Table 8a CHP Engine Emissions with biogas/natural gas

tormal Operation, Both Engines Operatin

Factors (normal operation)
Heat
Fuel input @ Pass-
Engine | NPUI@ }rull Load Daily Combust. through
Rating FullLoad | (uMBtw | Number op. ROC MNOX SOx PM10 PM2.5 co;
Type (hp) (scth)® hr} Engines | (hriday) {gohp-hn)® | @bhp-he)® | tarsel)® | (amhp-hny® | (gibhpehe)? taisc)®
Jenbacher/GE JMS416vB82 1,573 15,150 9.88; 2i 24 . 0.12] .12 0.00135) 0.118 0.118 $3,020! 1 0.10| 18.47
Fuel heating value = 852 Blusc! Based on Mustang estimate of 86.5% biogas at 587 Btu/sef and 13.5% natural gas at 1070 Bluisci
Fuet sulfur = 18 ppmv Based on Mustang estimate of 86.5% biogas at 20 ppmv and 13.5% natural gas at 4.3 ppmv
Fuet CO, traction = 0.357 Based on Mustang estimate of 86.5% biogas at 0.41 and 13.5% nalural gas at 0.0154
* Fuel input at fulf load [scth} = Heat input at full joad {MMBIwhr x 10% {Btu/MMBLu] / Fuel heating value [Blwsct}
® Controt system vendor specifications
© S0Ox emission factor [g/scf] = Fuel sulfur [ppmv] x 107 x 64 {lb/tb-male SOy} / 385.5 {scifib-moie} x 453.6 g/tb
® Bekon estimate for filterable P is 0.09 g/bhp-hr. Fillarable PM10 and PM2.5 assumed equal lo fillerable PM
Caondersable PM emission factor for 4-stroke lean-bum nalural gas fired engibes from AP-42, Section 3.2 {Natural Gas-fired Reciprocating Inlernal Combustian Engines, 7/2000}, Table 3.2-2
i59.91x 107 ib/MMBIu = 9.91 x 10™ Ib/MMB1u x 9.88 HMMBluhr heat input / 1,573 hp engine rating x 453.6 9/b = 0.0282 g/bhp-hr. s
Total PM10 and PM2.5 emission factor = 0.09 g/bhp-hr filterable + 0.0282 g/bhp-hr condensable = 0.118 g/bhp-hr.
 From Tabte C-1 of Title 40, Code of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat content
is primarily from methane. Daes not include "pass-through® CO2 from fuel.
* From Table C-2 of Title 40, Code of Federal Regutations, Subpart 98 (or naturai gas. Biogas assumed same as nalural gas because heat content
is primarily from methane. Deges not include "pass-ihrough™ CO2 from fuel.
2 *Pass-through” CO; emission facior {g/scf] = Fuel CO2 volume fraction {uniless] x 44 [ibib-mole CO;] / 385.5 [sci/ib-male] x 453.6 g/b
Normal Operation, One Engine Operating and One Engine Down
Heat Emission Faclors (normal operation
Fuel input @ Pass~
Engine NP @ | Full Load Daily Combust. thraugh
Raoting FultLoad | (amBtu/ | Number op. co ROC NOx SOx CH, N0 cOo;
Type thp) {scihy® hr) Engines | (hrday) | (g/bhp-hn)® ] (gbhp-hn)®| (gbhp-hn)® | (giset)® (gramstu)’ | amamet) | (gisct®
[Jenbacher/GE JMS416vBB2 1,573 16,828 9.88 i 24 0.3 0.12 0.12 0.00151 1.9 0.10! 21.23
Fuef heating value = 587 Buwscl Based on Mustang estimate for 100% biogas
Fuel sulfur = 20 ppmv Based on Mustang estimate for 100% biogas
Fuet CO, fraction = 0.410 Based on Mustang estimate lor 100% biogas

* Fust input at full load {scth] = Hea! input at fuil ioad {MMBtuRr x 10° {Btu/MMBLU} / Biogas healing value [Blu/scf}

® Controt system vendor specifications

© SOx emission tactor {g/sef] = Fuat sulfur [ppmv] x 10°° x 64 {inib-mole SO,] / 385.5 [sctiib-mole] x 453.6 gflb

“Bekon estimate for filterable PM is 0.09 g/bhp-br. Filterable PA10 and PM2.5 assumed equal lo Hiterabla PM
Condensable PM emission factar for 4-stroke lean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural Gas-fired Reciprocating Internal Combustion Engines,
is 9.91 x 10 Ib/MMBtu = 9.91 x 10 b/MMBtu x 9.88 MMBIWhr heat input/ 1,573 hp engine rating x 453.6 g/ib = 0.0282 g/bhp-hr.
Total PM10 and PM2.5 emission factor = 0.09 g/ibhp-hr filterable + 0.0282 g/bhp-hr condensabte = 0.118 giohp-hr.

“ From Table C-1 of Title 40, Code of Federal Regulations, Subpart 98 for naturai gas. Biogas assumed same as nalural gas because heat content
is primarily from methane. Does not include "pass-through™ CO2 from fusl,

! From Tabte C-2 of Title 40, Code of Federal Regulfations, Subpart 98 for natural gas. Biogas assumed same as nafural gas because heat cartent
is primarily trom methane. Does not include "pass-thraugh® CO2 fram fuel.

¥ “Pass-through® CO; emission factor {g/scf} = Fuel CO2 volume {raction [unitless] x 44 {{b/lb-male CO] / 385.5 [sciib-mole] x 453.6 giib
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Tabie 8a

CHP Engine Emissians with biogas/natural gas

Start-up
El Facters {star{-up)
Heat
Fuel Input @ Pass-
input @ Full Load RoC Combust. through
Full Load (MMBtu/ co {g/bhp- NOx SOx PM10 PM2.5 CO, CH, N0 CO,
(scth)’ hr) tobhp-he®t o) igmhe-hn®l  (oisen® | (aihp-ho® | (gbhp-he)® | {g/MMBI)° | (oMMBI)° | (gmaMBHuY | (grsen)®
8232 988 3 0.43 0.8 0.00032! §.11800, 0.11800;i 53,020 1.0 8.10 0.80
Fuel heating value = 1,070 Biu/sct Based on 100% natural gas
Fusl sulfur = 4.3 ppmy Based on 100% natural gas at 0.5 grains/100 scf
Fuel CO, fraction = 0.0154 Based on 100% natural gas
* Fuel input at full load {scih] = Heat input al full toad {MMBUhe x 10° [Biu/MAMBtU} ¢ Biogas heating value [Btu/scl]
¥ Engine vendor specification
° Same as during normal operation
® SOx emission factor {g/scf] = Fusl suffur {opmv} x 10 x 64 [io/tb-male SO}/ 385.5 {scl/ib-male] x 453.6 g/lb
* "Pass-through" CO, emission factor [a/scl} = Fuel CO2 volume fraction {unitiess] x 44 [iofio-mote CO,] / 385.5 [scifib-mate] x 453.6 g/ib
Catatyst Burn.in
Heat Emission Factors (SCR catalyst burn-in
Fue! input @ Pass-
Input @ Full Load ROC Combust. through
Fult Load (MMB/ co {a/bhp- NOx S0x PM10 N0 €Oz
(scin)® hr) [(@/bhp-no)®|  hr)® | (gibhp-hr)®]  (arsen)® | (ahp-hn)® (g/MmBtu)” isch)®
9.232 $.88 0.3 0.12 0.36 0.00032; 0.11800 Q.10 0.80:
Fusl heating value = 1,070 Btu/scf Based on 100% nalural gas
Fuel sulfur = 4.3 ppmy Based on 100% natural gas at 0.5 grains/100 scf
Fuei CO; fraction = 0.0154 Based on 100% natural gas

* Fust input at fult joad [scfhi = Heat input at full joad IMEMBIWH] x 10* [BiuMMBIu] / Biogas healing value {Blu/scl]
® Same as during narmal operation
* Based on average of 50 percent of normai NOx contro! efficiency
¢ S0x emission faclor [g/scl} = Fuet sulfur [ppmv} x 109x64 {ibib-mole SO,) 7 385.5 {sciftb-mole] x 453.6 g/
? *Pass-through" CO, emission factar {g/scf] = Fuet CO2 voluma fraction [unitiess] x 44 {ib/ib-mole COZ} / 385.5 [scifib-mole x 453.6 g/ib

Hourly Emissions per Engine, Norma! Operation, Both Engines Ogcralingjl_t_vlm)‘
Pass-
Combust, through
co ROC NOx SOx PM10 PM2.5 CO, CH, N,O CO,
104 042} 0,42} 0.04 041 041 1156403} 21BE-03]  218E-03] 6.17E+02
* Except for SOx, CO;, CH, and N,0, Hourly emissions {ib/hr] = Engine rating {hp] x Emissian factor [g/thp-hr} 7 453.6 [g/ib]
SOx and pass-though CO, hourly emissions [ib/ne] = Biogas input [scfh} x Emission factor {g/sci] / 453.6 [g/b]
Combustion CO;, CH. and N;O hourly emisisons {ib/hr] = Heat input (MMBtuthe] x Emissian factor {g/MMB1u] / 453.6 [g/ib}
Hourly Em per Engine, Normal Op One Engine Operating and One Eng_ine Down {lo/hs)*
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 CO, CH, N:0 Co,
1.04 .42 0.42) 0.08 0.41 0411 1.15E+03 2.18E-02} 2.1BE-03 7.87E+02;

* Except for SOx, CO,, CH, and N;O, Haurly emissions [foihr] = Engine rating {hp] x Emission factor [g/bhp-hr} / 453.6 {g/ib]

$O0x and pass-though CO; hourly emissians {ib/hr} = Biogas input {scthj x Emission factor {a/scf} / 453.6 [g/b]

Combustion CO,, CH, and N;O hourly emisisons {Ib/hr} = Heat input [MMBIu/hr} x Emission factor [g/MMBIu} 7 453.6 (giib}

TRRP Operation Emissions



Table 8a

CHP Engine Emissions with biogas/natural gas

Hourly Emissions per Engine, Start-Up glb/hr)"

