were reported on an
energy basis (e.g. per kJfuel input) and fuel heating values necessary for converting these
emissionsto a TOG basis were taken from AP 42 (7). In some cases, TOG data were not
reported but data were available for VOC (volatile organic compounds). In such cases,
conversions between total VOC and TOG emissions were conducted using conversion

factors compiled by US EPA. (10).

PAH emission factors for on-road mobile sources were reported on aPM g basis. By
using 1999 NEI information for vehicle-miles-traveled by vehicle class as well as TOG
and PM emissions, the PAH/PM g ratios were converted to PAH/TOG values on a
vehicle-miles-travel ed-weighted basis according to vehicle class. VOC valuesfor aircraft
were calculated on aLTO basis (landing and take-off cycle) (11) and converted to TOG

emission factors using the US EPA conversion file (10).

Sep 5. Weighting the emissions factors within a speciation profile by binational total

TOG emissions.

Some PAH emission factors for the different SCCs associated with a given speciation

profile varied by orders of magnitude, arithmetic averaging was not deemed to be



appropriate. Rather, each factor within a profile was weighted by its SCC’'s TOG
emissions relative to the total TOG emitted by all the SCCs mapped to that profile. Net
TOG emissions by SCC across both countries were used for this purpose, and were
determined from VOC emissions available for Canada and the US for the years 2000 and

2001, respectively (12, 13).

PAH emission factors were only available for 33 of the 64 speciation profiles determined
to represent processes emitting the target PAHs. For the remaining 31 profiles with no
PAH emission factors, alternate factors were assigned based on one of the 33 profiles for
which information was available and judged to be most similar. These alternate

assignments are listed in Table S1.



TABLE S1: Speciation Profiles associated with PAH Emissions and Alternate Profile
Assignments

Profile

0000b

0001b

0002b

0003b

0004b

0005b

0007b

0008b

0009b

0011b

0012b

0013b

0014b

0016b

0023b

0024b

0025b

0026b

0029b

0051b

0079b

0121b

Profile Name

Over All Average

External Combustion Boiler - Residual Oil
External Combustion Boiler - Distillate Oil
External Combustion Boiler - Natural Gas
External Combustion Boiler - Refinery Gas
External Combustion Boiler - Coke Oven Gas
Natural Gas Turbine

Reciprocating Diesel Fuel Engine
Reciprocating Distillate Oil Engine

By Product Coke Oven Stack Gas

Blast Furnace Ore Charging and Agglomerate Charging
Iron Sintering

Open Hearth Furnace With Oxygen Lance
Basic Oxygen Furnace

Asphalt Roofing - Spraying

Asphalt Roofing Tar Kettle

Asphaltic Concrete - Natural Gas Rotary Dryer
Asphaltic Concrete - In Place Road Asphalt
Refinery Fluid Catalytic Cracker

Flares - Natural Gas

Chemical Manufacturing - Flares

Open Burning Dump - Landscape/Pruning

Alternate

0008b

0016b

0016b

0016b

1007b

1007b

1007b

0003b

0003b




TABLE S1 (cont'd)

Profile

0122b

0195b

0217b

0230b

0274b

0307b

0333b

1001b

1002b

1007b

1032b

1036b

1085b

1089b

1097b

1098b

1099b

1101b

1167b

1178b

1185b

1186b

1188b

Profile Name

Bar Screen Waste Incinerator

Residential Fuel - Natural Gas

Coke Oven Blast Furnace Gas

Fixed Roof Tank - Hexane

Automobile Tire Production

Miscellaneous Burning - Forest Fires

Lithography - Inking and Drying-Direct Fired Dryer
Internal Combustion Engine - Natural Gas
Chemical Manufacturing - Carbon Black Production
Mineral Products - Asphaltic Concrete

Aldehydes Production - Acrolein - Distillation System
Secondary Aluminum - Pouring and Casting
External Combustion Boiler - Coal-Slurry Fired
Secondary Metal Production - Gray Iron Foundries - Pouring/Casting
Aircraft Landing/Takeoff (LTO) - Military

Aircraft Landing/Takeoff (LTO) - Commercial
Aircraft Landing/Takeoff (LTO) - General Aviation
Light Duty Gasoline Vehicles - 46 Car Study
Residential Wood Combustion

Coal-Fired Boiler - Electric Generation

Coal-Fired Boiler - Industrial

Heavy Duty Gasoline Trucks

Fermentation Processes

Alternate

0005b

0000b

0000b

0000b

0003b

0000b

9010b

1185b

1098b

0000b




TABLE S1 (cont'd)

Profile

1189b

1194b

1201b

1202b

2422b

2466Db

9001b

9003b

9004b

9006b

9008b

9009b

9010b

9011b

9012b

9013b

9014b

9016b

9021b

Profile Name

Pulp and Paper Industry - Plywood Veneer Dryer
Autobody Repair

Light-Duty Diesel Vehicles

Primary Aluminum Production

Commercial/lndustrial Dry Cleaners

Industrial Point Source, Fabricated Metal Products - 1993

External Combustion Boilers - Industrial - Average
Industrial Processes - Average

Chemical Manufacturing - Average

Synthetic Organic Fiber Production - Average
Food and Agriculture - Average

Primary Metal Production - Average

Secondary Metal Production - Average

Mineral Products - Average

Petroleum Industry - Average

Pulp and Paper Industry - Average

Rubber and Miscellaneous Plastics Prod. - Average
Textile Products - Average

Surface Coating Operations — Average

Alternate

9013b

0000b

0000b

9010b

0000b

0000b

1202b

0000b

0029b

0000b

0000b

0000b

10



1T

fenuabue 1deoxa Jy/mg UOIIN 00T > SI9[10g/SeD [eInfeN/UoieIsUsD SMIos[3/S1a]iog UORSNGWIOD [euislxd | qg000 Z090010T

lenusbue] 1deoxa Ju/mg UOIIIN 00T < SI8]10g/SeD [einfeN/uoielausD J1108]3/S18]iog UonSNqWiod [euialx3 | qe000 T0900T0T

sadA1 Ja1eaH ||V :[e101/2Uss0Ia/[eNUapISay/UoNsNquioD [aNn4 83Inos AreuonelS | qz000 | 000TTOYOTZ

s8dAL 101SNQUWOD ||V :[EI0L/IIO are|IsI/[enuspisay/UoNsNquioD [an4 82In0S Areuoiels | 4qz000 | 000¥00v0TZ

18K10 104 |10 ¢# BISXIN "SUIg 'SUSa10S 'SI0JeAsa|T JOH JUeld XIW oIeg/a1a1ouo)) 1eydsy/S1onpold [eJaUlN/Sassaa0]d [emsnpal | 0z000 9v200S0€E
10 ere|Insia/fersnpul/siatesH 89eds/sialiog UONSNAUOD [eulalx3 | qz000 G0T00S0T