Pass-
Combust. through
co ROC NOx SOx P10 PKI2.5 CO, CH, N0 COy
572 0.95} 1.25 0.03 041 0.41] 1.15E+03; 2.18€-02} 2.18E-03 3.25E+02
* Start-up is 30 minutas with no CO, ROC or NOx controt by SCR/catalyst system. Emissions are for one-hour pened that includes 30-minute
start-up
Hourly Emissions per Engine, SCR Catalyst Burn-in (ib/he}®
Pass-
Combust. through
co ROC NOXx S0x PM10 PM2.5 co, CH, N0 cO,
1.04 0.42 1.25 0.01 0.41 0411 1158403 2.1BE-02] 2.18E-03 1.62E+01
Daily Emissions, both Engines Normal Operation (Ib/day)’ '
’ Pass-
Combust. through
co ROC NOx SOx PM1Q PM2.5 CO, CHy N.0 Co,
49.94 19.97 19.97 2.16 19,84 19.64] 5.54E+04] 1.05E+00 1.05E-01 2.96E+04
? Daily emissions {ib/day} = Number engines x Daily operalting tima [hr/day] x Hourly emissions fbify]
Daily Emissions, One Engine Normai Op biday)®
Pass-
Combust, through
co ROC NOx SOx PM10 PM2,5 co;, CH, N0 co,
24.97 9.99 9.99 1.34 9.82 9.82] 2.77E+04 5.23E-01 5.23E-02 1.89€404
* Daily emissions {ib/day] = Number engines x Daily operating time {he/day] x Hourly emissians [ib/hr}
Daily Emissions, both Engines Normai Operation pius one Start-up for One Engine (Ib/day)®
Pass-
Combust. through
co ROC NOx S0x PM10 PM2.5 CO; CH, N0 CO,
54.6__2_‘ 20.51 20.81 2.14 19.64 19.64] 5.54E+04] 1.05E+00 1.05E-01 2.93E+04
Annual Emigsions, both Engines (Ib/year)®
Annual Pass-
Op. Combust. through
{hr/year-engine) co ROC NOx SOx PM10 PM2.5 CO, CHy N0 €O,
LS_I_a_riAUp"‘ 18 205.99) 3433 #4.94 1.0 14.73 14.73] 4.16E+04 7.84E-01 7.84E-02 1.17E+04
SCR Calalyst Bum-in® 120, 249.68| 99.87 289.62 1.58 98.21 98.21 277E+05] 5.23E+00 5.23E-01 3.83£+03
Normaf Operation, Both Eng.” 7.746] 16.117.01] 6446.80] 8,446.80] 696.73! 6,339.36 6,339.36 1.79E407]  3.37E+02] 3.37E401 9.56E+06
Normat Operation, One Eng,b 438 911.34 364.54 364.54 48.95 358.46; 358 46 1.01E+06 1.91E4+01 1,91E+00 8.90€+05
Total 8,322] 17,484.02] 694554 7,155.80 748.30 §,810.76]  6,810.76! 1.92E+07] 3.62E+02 3.62E+01 1.03E+07

* Mustang estimate

® Based on each engine operaling 95% of the time, excluding starnt-up hours and SCR calalyst bun-in, with 5% downtime for maintenance or other reasons,
¢ Annual emissions [ib/year] = Operaling tima [hey Qi

TRRP Operation Emissions
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Tabie 8b

CHP Engine Emissions with biogas/propane

Hormal Operation, Both Engines Operating

Factors (normal
Heat
Fuet tnput @ Pass-
Engine Input @ {Fuli Lond Daity Combust. through
Rating Full Load | (amBtus | Number Op. co ROC NOx S0x PM2.5 €O, CH, N0 co,
Type h (scty’ hr) Engines thriday) | {aihp-ho®| (giohp-be)® | (oibhp-tn® | (grsett® | (a/bhp-hey {abhp-hn)? | (grmanBi)” | (@immst)’ | @MMBy) | (g/scr®
[sznbacher/GE JMS418vBB2 1,573 11,704 9.88 2 24 0.3 0.12] g.12 £.00301 0.118] 54,193 1.27] 017 18.36
Fuel heating value = 844 Blusscl Based on Mustang estimate of 86.5% biogas at 587 Blu/scl and 13.5% propane al 2,488 Bhwscl
Fuel suffur = 40 ppmv Based on Mustang estimate of 86.5% biogas at 20 ppmv and 13.5% propane at 168.1 ppmy
Fuet CO2 factor = 54,193 g/MMBlu  Based on Mustang eslimate of 86.5% biogas at and 13.5% propane "
Fuei CH4 laclor = 1.27 g/MMBtu  Based on Mustang estimate of 86.5% biogas at and 13.5% prup:me'
Fuet N20 factor = 0.17 g/MMBlu  Based on Musiang estimate of 86.5% biogas at and 13.5% pmpane‘
Fuel pass-through CO, fraction = 0.355 Based on Mustang estimate of 86.5% biogas al 0.41 and 13.5% propane at0
* Fuel input at full load {scth] = Heat input at tull load [MMBIWRe x 10° {BuAMMBIU] / Fust heating value {Blwsci]
& Control system vendor specifications f ' . :
CVSOx amission factor [gfsef} = Fuel sulfur jppmv] x 30'5 x B4 [Ibb-mole SO} / 385.5 {scliib-male] x 453.6 9/l .
“ Bekon estimale for filterable P4 is 0.09 g/bhp-hr based on firing biogas and natural gas. Assumed similar for firing biogas and propane. Fillerable PM10 and PM2.5 assumed equal to fifterable PM,
Condensable PM emission factor for 4-stroke lean-bum natural gas fired engibes from AP-42, Section 3.2 {Matural Gas-fired Recip ing internal C ion Engines, 7/2000}, Table 3.2.2
i59.91 x 107 I/MMBL = 9.91 x 107 Ib/MMBIu x 9.88 MMBiwhr heat input / 1,573 hp engine rating x 453.6 g/ = 0.0282 g/bhp-hr.
Total PM10 and PM2,5 emission lactor = 0.09 g/bhp-h fillerable + 0.0282 g/bhp-hr condensable = 0.0118 g/bhp-hr.
¢ From Table C-1 of Title 40, Code of Federat Regutations, Subpart 98. Bicgas assumed same as natural gas because hea! content is primasily from methane. Does not include “pass-through™ CO2 from fuel.
Propane based on Liquefied Petroleum Gases (LPG) fual type.
! From Table C-2 of Title 40, Code of Federal Regulations, Subpari 98. Biogas assumed same as raturat gas because heat content is primarily from methane. Propane based on Petrofeum (uel lype.
9*Pass-through® €O, emission factor [g/scl] = Fuet CO2 volume fraction [unitless] x 44 [tb/ib-mole CO;} / 385.5 [sciib-mate] x 453.6 gMb
Normal Operation, One Engine Operating and One Engine Down
Heat Emi
Fuel | Input@ Pass-
Engine Input @ IFull Load Daliy through
Rating Full Load | (MMBtu/ | Number Op. co ROC NOX SOx CH, N0 €O,
e (hp) {sctn)’ hr) i (hrrday) | (g/ohp-hn)® | (g/bhp-h)® | (a/bhp-te)® isef)® (aMMBly)' | (@/MMBL)' | (aiset)®
|Jenbacher/GE JMS416vE82 1,573 16,828 288 1 24 0.3 0.12 0.12 000151 0.10) 21.23;

Fuel heating value =
Fuel sutfur =
Fuat GOy fraction =

TRRP Operation Emissions

687 Biussct
20 ppmv

0.410

Based on Mustang estimate for 100% biogas

Based on Mustang estimate for 100%

bia

gas

Based on Mustang estimate for 100% biogas

* Fuet input at fult load {scih} = Heal input at fult foad {(MMBtwhi] x 10% {Btu/MMBIu} / Biogas heating vaiue [Btu/scl]

® Centeot system vendor specitications

¥ SOx emission factor {g/scl] = Fuel sulfur [ppmv} x 10%x 64 {Ib/b-mote SO,] f 385.5 [sclfb-moie] x 453.6 g/lb

“ Bekon estimate for filterable PM is 0,09 g/bhp-hr. Filterable PM10 and PM2.5 assumed equat to fillerable PM
Condensable PM emission faclor for 4-strake lean-bum nalurat gas fired engibes from AP-42, Section 3.2 {Natural Gas-lired Reciprocating Internat Gombustion Engines, 7/2000}, Table 3,2-2
i59.91 x 10° Ib/MMB1u = 9.91 x 107 fo/MMBIu x 9.88 MMBtuhe heat input 7 1,573 hp engine rating x 453.6 g/ib = 0.0282 g/bhp-hr.
Total Pr10 and PM2.5 emission factor = 0.09 g/bhp-hr filterable + 0.0282 g/bhp-hr condensable = 0.0118 gbhp-he,

“ From Table C-1 of Title 40, Code of Federa/ Regulations, Subpart 98 for nalural gas. Biogas assumed same as nalural gas because heat content is primarity from methane. Does notinciude "pass-through® CO2 from fuel.

{ From Table C-2 of Title 40, Code ot Federal Reguiations, Subpart 98 for nalural gas. Biogas assumed same as natural gas because heal content is primarily from methane. Does nat include “pass-through™ CO2 from tuel.

9 "Pass-thraugh* CO, emission factor {p/scf} = Fuel CO2 volume fraction [unitiess] x 44 [ib/ib-mole CO,]/ 385.5 {sci/ib-mote] x 453.6 g/ib



Table 8b

CHP Engine Emissions with blogas/propane

Start-up
Factors (start-up)
Heat
Fuei Input @ Pass-
input @ Fuil Load ROC Combust. through
Full Load (MMBtu/ co {g/bhp- NOx SO0x PM10 PM2.5 co, N0 Co,
(scth)’ hr) (@bhpbn®l  hr®  ltgihpn®|  (aisety’ | iaibhp-nn®| (gbhp-b)® Lgmamei® (gmuBny’ | (gisct)®
3,370 .88 3 0.86 0.8j 0.01286; 0.11800! 0.11800; 61,710 0.60 £.00
Fuel heating value = 2,488 Btw/scl Based on 100% propane
Fugt sulfur = 168.1 ppmv Based on 100% propane at 123 ppmw
Fuet CO, fraction = 0 Based on 100% propane
* Fue! input at full load {scth] = Heat input at full load [MMBlwhr} x 108 [BtuMMBIw} / Biogas heating value {Btu/scl
° Enging vendor specification for natural gas fuel, assumed same for propane fusi except double for uncontrolled ROC.
© Same as during rormal operalion
¢ 50x emission factor {g/scl] = Fuet suffur [ppmv] x 10°x 64 {ibitb-mote SO} / 385.5 {scliib-mole] x 453.6 gfib
® From Tabte C-1 of Title 40, Code of Federai Regulations, Subpart 98. Propane based an Liquefied Petroleum Gases {LPG) tuel type.
! From Table C-2 of Title 40, Code of Federal Reguiations, Subpart 98. Propane based on Petrolaum fuel,type.
¥ "Pass-thraugh” CO, nol expected with 100% propane/LPG fuel
Catalyst Burn-in
Heat Emission Factors (SCR catalyst burn-in)
Fuel Input @ Pass-
Input @ Full Lond ROC Combust. through
Full Load (MMB co {g/bhp- NOx S0x Co, CH, N0 €O,
{scthy’ hr) (ibhp-hn®|  be® | {abhp-hr® | (gisen? (g/MMBLeY | (gamBt) | oimMBy | (grseh)®
3.870] 9.88 0.3 0.121 0.36 0.01266 61,710 3.0 0.60 0.00
Fuet heating value = 2,488 Btu/scl Basad on 100% propane
Fust suffur = 168.1 ppmv Based on 100% propane at 123 ppmw
Fuei CO; fraction = b)) Based on 100% propane
* Fuet input at full load {scfh] = Heat input at tull Joad [MMBiwhr} x 10f [BiwMMBIU] / Bicgas heating value [Btwsci}
® Same as during normat operation
© Based on average of 50 percent of normal NOx controt elficiency
© SOx emission factor fg/sct] = Fuet suifur [ppmv] x 10 x 64 {Ib/ib-mole SO,/ 385.5 [sclilb-mole] x 453.6 g/lb
© From Table C-1 of Title 40, Code of Federai Regutations, Subpart 98. Propane based on Liquefied Petroleum Gases (LPG} fue! type.
! From Table C-2 of Title 40, Code of Federal Regutations, Subpar! 98. Propan2 based on Petroleum fuel lype.
¥ "pass-through" CO, nol expected with 100% propane/LPG fuel
Hourly Emissions per Engine, Normal Operation, Both Operm(!_blhi)'
Pass-
Combust. through
co ROC NOx SOx PM10 PrI2.5 CO, CH, N,0 CO,
1.04; DAg! 0.32 Q.08 0.41 0.41] 1.18E+03] 2.77E-02 3.65E-03 4.74E402
* Except for SOx, CO,, CH, and N0, Hourly emissions [tb/hr] = Engine rating {hp} x Emission factor [g/bhp-hr} 7 453.6 [gfib}
SOx and pass-though CO; hourly emissions [itvhr] = Biogas input [scth} x Emission tactor [g/scf] / 453.6 [g/b]
Combustion COz, CH4 and N30 hourly emisisons {ibzhr} = Heat input [MMBtu/hr} x Emission factor [p/MMBtu} / 453.6 {g/ib}
Hourly Emissions per Engine, Normal Operation, One Engine Operating and One Engine Down Qll/hr)‘
Fass-
Combust. through
co ROC NOx SOx P10 PM2.5 COy CH, N0 CO,
1.04 0.42 0,42 Q.06 0.41 0.41] 1.15E+03; 2.18E-02 2.18E-03. 7.87E+02