10 ¢ pue T sepelsy/|iO ale||isIa/[euoimisu|/[eIois Wios/SIs|iog UoNSNqWod [euielxd | qz000 TOS00£0T

IO ¢ PUE T Sepeid/lio are||nsiq/uoelauss J11os|3/s1a]1og UoNSNquIoD eusslx3 | 42000 TOS00T0T

Sl0Jelauan) Weals :|I0 apNID/SiaTeaH SSad01d/Uoionpoid SeS pue |I0/Sassad0ld [elisnpul | 91000 ST¥000TE

IO [enpisay/sialeaH SSa00Iid/UoNdNpold SeS pue |I0/Sassadold [etisnpul | q1000 Z07000TE

P3I-IO/SIeTesH $58901d/ANSNpUl WN\j018d/SasS8201d [euisnpul | qT000 £0T0090€

= POIIJ-IO/SI91EaH SS3301d/ANSNPU| WNB|0ad/Sess8201d [elsnpul | 1000 TOT0090€E

19A1Q A1rejoy pali-|i0 :Bulkiq pues/|anels) pue pues [elIsnpul/S1oNpold [eJaulN/Sassad0id [etlsnpul | 9T000 22/205S0E

MO|HB1uN0)d .__O o#/ureiq/a1se \ ,‘_mx__\,_\‘_maﬁ_ wnig >‘_MHON_ Id XIA wni@g/a1e10uo) u_m:de\\maQ:UO‘_n_ |eJsul|\/SaSSa201d [elLisnpul gT000 £9200S0E
o4 18I[eled '[I0 9#/Urelq/aISe M JaxXIN/IaKIQ wnig ATelod :d XIN Wnia/e1810u0) eydsy/S1onpoid [eJaUlN/Sessad0id [emisnpul | qT000 29200S0€
pali3-IO 9#/UreIa/aISe M JaxXIN/IRAIQ Wniq Arejoy auejd XIN Wnid/a1a1ouo) eydsy/SIonpoid [eJauUlN/Sassad0ld [emsnpul | 1000 T9200S0€E
104 10 9#/UTBIQ/2ISe M $IOXIN 'SUIg 'SUIOS 'SASIT 10H IUeld XIN UYorea/a1810uo) Jeydsy/S1onpold [elaulN/Sassa00id [esnpul | q1000 /¥200S0€
Jauing @C_N_‘_OQG\/ IO |1se\/euonniisuj/feldiswwo)/sislesH momaw\m\_m__om uonsnquio) [eulsixg gT000 T200S0T

Jauing paziwoly Jy (IO alsep\/euoiniisul/[eldilswwo)/sialesH womam\whm__om_ uonsnquo) eutsixy dqT000 €T200S0T

Jauing DC_NCOQN> 1O |1seAN/[elsnpul/sisiesH womam\w._w__om uonsnquwo) eutsixy qT000 YTTO0S0T

1aUINg PazIWoly IV 1[I0 21SeV[eHISnpul/SiaeaH 20eds/Sialiog UoNSNQUIoD [UIBIXT | qT000 €T10050T

10 @1SeA/31SeM PINbIT/[e1snpul/Sis|iog UonSNqWod [euiaix3 | qT000 Z0ET0Z0T

10 G 8pelS/|IO [enpisaxy/[erisnpul/sia|iog UONSNqWoD [euiaixd | qr000 ¥0v0020T

10 9 8pelS/|I0 [enpISax/[elisnpul/SIa|iog UONSNqWIoD [euiexd | qT000 TOY0020T

BULII [eWION (IO G oPeID/[IO [ENPISaX/UCelsuss J1199[F/SI9(10g UoNSNALOD [eUISIXT | qT000 S0v00TO0T

BuLId [enuabue [0 9 9peIo/|iO [eNpISay/UONeIaUDS OHIDB[3/S1a]i0g UONSNGWIOD [eusdlx3 | qT000 vOv00TOT

BULIIH [eLION (IO 9 8PelD/[IO [ENPISay/UCHeIsUsS 119a|3/SI9(10g UONSNQUOD [eUISIXT | qT000 TOY00TOT

uondiosag 00S | lljoid 20S

suole|idwo) a|ge|leAy Ul S1010e4 UOISSIWT HYd Yim (DDS) sapo)d A1obale)d 82inos gS 379v.L




45

SyeaT 100Q/uanQ/burinioeinuey a0 19npoid-Ag/uonanpold s Arewiid/sassadnid [erisnpu| qTT00 80E00E0E
Buuipiapun uaAQ/bulinidenuey 809 19npoid-Ag/uononpold [el8|N Alewlid/sassadold [elusnpul gTT00 90£00£0E
Buiyouand/burinjoeinuey a0 1onpold-Ag/uononpold [e1eN Alewlld/Sassadold feLisnpuj qTT00 Y0E00E0E
Buiysnd uanQ/bunnoeinue 309 1onpoid-Ag/uononpoid [e1s|N Arewllid/Sassad0ld [eusnpu| qTT00 €0E00E0E
bBuibreyd uanQ/burinioenuey a0 19npoid-Ag/uononpoid [e1sN Arewilid/sassadold [elisnpu| qTT00 20E00E0E
Buneooldiday/(j9salq) (1O ¥e||sId/[euonnISU|/[eIISWWOD/SaUIbUT uolsNqoD feusdiul | 4gooo TOT00E0Z
(seo/110) 1end [en@/euibuz aio0g abieT/felisnpul/saulbug uonsnqwod [eussiul [ 98000 20100202

[9sa1q/aulbu3 a10g abre/erisnpul/saulbus uonsnquiod feusdiul | qg8o00 T0Y00202

uorresauaBod :Buedoididey/(j@seid) 10 ere|Insia/ferisnpul/saulbuz uonsnquiod feusdiul | 8000 ¥0100202
Bupresoldioay/(jasalq) 1O dre|usid/fersnpul/saulbug uoisnqwod [eussiul [ 98000 20700202

auiqn1/(j9sa1q) (10 S¥elsIa/erIsnpul/sauibus uolsnquiod [eussiul | 48000 T0T00202Z

Bueosoidioay/(18sa1q) (1O d¥e||sIQ/uoIeIBUDD J1108|F/SBuIbuT uolsnquio) [eusdu] | 98000 20T00T0Z

uing uea 8joko-p/ses [eanreN/feuisnpul/saulbuz uonsnquiod reusdiul | 2000 75200202

uing Yoy 9194d-/se9 [einjeN/[etisnpul/saulbus uonsngquio [eusdul | 92000 €5200202

uing uea 8joAkd-z/se [ednyeN/ferisnpul/saulbuz uonsnguwiod reusdiul | 42000 25200202

uonelauabo) :aulgin]/ses [einfeN/felIsnpul/saulbu uonsnqwo) feulalu| q.000 €0200202

auiqun1/ses [einfeN/ferisnpul/saulbuz uonsnquiod feussiul | 92000 10200202

uoleIaUSB0 /2300 WINSJ0.1Rd/[eLISNpUI/SISIog UonSNqwo) [eusax3 | ds000 7080020T

paJi}-SeS) SSad0.1d/SIa1eaH SSa201d/AISnNpu| WNaj0l1ad/Sassadnld [elisnpu| a7000 90T0090E

se9 Alauljay WnNajo/1ad/Ses SSad0.d/[elsnpul/siajiog uonsnquio) [eulaix3 a7000 T0.0020T

19A1Q 104 ON B JSXIIN ‘Sulg ‘SU8alIdS ‘SI01eAS|T 10H :JuR|d XI Y21eg/a1810u0) 1eydsy/s1onpoid [eIauUl/SaSSa01d [elsnpu| qe000 G7200S0E
19A1Q 19]9d/Uondnpoid de|g uogred/Bunnioenuely [ed1wayd/sassadold fesnpul | 4eooo /0S00T0E

1u/mg UOI|IN 0T >/Se9 [einFeN/[eUORMIISU|/[e10I3WWO0D/SI9(10g uopsNquio) [eusdix3 | d€000 €0900€0T

Jy/mig uol||IIN 00T-0T/SED [BINFEN/[EUCHNIISUI/[BIDISWWOD/SIa|I0g UuolsNquioD [eudlx3 [ dg000 20900€0T

1y/mg UOI[IIIN 00T </Se9 [ednyeN/[eucnniiSu|/[e1d1aWWoD/SIa|log UolsNquio) [eusdlx3 | deo00 T0900€0T

1u/mg UOI|IN OT >/Se9 [eINJeN/[eLISNpU|/SIa|iog uoisnquioD euldix3 | dgoo0 €090020T

1y/mg Uol|IIN 00T-0T/SeS [enieN/[eLIsNpUI/SISNIog UoRSNqwo) [eusdaix3 | de000 2090020T

1u/mg UOI|IN 00T </Ses [enfeN/[e1Isnpul/sialiog uoRsnquwiod [eussix3 | d€000 T090020T

snun paiid Alfenuabue ] /seo einfeN/uoieIsuds d113d9|3/S19]Iog uonsnquiod [eusdlx3 | deo0o ¥0900TOT
uonduosaq 20S | a1140.d 20S




€T

1y pajjouo/uonelauldul/felisnpu - lesodsiq aise pllos/fesodsia aisem | 0gzTO €0T00E0S

Isquieyd o|buIS/uoneIsURUl/emSNpUl - [esodsiq 9ISeM PIioS/[esodsia 9ISeM | Gzz10 Z0TO0E0S

Kluo saisem snondaju| ‘adAl payioadsun ‘Joresauiou| 8iSe A [edlpaN/asoding [e1oads :uoielauloul/feuonninsul/eiolswwo) - resodsiq a1se plios/esodsiq aisepy | 0zzTo G0S0020S

13qUreyd o|BuIS/UoIeIauldUl/[euonnnSUl/feldIaWWoy - [esodsiq 9ISepn pl0S/[esodsid alISeM | 0zeT0 20700205

180Ureyd a|dnINA/UCHeIaUIdU|/[EUONNASU|/[RI0IB W0 - [esodsiq AISeM PlioS/esodsia aISep | dezt0 T0T00Z0S

ueaH a|dnjniy -oBpN|S/UoNeIaUIU] JaUI0AUSUUISAOS - [esodsIq SISeM PIioS/[esodsid a1Sep | 9zz10 GTS00T0S

S0e1S Kiofewald/SWnLofeWsI) - 818 UIeaH/S|00d WIMS/IPUOD Jiv/sqe/ered yiresH/dinb3 010yd/sessad0id [emsnpul | qzz10 TOTZ0STE

1Sneyx3 :[ed07 Ueqin/(ISUeIL % |00UDS) sesng [95ala Aind ANeaH/18salq - SeIUSA AeMUBIH/Se2In0S SlIGON | gTZTO | 000E000TSE

sadf doJo |[e ‘[e101/aJ1) UO 18S plall 8joym - buiuing pjal4 [edmnauby/sdold - uononpoid ainnoLby/s80in0s ealy snosue|8dsinN | dTZT0 | 00000ST08Z

saneaT/uoneldahan/poop/buluing usdoy/lersnpul - [esodsiq @1seM pljos/fesodsia sisep | qTZTo T0Z00E0S

9sNjad POOM (9ad 9a1) UBISaQ [edIu0D/UoNeIaURUl/emSnpU] - [esodsiq 91Se M PIIoS/[esodsia a1Se | a1210 GOTOOE0S

(0T-¥00-T0-G 8SN) «x SOIE|4 SeD dlseM/dWN [|IIpue/[eUoNIASUI/eIDIBWWO) - [esods|a dISeM pIoS/[esods|a aseMm | dTS00 10900205

NN BuBoeID oNAfeIeD [eWwIay L/SHun Bunoeld onkered/Aisnpu| Wnajol}od/Sessad0ld [eUISnpuUl | 46200 TOE0090€E

nUN BUBOeID oNATEreD pINj/SIUN BUBeID dNATereD/AnSnpul WNSJ01ad/Sassad0]d [esnpul | 06200 T0Z0090€

MOJJIB1UN0D ‘Pali4-|IO Z# JBXIN / 1akig wniqg Aoy ue|d XIN wnig/a1aiouo) 1jeydsy/s1onpold [eJauln/Sassad0ld [ellsnpul | 95zoo 0920050

MOI [Bllered "Ppalid-Il0 ¢# JaXIN / 19KIQ Wi Arejoy JUeld XIN WNIQ/31810u0) Jeydsy/S1onpold [elaulN/Sassa00id [elsnpul | 95200 6G20050€

PalI4-II0 Z# I9XIN / 19A1Q winig Asejoy ueld XIN Wni@/e181ouo) Jeydsy/sionpold [eJauliN/Sessadold [etsnpul | 45200 85¢00S0€

MOJ[131UN0D 'sen [einleN JaxI / Jakiq wniq Areloy Jueld XI wnid/a1e10uo) 1jeydsy/s1onpold [eJaulN/Sassadold [esnpul | 95200 1G200S0€

MO [3][ered ‘Se9D [ednieN JaXIW / 18Akig wnig Areloy :ue|d XIA wnig/a121ouo) 1eydsy/S1onpo.d [eJaulN/Sessa20id [etasnpul | 95200 9620050

pali4-ses [einreN ‘JaxI / 1okiq wniqg Aejoy ueld XIN wnig/a1a1ouo) 1eydsy/S1onpold [eJauln/Sassa00ld [ellsnpul | 05z00 GGZ00S0E

10 o¥e|IIsIq :JereaH Heydsy/a1e10u0)) eydsy/S1onpold [eleUlN/SasSa00id [eHIsnpul | 45200 80200S0€