* Except for SOx, CO;, CH, and N;0, Hourly emissions {Ib/hr] = Engine rating fhp} x Emission factor [p/bhp-hr} / 453.6 [g/ib}
SOx and pass-though CO; hourly emissions [ib/hr} = Biogas input {scth] x Emission factor [g/scl] / 453.6 [g/1b}
Cambustion CO;, CH¢ and N0 hourly emisisons {ibshr} = Heat input {MMBtuhe] x Emission factor jgp/MMBIu} 7 453.6 [g/ib}

TARP Operation Emissions



Table 8b CHP Engine Emissions with biogas/propane

Hourly Emissions per Engine, Start-Up (ib/he)®
Pass-
Combust, through
COo ROC HNOx S0x PRI1O PM2.5 CO, CH, H.0 CO,
5.72 1.70 1.25 0.15 0.41 0.41 1.18E+03; 2.77E-02 3.65E-03 2.37E+02
2 Start-up is 30 minutes with na CO, ROG or NOx controt by SCRzcatalyst system. Emissions are {or one-hour period that includes 30-minute
start-up
Houriy Emissions per Engine, SCR Catalyst Burn-n {ib/h)*
Pass-
Combust. through
CO ROC HOx 50x P10 P242.5 CO, CH,y N0 CO,
1,04 0.42| 1‘2‘5_[ 0.11 0.41 0.431} 1.1BE+03| 2.77E-02 3.65E-03 0.00E+00:
' 5 .
‘ Daily Emissions, both E Normal Operation {ib/day)®
Pasa-
Combust, through
co ROC NOx SOx PM10 PM2.5 co, CH, N0 co,
49.94 19.97] 19.97 3.73 19.64 19.64] 566E+04] 1.33E+00 1.75E-01 2.27E+0D4,
 Daily emissions {ib/day} = Number engines x Daily operating time [hr/day} x Hourly emissions ibMhr}
Dally Emissions, One Engine Normal Operation (ib/day)®
Pass-
Combust, through
co ROC NOx S0x P10 PM2.5 CO, CH, NO COy
24,97 9.99 9.59 1.34 5.82 982] 2.77E+04 5.23E-01 5.23E-02 1.89E+04;
* Daily emissions {ib/day} = Number engines x Daily operaling ime [hr/day] x Hourly emissions [ib/hr}
Daily Emissions, both Engines Normal Operation plus one Start-up for One Engine {ib/day)®
Pass-
Combust. through
co ROC NOX S0x PM10 PM2.5 co, CH, N,0 co,
54.62 21.26 20.81 3.80] 19.64. 19.64] 5.66E+04] 1.33E+00 1.75E-01 2.2GE+04
Annual Emissions, both Engines glb/ygar)‘
Annual Paoss-
Op. Combust, through
{hriyear-engine) co ROC NOx S0x PM10 PM2.5 €O, CH, M,0 co,
Start-Up® 18 205991 6117 44.94 5.39 14.73 14.73]  4.256+04]  G.96E-01]  1.31E-01]  853F.03
SCR Catalyst Buro-In® 120 249.68] 99,87 299.62 26.59 98.21 98.21] 283E+05] 6.64E400] 8.75E-01]  0.00E+00
Normal Operation, Both Eng.” 7,748] 16,117.01] 6,446.80 6,446.80; 1,203.87, 6,339.36 6.339.36] 1.83E+07] 4.28E+02 5.65E+01 7.34E+08
Normai Operation, One Enq,'a 438! 911.34 364.54 364.541 48.95 358.48 358.46] 1.01E+06 1.91E+401 1.91E+00 6.908+05
Total 8,322] 17484.02] 697238 7,185.90 1,284.79 6,810.76' 6.810.76] 1.96E+07] 4.55E+02] 5.94E+01 B.04E+05)

* Mustang estimate
* Based on each engine aperaling 95% of the time, excluding stan-up hours and SCH catalyst burn-in, with 5% downtime for maintenance or othar reasons.
° Anoual emissi {lofyear] = O ing time {hr/y gine] x Hourly emissions at full load [ib/hr-engine] x Number engines
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Table 8¢ CHP Engine Emissions

Hormal Operation, Both Engines Operating

Emission Factors (notmal operation)
Heat
Fuel nput @ Pass-
Engite | Input@ | FullLoad Daily Combust. through
Rating FullLoad | {MMBW/ Number Op. co ROC NOx SOx PRA1D PM2.5 co; CH, N0 co;
Type thp) (scth)® he) Engines | (hriday) | (g/bhp-tn)” | {g/bhp-hn® | tabhp-te)®] tarsch)® | (grohp-hn)® | (g/bhp-he)? | (gmmBty® | (g/amBty)’ | ramete)’ | (gisen)?
Jenbacher/GE JMS416vB82 1,573 37,002 9.88) 2i 24 0.3 0.12 Q.12 0.00153] 0.118 0.118] 53,020 1.0 0.10] 20.89
Fugl heating valug = 581 Blwscl Based on Mustang estimate of 86.5% biogas at 587 Btu/sel and 13.5% landll gas af 545 Biu/scl
Fued sulfur = 20 ppmv Based on Mustang estimate of 86,5% biogas al 20 ppmv and 13.5% landtii gas at 22 ppmv
Fuet CO; fraction = 0.404 Based on Mustang estimate of 86.5% biogas at 0.41 and 13.5% lancfili gas at 36.23%
? Fuel input at full foad {scth] = Heat input at fug load {MMBIWhr] x 10° {BIuMMBLu] / Fuet heating value [Blw/scl]
Control system vendor specifications
© SOx emission faclor [g/scl] = Fuel sulfur {ppmv] x 10% x 64 {bflo-mole SO,/ 385.5 {scifib-mole] x 453.6 g/ib
9 Bekon estimate for fiterable PM is 0.08 g/bhp-br, Fillerable PM10 and PM2.5 assumed equat {o filterable PM
Condensable PM emission factor !ur4 stroke jean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural Gas-fired Reciprocating Internal Combustion Engines, 7/2000), Tabie 3.2-2 .
is 8.91 x 10 l/MMBtu = 9 91 x 10 I/MMBU x 9.88 MMBIwhr heat input/ 1,573 hp engine rating x 453.6 g'b = 0.0282 glbhp-hr
Total Pi10 and PM2.5 efnission factor = 0.09 g/bhp-hr tilerable + 0.0282 g/bhp-hr condensable = 0,118 giobp-he. ‘
¥ From Table C-1 of Title 40, Code of Federal Regutations, Subpart 98 for naturaf gas. Biogas assumed same as natural gas becausa heal content
is primarity from methana. Does not include “pass-through® CO2 from fuel.
* From Table C-2 of Title 40, Coda of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat content
is primarily from methane. Does not include "pass-through* CO2 from fual,
7 *Pass-through® CO, emission factor [g/sci] = Fuel CO2 volume fraction [unitless] x 44 {foflb-maie CO;}/ 385.5 [sciib-mole] x 453.6 /b
Hormal Operation, One Engine Operating and One Engine Down
Heat Emission Faclors (normal operation]
Fuel input @ Pass-
Engine Input @ | Full Load Daily Combust. through
Rating FullLoad | (MMBiw/ | Wumber op. co ROC NOXx CH, N;O co,
Type {hp) {scih)® h) Engines | (hriday) | (o/bhp-hr)® | (g/bhp-he)® | (amhp-hr)® (oMMB' | (MMBY' | (g/sct)®
lJenbacherlGE JMS416vB82 1,573 16.828: $.88] 1 24 0.3 9.12} 0.12 1.0 0.190] 21.23
Fuet heating value = 587 Blu/sct Based on Mustanyg estimate for 100°% biogas
Fuel suffur = 20 ppmv Based on Mustang estimate for 100°% biogas

Fuel CO, fraction = 0.410 Based on Mustang estimale for 100% biogas

* Fue! input at full bad {scih] = Heat input at fuf load MMBIwh] x 10% {BlwMMBIU} / Biogas heating vaiue [Btusci]
® Cantrot system vendor specitications

“ SOx emission taclor fgiscl] = Fuet sutfur {ppmv] x 10° x B4 [to#ib-mole SO,] / 385.5 {sclib-mole] x 453.6 g/b

“ Bekon estimate for fiterable PM is 0.09 g/bhp-hr. Filterable PM10 and PM2.5 assumed equal 10 filerable PM

Condensable PM emission factor for 4-stroke lean-burn naturai gas fired engibes from AP-42, Section 3.2 {Natwral Gas-fired Reciprocating Intemat Combustion Engines, 7/2000), Table 3.2-2

i5 9.91 x 107 I'MMBIL = 9.91 x 10" IbAMMBu x 9.88 MMBlwhr heat inpul / 1,573 bp engine rating x 453.6 g/ib = 0.0282 g/bhp-hr.
Total PM10 and PM2.5 emission factor = 0.09 g/ohp-he fiterable + 0.0282 g/bhp-hr condensable = 0.118 g/bhp-he.