(SadAigns 10§ £9- NIYY G5-200-G0-€ 995) JUeld XI WnIQ -JakiQ WNni@/a1a1ou0)) eydsy/SIonpoid [eJaUlN/SaSSa01d [eNISnpul | d5z00 G0Z00S0€E

(sadAigns 10} £G- 01 0G-200-G0-E @9S) Ue|d [euonuaAuo) :18kiq Areloy/a1810u0) Jjeydsy/S1onNpo.d [eJaulN/SeSse201d [etnsnpul | 05200 TOZ00S0E

A110ads/sAo||v 1ay10 :8deuind 01y 011198|3/82euin PaIan0d-1lWas ‘Aoj[e0lla4/uononpold [e18|N Alellld/Sassadold [etsnpul | 99100 20,0050

90euIN 21y 01199|3 :asauebuBWOo.l1a4/808UINg Palan0d-1WaS ‘A0|[e0.Ia-/uonanpoid [R19N Arewiid/sassadoid [erisnpul | 99100 TO.00E0E

waWwwo) ul Aj9ads :sAo|y JBaY10 - 43 :82euind paeas/adeulnd uadQ ‘A0j[e0.la-4/uoinonpoid [N Alewild/SasSad0ld [eLisnpu| 09100 7G900£0E

a0euINd 21y 011108|3 :8sauebuewollaH :80euing pajeas/aoeulng uadQ ‘Aojfeolla4/uononpold [e1I8N AleWld/Sessa201d [etasnpu) | 9100 TG900E0E

a0euINd Bun@wWsS 211993 :[e18N U0dI|IS/a2euIng uadQ ‘Aoj[eolla4/uononpold [e18N AlelWlld/Sassad0id [etsnpul | 99100 09000

syea apisdo] /Bulinmoeinuey a0 19npoid-Ag/uononpo.d [eI8N Alewllid/Sessado.d [etsnpul | qTT00 TE00E0E

uonduosad 00S | a1yoid 20S




14

(®IMISI0W %0Z=<) POOM 13/ - 191108 Pa11j-POO/BISB M 1eg/PO0 \/UOREIBUSS D11}08|3/SI3]10g UORSNQWIOD [euldixs | qL9TT G0600T0T
(2IMisiow 950Z=<) POOM 19/ - 13]10g PaII-POOAN/3ISE M Y1eg/PO0/UONRIBUSS D11109|3/SI3]10g UoNSNqwo) [euldlx3 | q.9TT 70600T0T
(2IMIsIow 960Z=<) POOM 19/ - 131108 PaJI-POOAN/IISE M Y1eg/PO0A/UONEIBUSS D1)08|T/SI3]I08 UoNSNqWo) [euldix3 | qL9TT €0600T0T
13]10g pall4 }1eg/pO0\/SISe M }1ed/pO0\\/UoieIBuUaD OL108|F/SI8]10g uonsnquwioD feussixa | q29TT 20600T0T

13]109 paJiy-1ieq/a1se M 3 1eg/poo \/Uoielauas d11309(3/S19]10g UoRSNQI0D [eusdixs | gL9TT T0600TOT

sadA] JareaH ||V :[e101/8UdS01a)/uonsnquio) [dn4 82IN0S Baly [e10]/uoinsnquo) [an4 824nos Areuonels | qroTT | 000000T0ZC

(OW) sajoAdI0j0N/BUI0SED - SBDIYAA AemyBIH/SaIN0S JIIGOIN | OTOTT | XXX080T0ZZ

(SN) 219a1 = (9W) v % € sonuL auljoses Ain@-ybri/aulioses - sapIyaA AemybiH/se2In0s a)IqoIN | dTOTT | xxx0r0T0ZZ

(SW) TL9a1 = (9N) Z ® T SPNIL duljoses Ang-ybii/auljoses - s3|dIYdA AemybiH/sa0Inos d(IqoON | gTOTT | XXX0Z0T0ZZ

(AD@) seIyaA auljoses Aing-1ybri/auljoses - sapiyaA AemybiH/sa2Inos |IqoN | qTOTT | XXXT00T0ZZ

SadAL ||V :[el0L/yeldlly [eIDISWWODARIDINY/SSIINOS B|IqON | a860T | 000020S.22

[B30 L AyeI0IIy AJeN|INASeI0IIV/S92IN0S BIIdoN | d/60T | 000T00S.ZZ

e|odn)/sallpuno4 uol| A819H/uononpold RIS Alepuodas/sassadnld [elLisnpul 0680T TOE00V0E

[eJaus/buimolg Jeydsy/Alsnpul WNdj0ad/Sassad0ld fetsnpul | G200t TOTT090E

1N0-PEOT 4IN1L/31310U0D Heydsy/SINpoid [BJSUIN/SBSS3001d [eisnpul | 00T #120050€

oIS 26e10)5/91810U0D JeydSy/SIoNPo.Id [BJBUIN/SISS3V0Id [etisnpul | d200T €720050€

x [BI8U8D/3IMdBINURN Bul00y 1eydsy/sIonpo.id [eJBUIN/S8SSa001d [etisnpul [ q200T S0T00S0E

Auo buiddig :uoneinyes 194/a1ndejnue|\ buiyooy eydsy/S1onNpold [BJauln/Sassa0ld [elisnpu| q/.00T €0T00S0E

(LOVIN 10} 0T-0S0-G0-€ 8sN) Jueinies :Buimolg yeydsy/aimoejnuely bulyooy ieydsy/sionpold [eIaulN/sassadold [esnpul | 9200t TOT00S0E
suoIssIw3g aAnNbn- :SS8201d 29eUINH/UONINPOId Yoe|g uogred/Bulinioeinue|A [edIWwayD/SaSSadold [elisnpul qz00T 60S00TOE

JUBA JI odsuel | /uoionpold 3oe|g uogied/bulinioginue [ea1way)/sassadold [elisnpu| qz00T 90S00T0E

JUBA SS8I01d Ure|A :SS8201d adeuinH |IQ/U0NINPOId Yde|g uogred/buunioeinue|y [eaiwayd/Sassadold [eLisnpu| gz00T ¥0S00TOE
JUB/\ SS8201d Ure\ :SSa201d @9euing Se9UoidnNpold Xoe|g uogied/buunioeinuel [ed1wayd/sassadold [ersnpul qz00T €0S00TOE
Isneyx3 :[edo ueqin/(suelL @ |00ydS) sasng [9sala Aing AneaH/|esaiq - SaRIYaA AemybiH/Se21nos 8lIqoN | 920€0 | 000T000T8Z
SadeUINS [BJUBPISEY/SED [eINFEN/[BRUSPISSY/UONSNYLIOD [9n4 8d2inos Areuonels | 4S6TO | 0T0900v0TZ

sadA L Joisnquio) ||V :[e10L/SeD [ednjeN/[enuapISay/uonsnquoD [an4 821nos Areuonels [ gse6TO | 000900¥0TZ

91Se/\\ ShopJezeH/uonelauidul/feLisnpul - fesodsiq aisep\ pljos/resodsiq aise qzzT0 T0S00E£0S

swauodwo) Apog oiny/buluing uado/feLisnpul - fesodsia aise M pllos/fesodsiq a1sep | dzzTo €0200£0S

asnyay/Buiuing uadoy/ferisnpul - [esods|a diseM plloS/[esodsia aisem | 4zzTo 2020005

uondiasaq 00S | 9|140.d 20S




a1

pali e “Wonog Aiq :[e0D PaziiaAnd/aNuBI/uonelauas o110a|3/SIajiog UONSNGUIOD [eUIdIXT | G8/TT TOE00TOT

(feoD snoulwniggns) fenuabue] wonog AlQ ;[e0) PazuaANd/[20D SNoUIUNIGYNS/SNOUIWNIG/UONeIaUaS) J11103[3/SIa)10g UoNSNquioD [eusalxy | qg8/TT 92200T0T
(freoD snoulwn)qgns) @deulng auojdAD/[eoD snoulN)IqgNS/snouln)ig/uoielauas) o1108|3/Siajlog uonsnquio) [eusalxy | 0g8/TT €220010T

(reod snoulumiggns) wonog Aid :[e0D PazieANd/[e0D ShoUIWUNIGGNS/SNOUjWNIg/UoNelauss J1108|3/Sia)log UONSNqioD [eulsix | g8/Tl 22200101
(reod snoujwnig) (fenusbue]) wonog AIQ :[e0D PazlaANd/[eo SNoUIWNIGANS/SNOU|WNNg/UoNeIauss d1108|3/SIa]log UONSNGIOD [eUIaIXT | G8/T1 21200101
(jeoD snoulwnig) adeuing auojaAD/[e0) SNouINIggNS/SNoulWNIIg/Uoelauas) o1d3|3/S13)log UoNSNQuWIo) [eulalxs | qg8/TT €0200T0T

(reoD snoulwin)g) wonog AiQ :[eod pazuaAnd/[eoD Snoulunigqgns/snoulunyig/uoielauas) o1109|3/Sialog uonsnquio) [eusalxy | 9g8/TT 20200T0T
(feod snoulwinyg) WoNog 19/ :[e0D PazLdAING/[e0] SNOUIWNIGYNS/SNOUIUNYIE/UOTeIsUsD OHI08[3/S18]log UORSNqWIoD [eusdlxd | gs8/TT T0Z00TO0T
135015 (PaajanQ) arel BUllaABIL/[e0D SNIDRIIUY/UOEIBUSS OHID3[3/S1a]log UONSNqWIoD [eurdlXs | 08/TT Z0T00TO0T

Palld 19]19d :SAA0ISPOO JNATered-UON/POOW/[BNUSPISSX/UONSNQUWOD [aNn 82IN0S Aleuolels | q/9TT | £50800v0TZ

Pa1N8) Yd=-UON :S8A0ISPOO N OAEIed-UON/POO AN/ [eRUSPISa/UoNSNGI0D [9nd 82in0S Aleuonels | GZ9TT | 150800v0T¢

PaIIIB) Yd3 'SeA0ISPOO N OA[eIed-UON/POO MW/ [eNUSPISa/UoNSNqWIoD [ond 82inoS Aleuoliels | GZ9TT | 0508001012

[eJaUa9 :SSA0ISPOO dNATeTeD/PO0 AN/ [eNUSPISad/UONSNALIOD [9N 82IN0S Afeuoiels | q/9TT | 0£0800V0TZ

[eJaUs9 :532e|dall/P00 \/[eNUSPISaH/UONSNqUIOD 9N 92IN0S Aleuonels | 9/9TT | 100800v0TC

(3INISIOW 9602>) POOM AIQ - J18]10g Pa1lJ-POOAN/EISE W\ Y ed/PO0 V\/[BUOHNISUI @101 WW0D/S18]i0g UoNSNqWIoD [eulsXa | /9Tt 80600£0T

(IMisIow 9502=<) POOM 19/ - 191109 PaJI-POOAN/EISE M H1ed/PO0 AV [eUORNINSUI/[eI0I8WII0D/SI8]iog UOSNqWIoD [eusdlxd | /91T €0600£0T

151108 PaI>{Ieg/POOAN/AISE A 3 1ed/PO0 M/[BUCHNIISU|/[BI0ISWLIOD/SIA)Iog UONSNGUIOD [UIdIXT | G/9TT Z0600£0T

1a]log palliieg/a)se \ % 1ea/po0 \\/[eUORNISUI/eI0IaWW0/S18]i0g UoNSNqUIoD [eUIdXT | /9Tt T0600£0T

(3IMISIoW 9602>) POO AIQ - 191109 PaIIJ-POOAN/SISEM 3}1EG/PO0 AN/ EHISNPU|/SIS[I0g UONSNGUIOD [eUIsIXT | G/9T1 80600201

uonelausbod POOAN/EISE W X ed/PO0W/[BIISNPUI/SIS)iog UONSNGUIOD [euidlxd | d/9TT 10600201

« (WEaIS 1 000'0G >) J9[10g Pa.lJ-POO/BISE M YJed/POO/[eHISNPUI/SISIog UONSNqWIoD [euialXd | /91T 90600201

 (WESIS 10000 >) J2]l0g palj-11eg/po0/3ISe M H1eg/poo W/ eHisnpul/sIa|iog UonsNquiod [eussixa | /9Tt 50600201

« (WUE3]S 01 000°0G >) J9[10g pallj->{1eg/a)Sen 3Ieg/pPoo AN/ [eLISNpU/SIa)iog UONSNQUWoD [eulsixa | aZ9TT ¥060020T

(INISIoW %40Z=<) POOM 19/ - 18]10g PaII-POO/SISE AN SIEg/POOAN/ELISNPU/SIa)Iog UONSNQWOD [eUIalXT | 4971 £060020T

191109 Pallj-41eg/PO0 /SIS Y1ed/PO0 W/ [eIISNpUI/SIafiog UONSNGIOD [eulalxd | GZ9TT 20600201

18]log pallj>iieg/e)se \\ % 1eg/poo\/[eHISNpUI/SIa)iog UORSNGUIOD [euield | d/9TT T060020T

(a1misiow 9,02>) POOM A1Q - 181109 Pail-POOAN/SISEM }/eg/PO0\/UONISUSD OHI08[3/SI8]iog UORSNqWIoD [eusdlxd | /91T 80600T0T

(3INISIOW 9602=<) POO/ 19/\\ - 49109 PaJIJ-POOW/BISE/N >}1eg/PO0\\/UONEISUSS OH108|3/SI9)Iog UONSNGUIOD [euielx | /91T 10600T0T