* From Tabte C-1 of Title 40, Code of Federat Reguiatians, Subpart 98 for naturai gas. Biogas assumad same as natural gas bacause heat conlent
is primarily from methane. Does not inciude “pass-through® CO2 from fuel.

! From Table C-2 of Title 40, Code of Federaf Aeguiations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat content
is primarily from methane. Does not include "pass-through” CO2 from fuel.

¥ "Pass-thvough* CO, emission factor fg/scl] = Fuet CO2 volume fraction [unitless] x 44 {ib/fo-mole CO,} / 3855 {sciib-mole} x 453.6 g/lb
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Yahble 8c

CHP Engine Emissions

Start-up
Emission Factors (start-up
Heal
Fuel input @ Pass-
nput @ Full Load Combust. through
Fult Load {MMBtu/ co ROC NOx SOx PM10 PM2.5 co, CH, N0 cO,
(scth)® he) (aibhp-hel®| (g/bhp-hr)® | {amhp-hr)®|  (a/se)’ (GMMBIY° | (G/MMBIUYE | (gisel)”
9,232] 288 3 0.43; 98 0,03032] 1.0 0.10. 0.80
Fuel healing value = 1.070 Blu'sel Based on 100% natural gas
Fuet sulfur = 4.3 ppmy Based on 100% natural gas at 0.5 grains/100 sct
Fuel CO; fraction = 0.0154 Based on 100% natural gas
® Fuel input at full Joad [scih] = Heat input at full load [MMBiwhi] x 10° [BUW/MMBLY] / Biogas heating value [Blwsel}
b Engine vendor specification
¥ Same as during normal operation
¢ SOx emission factor [g/sci} = Fuel suitur [pprav] x 107 x 64 {b/%-mole SO, / 385.5 {scl/ib-male} x 453.6 gty
* “Pass-through” CO, emission factor {g/sct} = Fuet CO2 volume fraction junitless] x 44 (ib/ib-mole CO,} / 335.5 [sci/ib-mole} x 453.6 gfib
Catalyst Burn-in
Heat TEmission Factors {SCR g_a_!_a_lysl burn-in
Fuel Input @ Pass-
inpnt @ Full Load Combust. through
Fuli Load {MMBtu/ co ROC NOx 50x PM10 PM2.5 Cco; CH, CO;
{scth)* hr) {a/bhp-he)® | {abhp-nr)® {(amhp-he)*l  (a/scl)® | (a/bhp-hn)® | (abhp-hr)® j{a/aMBtu)®] (g/MMBtu)® {g/sct)”
9,232 9.88, 0.3 0.12 0.36{ 0.00032} 0.11800 0.11800, 53,020 1.0 0.10; 0.80
Fuel heating value = 1,070 Btwsct Based on 100% naturai gas
Fuei suifur = 4.3 ppmv Based on 100% natural gas at 0.5 grains/100 scf
Fua! CO, fraction = 0.0154 Based on 100% natural gas
* Fuet input al full foad [scih] = Heat input at ful koad [MAMBtu/i] x 10° {BIuMMBIL] / Biogas heating value (Btusscl]
same as during normal aperation
Based on average of 50 percent of normat NOx conirot efficiency
? SOx emission factor [g/scf] = Fuet sulfur fppmv x 10°% x 64 [lo/b-mata SO}/ 385.5 [sctib-mole] x 4536 gitb
* *Pass-through® CO, emission facter {g/scl] = Fuet CO2 volume fraction {unitiess] x 44 {ivib-mole COZ} / 385.5 [sci4b-mole] x 453.6 g/io
Houtly Emissionis per Engine, Normal Operation, Both Engines Operating (ib/h 1)
Combust.
co ROC NOx S0x PM10 PM2.5 CO, CH,
Operating with biogas/naturai gas 1.04 0.42 0.42 0.06 0.4 0.4 JA5E#03]  2.1BE-02 3
Operating with biogas/propane 1.04 0.42 0.42§ OAOE] 04 0.4 .18E+03 7TE-02 .
Maximum case for Normal Op. Ih/hr 1.04 0.42] Oﬁ-ﬂ 0,08] 0.4 0. J8E+03 .77E-02i .
Hourly Emissions per Engine, Normal Operation, One Engine Operating and One Engine Down (ib/hr)”
Pass-
Combust. through
(o] ROC S0x PM10 PM2.5 CO, CH, N,O CO,
1.04 0.08 0.4 0.41 15E+0: .1BE-02 2.1BE-0 7.8B7E+02
1.04 0.0‘5‘ 0.4 0.41 .t5£+0 ‘LB‘E»02 21?5-0 7. ZE;Q_?:
Max. case for Normal Op. 1 engine ib/hr 1.04: 0.05} 0.4 041 15E+0: . 18E-D2 2.18E-0; 7.87E+02;
TRRARP Cperation Emissions 17



Table 8¢ CHP Engine Emissions

Hourly ions per Engine, Start-Up (Ib/hr)®
Pass-
Combust. through
co ROC NOX 50x PM10 PM2.5 co, CH, N.0 co,
,72] 0.85 .25, .04 0.41 0.41 5E+403 . 18E-02] . {BE- 4.08E +02,
72 170 .25 15 0.41 G41] 1.786403] 277608  3.63E- S 37EL02
Maximum case for engine startup ibihr 721 1.70] 25[ .15 041 0.41]  1.18E.03] L 77E-02]  3.65E- 4.08E +02]
* Start-up is 30 minutes with no CO, ROC or NOx control by SCRcatalyst system. Emissions are for one-hour pariod that includes 30-minute
start-up
Hourly i per Engine, SCR Catalyst Burn-In (i /hi)*
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 CO, N,O CO,
04 .42 25 0.01 0.41 0.4 15E+03 2.18£-03 1.62E+01
’ 04 ,4_5! .25 0.11 0.41 ~ 04 18E«03! 3.65E-03! E+00.
Maximum case for SCR burn-in Ibiht 04 :42] .25 0.1% 0.41 - 0.4 .1EE'03; 2,77E-02 3.65E-03{ - 1.62E+01
Dally Emissions, both Engines Normal Operation fihiduy)‘
Pass-
Combust. through
co ROC NOx SO0x P10 P25 €O, CH, N,O co,
49.94 19.37 19,97 7:5] 19.64 13.64] 5.54E+04 1.05E+00 1.05E- L 76E+404
49.94 19.37] 19.97 .72{ 19.64 19.64] 5.68E+04 1.33E+D0 1.75E- L 27E+04
o e ehhe sl
Max. case for Normat Op. 2 eng. {biday 49.94: 19.97 19.97 .73 19.64; 19.64] 5.66E+04 1.33E+00 1.75E- L 76E+04
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Table 8¢

CHP Engine Emissions

Daily Emissions, One Engine Normal Operation {Ib/day)’
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 co, CH, N,0 co,
24.97] .9 9,93 1.34 .82 9.82] 2.77E+04 3.23E-01 5.23E.0; 1.89€+04|
24.97| L 9.93 1.34 éj 9.82] 277E+D4 5.23E-01 5.23E-0: 1.89E+04
Max. case tor Normat Op. 1 eng. ib/day 23.97| 9¢ 9.99 1.34, ﬁ( 9.82! 2.77E+04; 5.23E-01 5.23E-0; 1.89E404
Daily Emissions, both Engines Normal Operation pius one Start-up for One Enging ib/day)®
Pass-
Combust, through
co ROC NOx SOx PR10 Pr2.5 CO., CH, N0 €O,
4.62] 20.51 20. .72 .64 .64 .54E+04 .05E+00, -03E-0 L.72E+04
4,62 21.25] 20,/ .80 .63 .64 .66E+04 -33E+09) .I5E-0 . 25E +04:
E S . s
Maximum case fof Normai Op. + 1 St 54,62 21.26] 204 .80 .62 .64 .66E +04 L33E+00 75E-0 L. 72E+04;
Annual both Engines (Ib/year)®
Pass-
Annus! Op. Combust, through
{hrfyear-engine) cO ROC NOx SOx PMI0 PM2.5 €O, CH, N0 [o1e
Start-Up® 18] 205.99 61.17 44.94 5.38! 14,73 14,731 42,485.71 1.00] 0.13 14,680.38
SCR Catalyst Burn-in® 120, 243.68 93.87 299.624 28,59, 98.21 98.211  2.B3E+05] 6.64E+00) 8.75E-01 3.85E+03
Normal Operation, Both Eng.” 7,746 _16,117.01 8,446.80 6.446.80] 1,203.87 6,339.36! 6.339.36] 1.83E+07] 4.28E.02] 5.65E+01 1.21E+07
Normal Operation, One Eng.” 438 91134 364.54 364,54 48,95 368.46 358.46! 1.01E+08] 1.91E.01 1.81E400! 6.90E405
Total 8,322 17.484.!}?_.—’] 6,972.38 7,155,890 1,284.79 §,810.76: 5810.76] 1.96E+07] 4.55E+02] 5.94E+01 1.28E+07
* Musteng estimate
 Based on each engine operaling 95% of the time, excluding start-up hours and SCR catalyst burn-in, with 5% downtime for maintenance or other reasons.
© Annuat emissions [lo/year] = Operating time [hriyear-engine] x Hourly emissions at fuil load {/hr-engine] x Number engines based on maximum emissions by opeartional case
from the bioaas/natural gas case
205.99 3433‘ 44.94! 1,05] 4.7 14.7. 41.566.00‘ 0.78 0.08 1 1,687.69{
49,68 99.87 299.62 1.58 3.2 98. . 77E405; .23E+00 5.23€-01 L.B9E+03
16,117, 6,446.80. 6.446.80! 696,73, 6.339.3 6,339, 7SE+07] I7E+02 L.37E+01 .56E 406
91134 364.54 364,54 48.95 358,44 358. -01E+06: S1E+0t S1E+00 .S0E +05!
17,484.02 6,945.54 7,155.90; 748,30 6,810.76 6,810.76| 92E+07; .62E+02] .B2E+01 L03E+07
0.00 26.84 0.00 4.34 .00 0.00 919,71 0.21 0.05 2,992.69
0.060 0.00 0.00 25.0t 0.00 0.00 6,131.42 1.41 0.35 0.00
0.00 0.00 0.00 507.14 0.00 0.00 395782.88 91.09 22.77 2,575,708.76
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 26.84 0.00 536.49 0.00 0.00 402,834.01 92,71 23,18 2,578,701.46
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MRF/AD Tank Clear Diesel Red Diesel Gasoline Tank

Hourly Annual Hourly Annual Hourly Annual Hourly Annual

Emission | Emission | Emission | Emission | Emission | Emission | Emission | Emission