(31MISIOW 9602=<) POO/ 19/\\ - 19109 PaJIJ-POO/BISE/N 1eg/PO0/UONEISUSS JHI08|3/SIa)I0g UONSNGUIOD [eusdx3 | d/9TT 9060010T

uondiiosag 00S | eloid 20S




91

(ADQH) sesng pue gg niu g¢ SePIyaA KNG ANeaH/auloses - SaoIUaA AemyBIH/SeIN0S olIqOIN | G98TT | XXX0L0T0ZZ

sedA1 101SNqWO IV :[e10L/[e0] SNOUIUNIGNS/SNOUIWN)E/[eNUSpISax/UONSNGUIOD [end 89In0S ATeuonelS | qs8TT | 000200v0TC

Sadk1 101SNQUIOD [V :[e101/[200) aNdeIUIUY/[eNuapISax/UoNSNGLUOD [aN4 82IN0S ATeuonels | GS8TT | 000T00V0TZ

salld esnjay [e0D/Bujuing Usdoy/[ernsnpul - [esodsiq a1Se plioS/esodsid a1Sem | dS8TT ¥0Z00€0S

palid [enuabue] "Wonog A1Q :[e0D PAZUBAING/aNUBIT/[EUORNINSU/eIDIaWIW0)/S1a]I0g UOISNQUWIOD [eUIaIXT | 0S8TT 90£00€0T

palid [le/W "Wonog AKid [[e00 PazLaAING/aHUBI/[euonmisUl/eIaW0g/SIa]iog UONSNqWIoD [eusdlxs | 0S8TT GOE00E0T

(reoD snoulwinqgns) [enuabue] wonog AiQ :[e0d PazliaAind/[eod SnoulwmIgqgns/Snoulun)ig/[euonninsul/[eloiawwo)/siajiog uonsnquio) eusalx3 | 0g8TT 92200<0T
(fe0d snouIWINIGQNS) 8JBUINS 8UOIAD/[E0D SNOUIUMIGGNS/SNOUIWN)IE/[euonNSUI/[eldIsWoD/SIa)iog UONSNGUOD [eulelXd | dS8TT €2200€0T

(reo snoulnyig) (fenusbue]) wonog A1 :[e0d PaziiaAiNd/feod SNoUIWMIGANS/SNouIWNIg/ [euoMASUl/fedIaWioD/SIa)iog UONSNGUIOD [eulelx3 | dS8TT 9T200€0T
(fe0d snoulun)ig) 19X01S Japealds/[eod SNoUIUNYIGGNS/SNOUIINIIG/[euonMSU|/[1IaW W0D/SIa)iog UONSNGIOD [eulalXs | gS8Tl 60200€0T

(feoD snoulwinyig) 19301S paaiiapun/eod SNouIWNIqgNS/SNoUILUN)IgG/[euoniisul/[eldiawwo)/siajiog uonsnquio) eusalxy | 0g8TT 80200S0T

(reod snouln)ig) Wonog Aid ;00 paziiaAINd/[e00 SNoUIWNIGQNS/SNoUIWNIG/[euonmiSU|/[e1oIaWW0D/SIa)iog UONSNqWIOD [eulalxd | ds8Tl 90200€0T
(jeoD snoulwinyig) adeuin4 auojaAD/[e0D SNoUIWNIIqgNS/SNoUILWN)Ig/[euonNsul/[eldiawwo)/siajiog uonsnquiod eusalxy | 08Tt £0200S0T

19301S (p23J1aAQ) a1el9 BuljaARIL/[e0) alldeIYIUY/[eUONMISU|/[eId1a W0 /SIa(Iog uonsnquwo) [eusalxy | qgssTT Z0TO0E0T

80eUINS 9U0[0AD/eNUBIT/[eIISNPUI/SIS)iog UONSNGUIOD [euielXd | dS8TT €0£0020T

palid enuabue] ‘Wonog A1 :[e0D PaziieAINd/aNuBI1/[eiSnpul/SIa)iog UONSNGUIOD [eulelx3 | dG8TT Z0£0020T

palld [\ "Wonog A1 :[e0D PaziieAINd/aNuBI1/[eIISnpUl/SIa)iog UONSNGUIOD [eulelx3 | aS8TT T0E0020T

(reoD snoulwniqgns) fenuabue] wonog AiQ ([e0) PaziiaAnd/[e0D SNoulWNIggnS/snoullunig/[e1snpu|/siajiog uonsnquio) [ewa1x3 | 9s8TT 9220020T
(feod snoulwNIggns) 8JeuInS aUOIAD/[E0D SNOUIWMIGYNS/SNOUIWN)IE/[eHSNpUl/SIa|iog UONSNqWIOD [eUaiX3 | gS8Tl €220020T

(feod snoulwMIqgns) wionog Aid ;[0 paziiaAINd/[e00 SNoUIWNIGNS/SNOUIWNIIG/[eIISNPUI/SIS)iog UONSNGUWIOD [euiex3 | dG8TT 22200207
(renuabue]) wonog Aiq :[e00 peziaANd/[e00 SNoUIWNIGNS/SNOUIWNIIG/[eISNPUI/SIa)iog UONSNGUIOD [euislx3 | aS8TT 21200201

18015 Jepealds/[eod snoulUN}GqnS/snouIWNIg/feHISnpul/SIa|iog UoNSNquIoD [eUIsXT | qgsTt ¥020020T

80eUINS 8U0[0AD/[e0D SNOUIWINMIGGNS/SNOUIWNYIG/[eHSNpUl/SIa|iog UoNSNqWIoD [eUIsXT | qgstl £020020T

wonog A1q :[e0d paziieAiNd/feod SnoujWNIGaNS/SNoUIUN)Ig/[esnpuUl/SIafiog UONSNqWIoD [eulalxd | qS8Tl 20200207

wonog 18\ :[e0D PaZIBAINd/[e0d SNOUIWIMIGGNS/SNOUIUNIE/[eISNpuUI/SIa)iog UONSNqWIOD [eulalxd | aS8Tl T020020T

19{01S (Peapan0) ereis buljaAeI[/jeod eNdeIyiUY/[eHsnpul/SIajiog UOSNqWIoD [eulsixd | gS8TT ¥010020T

19)01S ‘_OUGO\_QW\O:CD_l_\co_uw\_wcwmu Jl199|3/sialog uolsnquio)d eutsixy q8.TT 90E00TO0T

{?deuind wco_o\mo\wu_cD_l_\co_wm‘_wcwo J11109|3/sli8|log uolisnquiod eutsixy q8.TT €0E00TO0T

palid [enuabue] wonog A1 :[e0d PazidAINd/aNuBI/uoNeIaUdS OHID3[3/S1a]log UONSNqWIOD [euralXs | 08LTT Z0£00T0T

uondidsag 00S | aijold 20S




LT

3]0S00 ‘BulUONIPUOD [eRRILE Yim ssad0id [|23-Adw3/Buneal] ainssald POOAN/SIONPOId POOM pue Jaded pue dind/Sassadoid [etisnpul | qeTo06 0vS0020€
91050319 ‘ssa204d [|99-Adwg/buneal] ainssald POOAN/SIONPOId POOAN pue Jaded pue dind/Sassadold [eLisnpu| gsT06 0£S0020E
9)0S0a1D/Buneal] ainssald POOAN/SIoNPoId POOM pue Jaded pue dind/sassadoid [etisnpul | deTo6 T0S00.0E

Jorelodend 10e1U0D 1031IpU|/dRUINS A1an0day/Buldind (ely) arens/s1onpoid poo, pue Jaded pue dind/sassadoid [etisnpul | qeTo6 0TT00.0E
upry awirr/buiding (yeJy) areyins/sonpold poo pue saded pue dind/sessadold [erisnpul | gET06 90T00.0€

Joresodend 10e1U0D 19a841g/83eulnd Alanoday/buidind (1jely) 81eyns/s1onpold poon pue laded pue dind/sassadold [elisnpul gsT06 ¥0T00.0E
a0BUINS 10d/Wnisauben/uononpold [e18N Arepuodas/sassadoid [etisnpul | doTo6 T090070E

aoeUINS Bueams Alejoy/peaT/uononpold [elI8N Arepuodas/sassadoid [etisnpul | doTo6 0v00v0E

[eloL Buiioigreyd/6uliolgreyd - Bunjood [erlawwod/0Z JIS :SI9NP0Id PaIpUl pue Po04/Sassadold [eHisnpul | g8006 | 000200Z0EZ

U3 Joyelodens 1093 1s1i4/BuISsadold 19ag rebns/ainnduby pue poo4/sassadoid [etisnpul | d8006 TV9T020E

ue] uoneuogle) 1sii4/buissasold 19ag 1ebns/ainndlby pue poo4/sassadoid [eLisnpul | dg006 T29T020E

paly-feo? : 1ak1g dind/Buissadoid 19ag Jebns/ainndlby pue poo4/Sassadold [erisnpul | d8006 T09T0Z0E

uoneziuogre) :adeulnd buneal] yesH/buunideinue 1aqi4 diuebiQ JnayIuAS/BuLinideINUBIA [@DIWaYD/SaSSa01d [etisnpul | d9006 TEVZ0TOS
SulIM/(SSa201d 19/W\) Bulinoenuepy JUBWaD/SIoNP0Id [BIBUIN/SISSaI0Id [eLIsnpuUl | dT006 90.00S0€

U[Iy JauIdedaid/iareayalid/(ssadoid A1q) Buunioejnuey Juswad/s1oNpoid [eJaulN/Sassad0ld [eisnpul | qT006 €2900S0€

upiy Jareayaid/(ssaoold A1Q) Bunnoenue|y JUsWa)/s1oNpold [eIaulN/Sassadold [ersnpul | gT006 22900S0€

suy/(ssa201d A1Q) Buunioejnue 1USWSD/SIONPOId [eJaulN/Sassad0ld [etisnpul | 91006 90900S0E

+ PalISse|D 10N/(UoNdNPaI-0193[3) 810 WNUIWN|Y/UoNoNPo.d [eI8N Alewld/Sassaooid [emsnpul | GzozT 66T00E0E

SJUaA J00YH/(UOONPaI-01}03|T) IO WNUIWN|Y/UORINPOId [EIBN AIeWIld/Sassadold [ersnpul | gz0zT /0T00E0E

aoeuIN bupjeg apouy/(Uononpal-01193|3) 810 WNUIWN|Y/UORINPOId [e18| ATellld/Sassado0id [etisnpul | qzozT G0T00E0E

1190 B1aqIapos pms [eluozioH/(UondNpal-01198|3) 210 WNUIWN[Y/UONINPO.d [e19|A Alewlid/Sassadold [etisnpu| | qzozT 20T00E0E

112D UondnNpay paxeqald/(Uononpal-01198|3) 810 WNUIWN[Y/UONRINPOId [e18N ATewllid/Sassadold [etisnpul | dzozT TOTO0E0E

sasng Buipnjoul AQQH [Iv/19s81d - S8RIYaA AemybiH/se0Inos 8lIqON | gTO0ZT | XXX0.00£22

(Laam) (ow) ¥ niyr T onIL 19sa1a Aing bi/esalq - sajpiysA AemybiH/sa2Inos 8|IqoN qTOCT | XXX0900ECC

(AQQ@7) sapIyaA 19s81a Aina Wb17/19sa1q - saPIYdA AemybiH/Sa2In0S 3|IqON qTOCT | XXXT000€CZC

uonduosaq 00S | 8|i40.id 200S




TABLE S3: Variability in Aggregated Emission Factors by Speciation Profile

Speciation # Contributing % Missing
Profile # SCCs' Isomers? Relative Standard Deviation in Raw EFs (PAH/TOG)

PHEN ANTH FLRT PYR BaA CHRY
0001b 19 41.3 3.45 3.48 2.83 2.96 3.25 3.25
0002b 6 50.0 2.05 2.00 1.58 1.59 1.59 1.59
0003b 11 45.1 3.04 3.07 2.48 1.60 1.66 1.65
0004b 2 66.7 0.14 0.14 0.22 0.22 0.16 0.16
0005b 1 83.3 - - - - - -
0007b 5 38.1 2.20 2.20 2.18 2.19 2.21 2.21
0008b 7 31.7 1.16 0.89 0.82 0.91 0.86 1.85
0011b 6 0.0 2.26 2.26 2.26 2.26 2.26 2.26
0016b 5 50.0 1.57 1.57 1.62 1.62 1.52 1.58
0025b 9 13.9 0.66 0.93 2.06 1.96 0.83 0.95
0029b 2 46.7 1.06 1.00 0.52 1.30 1.15 1.15
0051b 1 25.0 - - - - - -
0121b 4 46.7 0.99 0.99 1.02 0.97 0.95 0.95
0122b 10 28.2 2.81 3.01 2.09 2.06 2.49 2.31
0195b 2 33.3 0.96 0.96 1.26 1.23 1.08 1.02
0307b 1 0.0 - - - - - -
1002b 4 23.8 1.34 1.34 1.41 1.31 1.21 1.22
1007b 6 51.7 1.34 1.33 1.36 1.36 1.61 1.61
1089b 1 50.0 - - - - - -
1097b 1 0.0 - - - - - -
1098b 1 0.0 - - - - - -
1101b 5 0.0 0.57 0.57 0.57 0.57 0.57 0.57
1167b 25 18.1 1.42 0.35 0.98 0.64 2.20 1.13
1178b 12 17.5 2.54 2.55 2.56 2.51 2.34 2.34
1185b 25 19.4 4.23 4.25 3.93 4.14 4.41 2.94
1186b 1 0.0 - - - - - -
1201b 3 0.0 0.79 0.56 0.81 0.78 0.13 0.67
1202b 5 14.4 1.46 1.43 1.59 1.61 1.68 1.50
9001b 4 34.4 0.75 0.91 1.83 1.92 1.98 1.97
9006b 1 33.3 - - - - - -
9008b 4 77.7 1.99 1.99 1.99 1.99 2.00 2.00
9010b 2 33.3 1.41 1.41 1.41 1.41 1.41 1.41
9013b 6 33.3 1.36 1.43 1.03 1.04 1.13 1.28