CAS Rate Rate Rate Rate Rate Rate Rate Rate

Compound Number (tb/hr) (ibiyr) (ib/hr) (tbryr) (Ib/hr) (iblyr) (ib/hr) (ib/yr)
Benzene 71432 1.14E-06 0.01 1.14E-06 0.01 2.28E-06 0.02 5.82E-05 0.51
Ethylbenzene 100414 | 2.28E-06 0.02 1.14E-06 0.01 3.42E-06 0.03 4.57E-06 0.04
n-Hexane 110543 1.14E-06 0.01 1.14E-06 0.01 1.14E-06 0.01 5.25E-05 0.46
Toluene 108883 1.83E-05 0.16 1.14E-06 0.01 2.51E-05 0.22 6.39E-05 0.56
1,2,4-Trimethylbenzene 95636 3.65E-05 0.32 1.14E-06 0.01 4.91E-05 0.43 1.14E-06 0.01
m-Xylene 108383 4.68E-05 0.41 1.14E-06 0.01 6.28E-05 0.55 1.71E-05 0.15

Diesel 8.00E-04  7.01 ‘ ‘
g/s 1.01E-04




Tabie 8d

#¥RF CHP Engine Emissions with biogas/propane

Normal Operation, Both Engines Operating

Factors {normal

ion)

Heat
Fuet nput @ Pass-
Engine | put@ !Full Load Daily Combust. through
Rating FultLoad | (MmBtu/ | Number op. co ROC NOx 50x PMI0 PM2.5 CO. N0 Co;
Type (hp) {scth)® hr) Engines | (hwday) |(gibhp-he) | (aibhp-he)® | tg/bhp-he® | (aisct)® | (abhp-he)! | (ahp-hr)’ | oimmBre)® omuBt) | sct®
QJenbachen’GE JNMS420882 1,966 15,264 12.32 2 24 0.2 g.114 0.12 0.00314 0.118 0.118 54,193 1.27] 0.17 16.23
Fuel heating valug = 807 Btu/sct Based on Mustang estimate of 86.5% landfiil gas at 545 Btu/scf and 13.5% propane at 2,488 Blu/sci
Fuel sulfur = 42 ppmv Based on Mustang estimate of 86.5% fandfilt gas at 22 ppmv and 13.5% pmpane at 168.1 ppmv
Fuel CO2 factor = 54,193 p/MMBlU Based on Mustang estimate of 86.5% tandfii gas at and 13.5% propann
Fuel CH4 factor = 1.27 g/MMBtu  Based on Mustang estimate of 86.5% landfili gas at and 13.5% propar\e
Fuel N20 factor = 0.17 ¢/MMBtu  Based on Mustang estimate of 86.5% tandfili gas at and 13.5% pmpane
Fuei pass-through COj Iraction = 0313 Based on Mustang estimate of 86.5% landfilt gas at 0.3623 and 13.5% propane at 0
* Fuet input at full toad fscth} = Heat input at full Joad [MMBtuwhr] x 10° [BtuMMBIu] / Fuet heating value [Btu/scl]
® Control system vendor specifications s B
© 80x emission !al:mr {g/scl] = Fuel suliur {ppmv] x 10% x 64 {{bAb- mc\e S0,]/ 385.5 {sclib-mote] x 453.6 g/ib . , ,
¢ Bekon estimate for filterable PM is 0.09 9/bhp-hr based on firing biogas and natural gas. Assumed simifar for firing biogas and propane, Filterable PM10 and PM2.5 assumed equat to fillerable PM.
Condensable PM emission factor for 4-siroke fean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural Gas-fired Rec ing Inteenat Ci ion Engines, 7/2000j, Table 3.2-2
is 9.91 x 107 /MMBIU = 9.91 x 107 I/MMBIU x 9.88 MMBIwhr heatinput/ 1,573 hp engine rating x 453.6 g/t = 0.0282 g/bhp-hr.
Total PM10 ang PM2.5 emission factor = 0.09 g/ohp-hr filterable + 0.0282 g/bhp-hr condensable = 0.0118 gibhp-he.
® From Table C-1 of Title 40, Code of Federal Regulations, Subpart 98. Blogas assumed same as natural gas because heat content is primasily from methane. Does not include "pass-through™ CO2 from tuel,
Propane based on Liguefied Petroleum Gases {LPG} fuat type.
! From Table C-2 of Titte 40, Code of Federai Regulations, Subpart 98. Biogas assumed same as natural gas because heat cantent is primarily from methane. Propane based on Petroleumn fuet type.
#-pass-through® CO, emission factor {g/sc] = Fuel CO2 volume fraction [unitless} x 44 {ib/tb-mole CO,}/ 385.5 {selib-maie) x 453.6 afit
Hormal Operation, One Engine Operating and One Engine Down
Heat
Fuel Input @ Pass-
Engine input @ {rytl Load Dally through
Rating | FullLoad | (mmBty/ | Number op. co ROC NOx SOx CH, N0 €0,
Type {hp} {setn)® he) Engines | (brday) | (gidhp-hn® | abhphn®| (aibhp-nn® | (g/sety® (ammBuy | ormams’ | (grset)?
Jenbacher/GE JM5420882 1.966 22,602 12.32 1 24 8.2 0.114 8.12 8.00168 1.0 0.10 18.76;
Fuel heating value = 545 Btussel Based on Mustang estimate for 100% landlill gas
Fuel suifur = 22 ppmv Based on Mustang estimate for 100% tandfill gas
Fuet CO, fraction = 0.362 Based on Mustang estimate for 100% landfilt gas

? Fue! input at fult foad {scth] = Heat input at utt load [MEBwhe] x 10° {BlwMMBtu} / Biogas heating value [Blu/scl]

¥ Contrat system vendor speciiic

ations

© S0x emission factor {g/scf] = Fuel sulfur fppmv] x 10°° x 64 {ibrib-mole SO,) # 385.5 [sciib-mote] x 453.6 gfib

“ Bekon estimate for fillerable PM is 0.09 giohp-hr. Filterable PM10 and PM2.5 assumed equat to filterable PM
Condensable P# emission factor !or 4-stroke fean-burn najural gas fired engibes from AP-42, Section 3.2 {Nalutal Gas-fired Recipracating Infarnal Combustion Engines, 7/2000), Table 3.2-2
i 9.91 x 107 Ib/MMBtu = 9,91 x 10 /MBI x 9.68 MMBtu/hr heat input / 1,573 hp engine raling x 453.6 g/ib = 0.0282 gbhp-hy.
Total PM10 and PM2.5 emission factor = 0.09 g/bhp-hr filterable + 0.0282 g/bhp-hr condensabte = 0.0118 g/bhp-hr.
 From Table C-1 of Tille 40, Coce of Federal Regulations, Subpart 98 for natura! gas. Biogas assumed same as natural gas because heat content is priimarity from methane, Oaes not include "pass-through” CO2 from Iuel.
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heal cortent is primarily from methane. Does nol inciude pass-through™ CO2 trom fuetl.

? "Pass-through™ CO, emission factor {g/sct} =
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Fuel CO2 volume fraction [unitless] x 44 {ib/ib-mole CO,} / 385.5 [scifib-mole] x 453.6 g/ib
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Tabte 8d

MRF CHP Engine Emissions with biogas/propane

Start-up
Factors (start-up}
Heat
Fuet Input @ Pass-
input @ Full Load ROC Combust, through
Full Load {MMBtu/ co {g/bhp- HOx SOx P10 PM2.5 €O, CH, N0 COo,
(scihy’ t)  {(amhp-nn®] b |@mhphn®l  (gisct)® | {gibhp-hn® | (gibhp-he)® | (giMBIUY®| (gMMBry' | (gMBy | gisen®
4351 12.324 8.2 0.114 .12 0.012686; 0.11809] 0.11800! 81,710 3.0 0.60] 2.00
Fuel beating value = 2,488 Btussct Based on 100% propane
Fuel sulfur = 168.1 ppmv Based on 100% propane at 123 ppmw
Fuel CO; fraction = [ Based on 100% propang
* Fuel lnput at full foad [scfh) = Heat input at futt load {MMBtwhr] x 10° {Blu/MAMBLY}/ Biogas healing vatue [Biu/scl}
b Engine vendor specification for natural gas fuel, assumed same for propane fuel except double far uncontrotied ROC,
© Same as during normal operation
“ SOx emission factor [g/scl] = Fuel sullur [ppmv] x 10°® x 64 [ib/lb-mola S0;] 7 385.5 (scifib-mate] x 453.6 g/ib
* From Table C-1 of Title 40, Code of Federat Regulations, Subparl 98, ‘Propane based on Liquefied Pelroleum Gases (LPG) fuel type. U
! From Table C-2 of Titfe 40, Code of Federal Regutations, Subpart 98. .Propane based on Petroleum fug! type. B
% "Pass-through” CO; not expected with 109% propane/LPG fuel
Catalyst Burn-in
Heat Emission Factors (SCR catalyst burn-in)
Fuei npt @ Pass-
Inpunt @ Fult Load ROC Combust. through
Full Lead (ANMBtu/ co {g/bhp- NOx SOx P10 PM2.5 co; CH, N0 Co,
(scth)® hr) (aiohp-nn)® | hey® | (gibhp-e® | (seh)?! | igionp-he)® | (gibhp-hr)® | (aiMmBIu)® | (immBtay | iamBl)' | (g/een®
4,951 12.324 0.2] §.114 0.12 0.01266] 0.11800; 0.11800, 61,710 3.0 0.60| 0.00
Fuel healing value = 2,488 Blussct Based on 100% propane
Fuel suifur = 168.1 ppmv Based on 100% propans at 123 ppmw
Fuet COy fraction = 0 Based on 100% propane
® Fuet input at full load [scth] = Heat input at fuff ioad {MMBluhr] x 10° [BIWMMELu] / Biogas heating value [Btu'scf]
® Same as during normal operation
© Based on average of 50 percent af normai NOx control efficiency
* SOx pmission factor g/scl} = Fuol sultur fppmv] x 10°® x 64 (ibsib-mole SO} / 385.5 {sctib-mole] x 453.6 g/ib
° From Table C-1 of Tilfe 40, Code of Federai Requiations, Subpart 98, Propane based on Ligusfied Petroleum Gases {LPG} fusf type.
! From Table C-2 of Title 40, Cade of Federal Reguiations, Subpart 98. Propane based on Petroteum uel lype.
2 *Pass-through™ CO, not expacted with 100% propane/LPG fuet
Hourly Emissians per Engine, Normal Opesation, Both Engines Operating gi_g_l_hr)'
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 CO, CH, N,O CO,
0.87| 0.49 0.52 0.11 051 0.511 1.47E+03 3.45E-02; 4.55E-03 5.46E+02
* Except for SOx, CO,, CH, and N0, Hourly emissions {ib/hr} = Engine rating {hp} x Emission factor {g/bhp-he) / 452.6 [g/b]
80« and pass-though CO; hourty emissions [iohr} = Biogas input (scth} x Emission factor {g/sci} / 453.6 [p/ib)
Combustion COy, CH, and N.O hourly emisisans {Ib/hr] = Heat input [MMBtwhr} x Emission factor {g/MMBlu} / 453.6 {g/b]
Hourly per Engine, Normal Operation, One Engine Operating and One Engine Down lehl)’
Pass-
Combust. through
CO ROC NOx SOx PHM1D PHI2,5 CO, CH, N,O CO,
0.87: 0.49 0.52 0.08' 0.51 0511 1.44E+03 2.72E-02 2.72€-03 9.356+02

* Excep! for SOx, CO,, CH, and N0, Hourly emissions fibfhe] = Engine rating {hpj x Emission tactor {g/bhp-hr}/ 453.6 [g/b}
SOx and pass-thaugh CO; hourly emissions [ib/hr] == Biogas input {scih] x Emission faclor {g/scf] / 453.6 [g/b)
Combustion CO;, CH, and N,O hourly emisisons {ib/hr] = Heat input [MMBtu/he] x Emission factor jg/MMBlu} / 453.6 {g/ib}

TRAP Operatian Emissions
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Table 8d

MRF CHP Engine Emissions with hiogas/propane

Hourly per Engine, Start-Up (ib/hr)”
Pass-
Combust. thraugh
co ROC NOx SO0x PM10 P42.5 CO, CH, N,O CO,
0.87 0.49 0,52 0.19} 0.51 0.51]  147E+03! J.45E-02 4.55E-03 2.73E402:
2 Start-up is 30 minutes with no CO, ROC or NOx conirol by SCR/catalyst system. Emissions are for one-haur period that inciudes 30-minute
stad-up
Hourly Emissions per Engine, SCR Catalyst Burn-in (ib/hr)®
Pass-
Combust. through
co ROC NOx S0x PM10 PM2.5 CO; CH, N.O €O,
0.87 0.49 0.52 0.14 0.51 0.51f 1.47E+03] 3.45E-02f 4.55E-03 0.00E+00
: . ; ‘
: Daily ians, both Engines Normal O (thiday)®
Pass-
Combust. through
Cco ROC NOx SOx PM10 PRI2.5 CO, CH, N.O Cco,
41.61 23.72 24,97, 5.08 24.53] 24.5_5-] 7.06E+04] 1.65E+00: 2.18E-01 2.62E+04
* Daily emissions {ib/day} = Number engines x Daily operating time [hr/day] x Hourly emissions {ib/hr}
Daily Emissions, One Engine Normal Operation {ib/day)”
Pass-
Cambust. through
Cco ROC NOx S0x P10 PM2.5 CO, CHy N,O CO,
20.80; 11.86 12.48 1.98; 12.27 12.27| 3.46E+04: 6.52E-01 6.52E-02 2.24E+04]
* Daily emissions [ib/day} = Number engines x Daily operating time [hr/day]} x Hourly emissions {ib/hs]
Daily both Engines Normal Operation plus one Start-up tor One Engine (lh,'day)‘
Pass-
Combust. through
CcO ROC NOx SOx PM10 PM2.5 CO, CH, N.O Co,
41.61 23.72] 24.97 5.16 24.5‘51 24.53] 7.06E+04] 1.66E+00. 2.18E-01 2.59E+04
Annual Emissions, both Engines {lbjyear)®
Antnuat Pass-
Op. Combust. through
(hriyear-engine) co ROC NOx S0x PHI10 PM2.5 co, CH, N0 co,
Start-Up® 18 31.21 17,78 18,72 6.88 18.41 18.41] 5.30E+04 1.24E400 1.64E-01 9.83E+03
SCR Catalyst Burn-in® 126{ 208.04 118.58 124.83 33.16 122.74 122.74] 3.53E+05] 8.28E+00 1.09E400: OCE +00
Narmal Operation, Bolh Eng.” 7.7461 13.429.13} 7.654.61 8.057.4§_{ 1,837.99{ 7,923.19 7.923.19] 2.28E+071 5.34E:02 7.05E+01 8.46E+08|
Normat Operalion, One Enq,b 759.35, 432.83 45581 72.31 448.02 448.02 SE+06]  2.3BE+01 2.38E+00 8.19E+05|
Tolal 8,322] 14427741 8,223.81 8,656.64] 1,750.34]  8,512.36 8,512.36] 245E+07] 5.68E+02 TA1E01 $9.29E+06|

* Mustang estimate

® Based on each engine operating 95% of the time, excluding siart-up hours and SCR catatyst bumn-in, with 5% downtime tar mainienance or other reasons.

¢ Annual emissions [folyear} = Operating time [hriyear-engine} x Hautly

TRRP Operation Emissions

at full load jib/hr-engi

] x Number engines
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Table 8e MRF CHP Engine Emissions

Operating with landfill gas

Operating with NG/propane

Maximum case for Normal Op. ib/hr

Operating with landfill gas

Max. case tor Normat Op. 1 engine Ib/hr

Operating with fandfifl gas

Operating with NG/propane

Maximum case for engine startup ib/hr

Operating with fandfili gas;
Operating with NG/propane
Maximum case for SCR burn-in 1b/hr

Operating with fandfill gas

Hourly E: per Engine, Normal Operation, Both Engines Operating (b/hr)®
Pass-
Combust. through
co ROC NOx S0x PM10 PM2.5 co, CH, N,O co,
0.87 0.48 0.52, 0.08! 0.51 0.51 1.44E+03 2.72E-02 2.72E-03 9.35E+02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
O.Bﬂ 0.49 0.52 0.08; 0.51 0.51 1.44E+03 2.72E-02 2.72E-03 9.35E402
Hourly E per Engine, Normal Operation, One Engine Operating and One Engine Down {ib/hr)*
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 co, CH, N,O €0,
0.87] - 049 0.52, 0.08 1 051 0.51 1.44E+03 2,72E-02 2.72E-03 9.35E+02
0.00 0.00 0.00, 0.00 . 0.00] 0.00. 0.00 . 0.00 0.00 0.00]
0.87 0.49 0.52 0.08 0.51 0.51 1.44E+03 2.72E-02 2.72E-03 9.35E+02
Hourly E ions per Engine, Start-Up {tb/hr)*
Pass-
Combust. through
co ROC NOXx SOx PM10 PM2.5 O, CH, N0 €O,
6.93 1.18 1.56 0.05) 0.51 0.51 1.44E403]  2.72E-02]  2.72E-03]  4.88E+02
0.87 0.49 0‘52_] 0.19 0.51 0.51 1.47E403 345E-02 4.55E-03 2.73E+02
6.93 1.18 1.55] 0.18 0.51 0.51 1.47E+03 3.45E-02 4,55E-03 4.88E+02
* Start-up is 30 minutes with no GO, ROGC or NOx control by SCR/catalyst system. Emissions are for ane-hour period that includes 30-minute
start-up
Hourly Emissions per Engine, SCR Catalyst Burn-in (Ib/hr)®
Pass-
Combust. through
co ROC NOx SOx P10 PM2.5 CO, CH, N,O CO,
6.93 1.18 1.56 0.04 0.51 0.51 115619.95 2.18 0.22 469.04
0.87 0.49 0.52 0.14 0.51 0.51 1471.67 0.03 0.00 0.00
6.93 1.18 1.56 0.14 0.51 0.51 1.16E+05]  2.18E+00 2.18E-01 4.69E+02
Daily Emissions, both Engines Normal Operation (Ib/day)’
Pass-
Combust, through
co ROC NOXx SOx PM10 PM2.5 CO, CH, NO COo,
41.61 23.72 24,97 3.96 24.55 24.55 6.91E+04]  1.30E+00 1.30E-01 4.49E+04
0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00] 0.00
41.61 23.72 24.97 3.96 24.55] 24,55 6.91E+04]  1.30E+00 1.30E-01 4.49E+04)

Max. case for Normai Op. 2 eng. Ib/day
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Tabie 8e

MRF CHP Engine Emissions

Daily Emi One Engine Normal Operation {lb/day)®
Pass-
Combust. through
co ROC NOX SOx PM10 PM2.5 CO, CH, N,O CO,
Qperating with landfill gas 20.801 11.86 12.48 1.98 12.27 12.27 3.46E+04 6.52E-01 6.52E-02 2.24E+04
0.00 0.00 0.00 0.00: 0.00] 0.00 0.00 0.00 0.00 0.00
Max. case for Normai Op. 1 eng. Ib/day 20.80; 11.86 12.48 1.98; 12.5‘7] 12.97] 3.46E+04 6.52E-01 6.52E-02 2.24E404
Daily E both Engines Normal Operation plus one Start-up for One Engine (ib/day)’
Pass-
Combust. through
; co ROC NOX SOx PM10 PM2.5 co, CH, N,O €O,
Operating with fandfill gas 47.68 . 24.40 26.01 3.93 .24.55 24.55 6.91E+04] 1.30E+00 1.30E-01 4.44E+04
©0.00; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00! 0.00!
Maximum case tor Normal Op. + 1 SU 47.68 24.40 26.01 3.93! 24‘5—*51 24.55] 6.91E+04]  1.30E+0Q0 1.30E-01 4.44E+04
Annual E , both Engines (Ib/year)®
Pass-
Annuai Op. Combust. through
(hr/year-engine co ROC NOx SOx PIA10 PM2.5 CO, CH, NO co,
Start-Up* 18 249.65 42.44 56.17 6.88: 18.41 18.41 52,980.26 1.24 Q.18] 17.551.83,
SCR Catalyst Bumn-in® 120] 1,664.34 282.94 374.48 33.186 122,74 122.74 2.77E+07 5.23E+02 5.23E+01 1.13E+05!
Normat Operation, Both Eng.° 7.746] 13.429.13 7.,654.61 8,057.48 1,278.88, 7,923.18 7,923.18 2.23E+07 4.21E+02 4.21E+01 145E+07
Normal Operation, One Eng.° 438 758.35 432.83 455.61 72.31 448.02 448.02 1.26E+08]  2.3BE+01 2.38E+00 B8.19E+05
Total 8,322  15,102.48 8,412.82] 8,943.74 1,391.23 8,512.36] _ B,512.36] 5.14E+07]  9.69E+02] 9.69E+01 1.54E+07

* Mustang estimate

® Based on each engine operating 95% of the time, excluding start-up hours and SCR catalyst burn-in, with 5% downtime for maintenance or other reasons.