" Some SCCs had more than one set of reported emission factors. > Unreported isomers out of total possible reported isomers (6 x #
non-unique SCCs reporting at least one isomer emission factor)
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TABLE S5: Comparison of X6PAH Emission Factors (mass Z6PAH/mass TOG) between
US NEI and this study

Source
Type

Point

Speciation
Profile NEI

0001b
0002b
0003b
0004b
0005b
0007b
0008b
0011b
0014b
0016b
0025b
0026b
0029b
0051b
0079b
0122b
0333b
1001b
1007b
1036b
1089b

1097b

1.92E-04

2.77E-04

3.73E-05

3.91E-05

8.34E-06

2.94E-06

1.58E-04

2.69E-04

2.28E-08

9.83E-01

1.24E-04

2.19E-07

3.67E-05

6.09E-06

2.71E-05

1.56E-03

4.31E-10

8.73E-08

9.69E-06

1.57E-08

1.24E-05

3.00E-06

26PAH EF

this study

4.59E-04

1.95E-03

2.94E-06

3.21E-03

7.13E-04

3.13E-04

1.77E-04

1.82E-03

1.27E-01

1.27E-01

3.27E-03

4.85E-03

2.32E-05

2.94E-06

2.94E-06

1.10E-03

1.67E-03

2.94E-06

4.85E-03

5.27E-01

1.44E-04

5.97E-05

study/NEI

2.39E+00

7.05E+00

7.88E-02

8.21E+01

8.55E+01

1.06E+02

1.12E+00

6.76E+00

5.57E+06

1.30E-01

2.63E+01

2.21E+04

6.31E-01

4.82E-01

1.09E-01

7.06E-01

3.88E+06

3.37E+01

5.00E+02

3.35E+07

1.16E+01

1.99E+01

difference
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TABLE S5 (cont’d)

Source
Type

Nonpoint

Speciation
Profile

1101b
1167b
1178b
1185b
1189b
1202b
9001b
9008b
9009b
9010b
9011b
9013b
0001b
0002b
0003b
0009b
0121b
0122b
0195b
1001b
1167b

1185b

NEI

7.14E-07

1.34E-04

7.84E-05

6.37E-04

2.09E-10

3.96E-02

2.65E-04

8.62E-05

5.53E-07

2.58E-01

8.87E-06

3.01E-04

7.87E-03

8.86E-05

5.23E-06

6.02E-05

2.60E-05

2.01E-04

1.30E-05

4 51E-07

4.49E-04

1.19E-04

2Z6PAH EF

this study
7.57E-05
3.33E-04
7.59E-04
3.49E-02
8.94E-04
7.16E-01
1.80E-02
8.32E-05
7.16E-01
5.27E-01
1.67E-03
8.94E-04
4.59E-04
1.95E-03
2.94E-06
1.77E-04
2.34E-03
1.10E-03
3.44E-05
2.94E-06
3.33E-04

3.49E-02

this
study/NEI

1.06E+02
2.49E+00
9.68E+00
5.48E+01
4.28E+06
1.81E+01
6.78E+01

9.65E-01
1.30E+06
2.04E+00
1.88E+02
2.97E+00
5.83E-02
2.20E+01
5.62E-01
2.94E+00
9.02E+01
5.45E+00
2.64E+00
6.52E+00
7.42E-01

2.92E+02

>10x
difference
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TABLE S5 (cont’d)

Source
Type

Nonpoint

(cont'd)
Onroad

Nonroad

Speciation
Profile NEI

9008b
1101b
1186b
1201b
0009b
1097b
1098b
1099b
1101b
1186b

1201b

5.23E-03

4.43E-05

3.15E-04

1.17E-04

1.15E-03

1.16E-06

3.59E-04

1.20E-02

3.43E-05

4.35E-05

2.55E-04

Z6PAH EF

this study

8.32E-05

7.57E-05

6.48E-04

6.23E-04

1.77E-04

5.97E-05

2.91E-05

2.91E-05

7.57E-05

6.48E-04

6.23E-04

study/NElI

1.59E-02

1.71E+00

2.06E+00

5.31E+00

1.54E-01

5.17E+01

8.11E-02

2.41E-03

2.21E+00

1.49E+01

2.44E+00

difference
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FIGURE S1: Sample Calculation of Emission Factorsfor a Hypothetical Speciation Profile

Hypothetical Profile XXXXb Having Three SCCs Reporting Semivolatile PAH Emission Factors

Reported PAH Emission Factor (Mg PAH/Mg TOG)

SCC PHEN ANTH FLRT PYR BaA CHRY 6PAH
X1 0.00250 0.00160 0.00080 0.00090 0.00020 0.00010 0.00610
X2 0.00590 0.00060 nr 0.00120 0.00050 0.00060 na
X3 0.00310 0.00050 0.00100 0.00110 nr nr na
Isomer Ratios
SCC ANTH/PHEN PYR/FLRT CHRY/BaA
X1 0.64000 1.12500 0.50000
X2 0.10169 na 1.20000
X3 0.16129 1.10000 na
average 0.30100 1.11250 0.85000
Isomer Pair Mass Fractions
SCC PHEN+ANTH FLRT+PYR BaA+CHRY
X1 0.67213 0.27869 0.04918
X2 na na na
X3 na na na
average 0.67213 0.27869 0.04918
Missing Value Estimate Calculations
1. Estimate FLRT EF for SCC X2
Average |somer Ratio is pyr/flrt = 1.1125
FLRT = PYR/1.1125 = 0.0012/1.1125 = 0.0011
2. Estimate BaA + CHRY for SCC X3
Average |somer Pair Mass Fraction of BaA+CHRY = 0.04918
Sum of PHEN+ANTH+FLRT+PYR = 0.0057
BaA+CHRY = 0.0003
3. Split BaA and CHRY for SCC X3
Average isomer ratio is CHRY/BaA = 0.85
BaA =0.00016
CHRY =0.00014
Final EFsIncl. Estimated Values
SCC PHEN ANTH FLRT PYR BaA CHRY 6PAH
X1 0.00250 0.00160 0.00080 0.00090 0.00020 0.00010 0.00610
X2 0.00590 0.00060 0.00120 0.00050 0.00060 0.00990
X3 0.00310 0.00050 0.00100 0.00110 0.00016 0.00014 0.00600
TOG Emissions (Mg/yr)
SCC TOG
X1 50000
X2 100000
X3 45000
TOG-Weighted EFsfor Profile XXXXb
Profile PHEN ANTH FLRT PYR BaA CHRY 6PAH
XXXXb 0.00438 0.00083 0.00100 0.00110 0.00034 0.00037 0.00803
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