¢ Annua} emissions [ib/year} = Operating time {hriyear-engine] x Hourly emissions at full load [Ib/hr-engine} x Number engines based on maximum emissions by operational case

TRRP Operation Emissions
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Table 9a AD Fiare Emissions

E Factors
Pass-
Biogas Combust. through
Heat Input |Flow Rate| Daily Op. co ROC NOx SOx PM10 PM2.5 CO; CH, N0 Co,
Type (MMBlu/hr)® | (scth)® | (hr/day) | (Ib/MMBtu)® | (Ib/MMBIY)° | (b/MMBLYY | (arset)® | (b/MMBIY)® | (b/MMBIY)® | (g/MMB)® | (o/MMBIY) | (o/MMBHY)' | (giset®
John Zink ZTOF 1.23 2,125] i 0.2 0.0027 0.08 0.01506 0.042] 0.042 53,020 32 0.63 21.23
Biogas sulfur = 200 ppmv
Biogas CO; fraction = 0.41 Conservative estimate

* Heat input assumed to be 1/16 of heat input to two CHP engines when purging one digester. Biogas flow rate assumed to be 1/16 of biogas to two CHP engines.
® Manutacturer's specifications
¢ From SBCAPCD Rule 359
¢ 50x emission factor [g/scf} = Biogas suifur [ppmv] x 10 x 64 [ibib-mole SO} / 385.5 {sct/ib-mole] x 453.6 g/lb
® From Table C-1 of Title 40, Code of Federa! Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat content
is primarily from methane. Does not include “pass-through™ CO2 from biogas.
' From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for naturai gas. Biogas assumed same as natural gas because heat content
is primarily from methane. Does not include “pass-through® CO2 from biogas.
¢ “Pass-through” CO;, emission factor {g/scf] = Biogas CO, volume fraction [unitiess] x 44 {lo/To-mole CG,| / 385.5 {sci/ib-mole] x 453.6 g/ib

Digester Purging Hourly Emissions®
Biogas Flow Pass-
Heat Input Rate Combust. through
(MMBtL/hr)® {scth)® co ROC NOx S0x P10 PM2.5 CO; CH; N,O €O,
1.23 2,125 0.25 0.00 0.10 0.07 0.05 0.05 144.33 0.01 0.00 99,45

* Heat input assumed to be 1/16 of heat input to two CHP engines when purging one digester. Biogas flow rate assumed to be 1/16 of biogas 1o two CHP engines.
® Except for SOx and pass-through CO,, Hourly emissions {lb/hr} = Heat input [MMBtw/hr} x Emission factor [ib/MMBtu}
SOz and pass-through CO, hourly emissions {ib/hr] = Biogas input {scth} x Emission factor {g/scf] / 453.6 {g/tb}

Digester Purging Daily Emissions”
Pass-
Daily Op. Combust. through
{hriday) co ROC NOx SOx PM10 PM2.5 CO, CH, N,0 co,
1 0.25 0.00 0.10 0.07 0.05 0.05 144.33 0.01 0.00 99.45
* Daily emissions {Ib/day] = Daily operating time [hr/day} x Hourly emissions {lo/hr}
Digester Purging Annual Emissions®
Annuat Pass-
Op. Combust. through
(hriyear) co ROC NOx SOx PM10 PM2.5 CO, CH, N0 co,
278 68.65 0.93 27.46 19.62 14.42 14.42 40,122.73 242 0.48 27,647.75

 Annual emissions {ib/year] = Annual op. {hr/year] x Hourly emissions {ib/hr}
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Table 9a AD Flare Emissions

Hourly Flaring Emissions for One Engine Oft-Line®
Pass-
Heat input Fiow Rate Combust. through
(MMB1u/hry® {scth)* co ROC NOx SOx PM10 PM2.5 CO, CH, N,0 CO,
9,88 17,002 1.98 0.03 Q.79 0.56 0.41 0.41 1,154.61 0.07 0.01 79562
* Heat input assumed to be heat input to two CHP engines. Flow rate assumed to be biogas flow rate to two CHP engines.
o Except for SOx and pass-through CO,, Hourly emissions {ib/hr} = Heat input {MMBiu/hr} x Emission factor fib/MMBtu}

SOx and pass-through CO; hourly emissions {Ib/hr] = Biogas input [scth] x Emission factor {g/scf] / 453.6 [g/lb}

Daily Flaring Emissions for One Engine Ofi-Line®
Pass-
Daily Op. , , Combust. | through ,
{hr/day) co ROC NOx SOx PMA10 PM2.5 CO, CH, N,O CO,
24 47.41 0.64 18.97 13.55 9.96 8.96 27,710.66 1.67 0.33 19,094.85
* Daily emissions {Ib/day] = Daily operating time [hriday] x Hourly emissians fitvhr]
Annual Flaring Emissions for Engines Off-Line®
Annuat Pass-
Op. Combust. through
{hr/year) co ROC NOx SOx PM10 PM2.5 CO, CH, N,O CO,
876 1,730.63 23.36 692.25 494.52 363.43 363.43] 1,011,439.26 61.04 12.02] 696,962.07
# Annual operating hours assumes each engine is ofi-fine 5% of the time during a year (438 hrs/engine)

® Annual emissions {Ib/year] = Annual op. {hriyear} x Hourly emissions {Ib/hr}
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Table 10 Emergency Generator Testing Emissions

Fuef Emission Factors (g/bhp-hr)* Emission Factors {g/gat)
Use
Equipment Horsepower | Hours/Day | (gal/hr) co ROC NOx PM10® PM2.5° co,* CH,* N,0°
Caterpillar D 150-8 150 ekW 239 0.5 113 256 0.14 0.5 0.02 0.02] 10,210 0.41 0.083

* Emission factors are Tier 4 emission standards.

® PM10 and PM2.5 assumed to be same as PM emission standards.

“ From Table C-1 of Title 40, Code of Federal Regulations, Subpart 98 for No. 2 distillate fuel oil.
° From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for No. 2 distiiate fuel oi.

Emission Rates (ib/hr)

Equipment Load Factor co* | moc* | "NOox | sox | PM10" | PM2E | cOoS | CHS | MO
Caterpillar D 150-8 150 ekW. 1 1.373] 0.074] 0.264} 0.002] 0.011] 0.011} 254 35] 0.01] 0.00
Diesel Fuel Density = , 6.943
Dieset Fuel Suffur = 15 ppmw
* Emission Rate [ib/hr] = Emission Factor [g/bhp-hr] x Engine Horsepower [hp} x Load Factor {unitiess} / 453.6 {g/Ib}
® Emission Rate [to/hr} = Fuet Use [galmr] x Fuel Density {ib/gal] x Fuel Sulfur [ppmw] x 10 x 2 {ib SO,/b S}
© Emission Rate {ib/hr} = Emission Factor [g/gal} x Fuet Use [galfhr} / 453.6 [g/ib]

Daily Emissions (lb/day)”

Equipment co | Roc | NOx | sox ]| emw0_ | PM25 | co, | CH, | N
Caterpillar D 150-8 150 ekW 0.69} 0.04] 0.13] 0.00] 0.01} 0.01} 127.17} 0.01] 0.00
* Daily Emissions [Ib/day] = Hourly Emissions {it/hr-unit] x Operating Time [hr/day]

Annuai Annual Emissions {Ib/year)"
Op.

Equipment ({hriyear) co ROC NOx SOx PM10 PM2.5 CO, CH, N,O

Caterpilfar D 150-8 150 ekW 50 68.63 3.70 13.20 0.12 0.53 0.53 12,717.48 0.51 0.10

? Annual Emissions fib/day} = Hourly Emissions {lo/hr-unit] x Operating Time {hriyear]

ST {gls) 1.7295E-01 9.3127E-03 3.3259E-02 2.9656E-04 1.3304E-03 1.3304E-03
Ann {g/s} 1.8983E-04 1.6927E-06 7.5933E-06 7.5933E-06
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Table 11a

TR Operaton Emissions

Materials Recovery Facility and Anaerobic Digester Facility Equipment Diesel Fuel Storage Tank Emissions

TANKS 4.0 Report

TANKS 4.0.9d
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Table 11a Materials Recovery Facility and Anaerobic Digester Facility Equipment Diese! Fuel Storage Tank Emissions

TANKS 4.0 Report Page 2 of 5
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Table 11a

TRAP Cperation Emissions.

Materials Recovery Facility and Anaerobic Digester Facility Equipment Diesel Fuel Storage Tank Emissions

TANKS 4.0 Report Page 3 of 5
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Table 11a

TRREF Operation Emigsions

Materials Recovery Facility and Anaerobic Digester Facility Equipment Diesel Fuel Storage Tank Emissions

TANKS 4.0 Report

Emissions Report for: Annual

MRF/AD Tank - Horizontal Tank
Santa Barbara, California

Page 4 of 5

TANKS 4.0.9d
Emissions Report - Detail Format
individual Tank Emission Totals
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Table 12 Equipment Exhaust Emissions

Fuel
Use Emission Ei ion Factors {g/bhp-hr)* Emi Factor [g/gal]
Equipment Horsepower | Number | Hours/Day | (gal/hr) Stds. co | mroc® | NOx® [ PMi10° | PM25° [ CH,® N,0°
Materials Recovery Facility Building
Caterpillar M322D Material Handler 173 1 16 2.7 Tier 4 3.7 0.14 0.3 0.015 0.015 10,210, 0.58 0.26
CAT 966 M Loader 311 2 16 3.1{Tier 4 27 0.14. 0.3 0.015 0.015! 10,210 0.58 0.26
CAT 938 K Loader 169 1 16 2.7{Tier 4 3.7 0.14 0.3 0.015 0,015 10,210 0.58 0.26
CAT 2P-6000 Forklift 61 3 16 1.5]Tier 4 3.7 0.18 3.33 0.02 (.02 10,210 (.58 0.28!
Tennant 800 Sweeper 65 1 24 4{Tier 4 3.7 0.18 3.33 0.02 0.02 10,2101 Q.58 0.26
Anaerobic Digestion Facility Building
CAT 938 M Loader 1 169] 2] 8] 3.5[Tier 4 ] 3.7] 0.14] 03] _0.015]  0.015]  10,210] 0.58] 0.26
Qutside MRF Facilily Building
Tennant M30 Scrubber-Sweeper ] 41] 1] 6] 4Tier 4 ] 3.7] 0.18] 3.33] 0.02] 0.02]  10,210] 0.58] 0.26
Outside AD Facility Building R . §
Tennant M30 Scrubber-Sweeper | 41] 1] 8] 4lTier 4 I 3.7] 0.18] 3.33] 0.02] 0.02]  10,210] 0.58] 0.26
Composting Area
CAT 938 K Loader ] 169] 1] 8] 2.7|Tier 4 | 3.7] 0.14] 03] 00157 0015 10,210] 0.58] 0.26
Backhus ABS Windrow Turner | 235] 1] 8} 12{Tier 4 | 2.6 0.14] 0.3} 0.015] 0.015 10,210} 0.58] 0.26
# Emission factors assumed the same as emission standards.
" Where standard is for NMHC+NOx {Volvo L20F, Toyota forklifis and Tennant sweeper), emissions assumed 10 be 5 percent ROC
and 95 percent NOx, from Table D-25 of 2011 Carl Moyer Program Guidelines - hitp//www.arb.ca.gov/msprog/moyer/guidelines/current.btm
¢ PM10 and PM2.5 assumed to be same as PM emission standards.
9 From Table C-1 of Title 40, Code of Federal Regutations, Subpart 98 for No. 2 distiltate fuei oil.
* CH; and N0 from Table 13.7 of 2013 Climate Action Registry Default Emission Faglors, downioaded from
hito//www theclimateregistry.ora/downioads/2013/01/201 3-Climate-Registry-Defauit-Emissions-Factors. . pdf
| Emi| Rates Each Unil (Ib/hr)
Equipment LosdFactor® | €O | ROC® | NOX | 50" [ pm10™® [PmM25""] Cof | cHS | NO°
Materials Recovery Facility Building
Caterpillar M322D Material Handler 0.3618 0.511 0.019 0.041 0.00056 2,07E-06] 2.07E-06 60.77] 3.45E-08] 1.55E-03
CAT 966 M Loader 0.3618 0.670 0.035! 0.074 0.00085 3.72E-06f 3.72E-06 69.78] 3.96E-03] 1.78E-03
CAT 938 K Loader 0.3618! 0.498 0.019 0.040 0.00056 2.02E-061 2.02E-06 60.77] 3.45E-03] 1.55E-03
CAT 2P-6000 Forklift 0.201 0.100 0.005 0.080: 0.00031 5.41E-071 S.41E-07 33.76] 1.92E-03} 8.60E-04
Tennant 800 Sweeper 0.4556 0.242! 0.011 0.217 0.00083 1.31E-06] 1.31E-06 90.04] 5.11E-03] 2,29E-03
Anaerobic Digestion Facilily Building
CAT 938 M Loader | 0.3618] 0.499] 0.018] 0.040] 0.00073] 2.02E-08] 2.02E-06] 78.78] 4.48E-03] 2.01E-03
Outside MRF Facility Buildin
Tennant M30 Scrubber-Sweeper ] 0.4556] 0.152] 0.007] _ 0.137] 0.00083]  8.24F-04] 8.24E-04] 50.04] 5.11E-03[ 2.29E-03
Outside AD Facility Building
Tennant M30 Scrubber-Sweeper ] 0.4556]  0.152] 0.007] _ 0.137] 0.00083]  824E-04] 8.24E-04]  90.04] 5.11E-03] 2.29E.03
Compaosting Area
CAT 938 K Loader 1 0.3618]  0.499] 0.019]  0.040] 0.00056]  2.02E-06] 2.02E-08] _ 60.77] 3.45E-03] 1.55E-03
Backhus A55 Windrow Turner | 0.3853] 0.532] 0.028]  0.061] 0.002501 0.00307| 0.00307]  270.11] 1.53E-02| 6.88E-03
Dieset Fuel Density = 6.943 lo/gal
Diesel Fuel Sulfur = 15 ppmw

# Emission Rate {Ib/hr} = Emission Factor [g/bhp-hr] x Engine Horsepower {hp] x Load Factlor [unitless] / 453.6 [g/Ib}
® Emission Rate {ib/hr} = Fuel Use [gal/hr] x Fue! Density {Ib/gal} x Fuel Sulfur [ppmw} x 10° x 2 {ib SO,1b S}
° From OFFROAD 2011 model
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Table 12

¢ PM10 and PM2.5 emissions from buildings controlied by dust collectors with 99.9 percent control efficiency

Equipment Exhaust Emissions

“ Emission rate [ib/hr} = Fuel use [gal/r] x Emission factor [g/gal] / 453.6 [Ib/gal]

Daily Emissions (Ib/day)’

Equip co [ rRoC ] Nox | sox | pMi0_ | PmM25 | CO, | CHy | N0

Materials Recovery Facility Building

Caterpifiar M322D Material Handler 8.17 0.31 (.66 0.01 3.81E05 3.31E-05 972.38 0.06 0.02

CAT 966 M Loader 21.43 1.11 2.38 0.02 1.19E-04 1.19E-04] 2,232.87 0.13 0.06!

CAT 938 K Loader 7.98 0.30 Q.65 0.01 3.24E-05, 3.24E-05 972.38 0.06 0.02:

CAT 2P-6000 Foridift 4.80 0.23: 4,31 0.01 -05] 2.59E-05] 1,620.63 0.08 0.04

Tennant 800 Sweeper 5.80 0.27, 5.21 Q.02 3.13E-051 3.13E-05{ 2,160.85 0.12 0.06

Total 48.18 2,22 13.21 0.07 2.42E-04 242E-04 785612 0.45 0.20
Anaerobic Digestion Facility Building ‘ : £

CAT 938 M Loader 7.98] 0.30] 0.65]  0.01]  324E-05] 324E-05] 1,260.49] 0.07] 0.03

Total 7.98] 0.30] 0.65] 0.01] 0.00{ 0.00] 1,260.49] 0.07] 0.03

Qutside MRF Facility Building

Tennant M30 Scrubber-Sweeper | 0.91] 0.04] 0.82]5.00E-031 4.94E-03] 4.94E-03]  540.21] 0.03] 0.01

Total 0.91] 0.04] 0.82] 0.00{ 0.00] 0.00] 54021} 0.03] 0.01

|Outside AD Facility Building

Tennant M30 Scrubber-Sweeper | 0.91] 0.04] 0.82[5.00E-03] 4.94E-03] 4.94E-03]  540.21] 0.03] 0.01

[Total 0.91] 0.04] 0.82] 0.00] 0.00] 0.00{  540.21] 0.03] 0.01
Composting Area

CAT 938 K Loader 3.99 0.15 0.3214.50E-03 1.62E-05 1.62E-05 486.18 0.03 0.01

Backhus A55 Windrow Tumer 4.28] 0.23 0.48 0.02] 0.02 0.02] 2,160.85 0.12 0.06:

Total 8.25 0.38 0.82 0.02 0.02 0.02] 2,647.04 0.15 0.07

# Daily Emissions [Ib/day] = Hourly Emissions {Ib/hr-unit] x Number Units x Operating Time [hr/day]

Annual Emissions (ib/year)®
Equipment DaysfYear | CO | ROC | NOx | "sox | PMi0 | PM25 | €O, | CH, | N0

fMaterials Recovery Facility Building

Caterpillar M322D Material Handler 311] 2,540.53 96.13] 205.99 2.80] 0.01 0.01] 3.02E+05 17.18 7.70
CAT 968 M Loader 311] 6,665.46 345.62] 74061 6.43] 0.04 0.041 6.94E+05| 39.45 17.68;
CAT 938 K Loader 311] 2,481.78 93.91] 201.28 2.80 0.01 0.01] 3.02E405 17.18 7.70
CAT 2P-6000 Forklift 311] 1,492.99 70.61] 1,341.67 4.66 0.01 0.01] 5.04E+05 28.63 12.83
Tennant 8OO Sweeper 311] 1,803.01 85.28| 1,620.27 6.22 0.01 0.01] 6.72E+05 38.18 17.11
Total 14,983.77 691.54] 4,109.76 22.91 0.08 0.08] 2.48E+06] 140.61 63.03
Anaerobic Digestion Facilily Building

CAT 938 M Loader 208] 1,659.84] 62.80] 134.58] 2.43] 0.01] 0.01] 2.62E+05]  14.89] 6.68
Total | 1,659.84 62.80] 134.58( 2.43] 0.01] 0.01] 2.62E+05] 14.89] 6.68
Qutside MRF Facility Building

Tennant M30 Scrubber-Sweeper 1 311]  284.32] 13.45]  255.50] 1.55] 1.54] 1.54] 1.68E+05] 9.54] 4.28
Total 1 | 284.32§ 13.45]  255.50] 1.55] 1.54] 1.54] 1.68E+05] 9.54] 4.28
Qutside AD Facility Building

Tennant M30 Scrubber-Sweeper | 311] 284321 13.45]  255.50] 1.55 1,54 1.54] 1.68E+05] 9.54] 4.28,
Total | 1 284.32{ 13.45] 985 50} 1.55 1.54] 1.54] 1.6BE+D5! 9.54] 4.28
Comp Area

CAT 938 K Loader | 311] 1,240.89] 46.95]  100.61] 1.40] 0.01] 0.01] 151E+05] 8.59] 3.85
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Table 12 Equipment Exhaust Emissions

[Backhus A55 Windraw Turner 1 52| 221.51] 11.93]  25.56| 1.04}

1.28]

1.281 1,12E405]

6.38]

2.86]

[Total | 1 251.51] 11.93]  25.56] 1.04]

1.28]

1.28] 1.12E+05]

6.381

2.86]

* Annual Emissions {Ib/year} = Daily Emissions {Ib/day] x Operating Days {daysfyear}
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Table 13 On-Site Motor Vehicle Exhaust Emissions without CSSR

Round-
Mileage | TripDist. | Round- | Miles/ | FuelUse
Vehicle Use Fuel S (mpg)* {mi) Trips/Dayl Day (_gal/daz)"
Freightliner Tractor Compost Export® CNG MRF-Compost 6 0.90 4 as1 0.60
Freightliner Tractor Compost Export” CNG MRF-Entrance 8 2.23 4 8.92! 1.49
Freightliner Tractor __|Recycleables to POLA® CNG MARF-Entrance 6 2.23 1 28.99 4.
E)rd F350 XL Ulility truck and trailer Digsel MRF-Compost 14 0.90 A1 0.
{Ford F350 XL Utiity truck and trailer Digsel MRF-Entrance 14 223 13.38 0.

* Round trips/day = 25,760 tonsiyr / 311 op. days/yr / 22 tons/trip = 3.8 trips/day rounded up to 4 trips/day
* Round trips/day = 90,000 tons/yr / 311 op. days/yr / 22 tons#rip = 13.2 one-way trips/day rounded to 13

© Miteage for Freightliner Tractor is diesel-equivalent

9 Fuel use [gal/day] = Daily mileage (miles/day} / Mileage [mpg}

Emission Factors {g/m
Vehicle Use - co* ROC® '50x° PM10° | PM25° T co® |' oS N,0% :

Freightliner Tractor Compost Export ; 1.23E400 3.70E-01 : 6,80E-03] 290E-02} 2.90E-02] 1.13E+03}.1.97E+00] 1.75E-01 .

ightliner Tractor Recycleables to POLA 1,23E+00 3.70E-01 6.80E-03] 2.90E-02] 2.90E-02] 1.13E+03] 1.97E+00] 1.75E-01

rd F350 XL Utitity truck and traiter 1.71E-01 2.63E-02] 6.75E-03] 4.90E-03{ 4.90E-03] 493E+02] 1.00E-03] 2.37E-02
Diesel Fuel HV = 128,450 Btu/ga!
Natural Gas HV = 1,020 Btu/sct
Naturat Gas S = 0.5 grains/100 scf
Diesel Fuel Density = 6.943 Ib/gal from Table 13.1 ol 2013 Chmate Action Registry Default Emtsston Facmrs downicaded hom
Diesel Fuet Sutfur = 15 ppmw ¥ g -De;

Natural Gas CO; EF = 0.054 Kg/sct

? Freightliner tractor is 2010 and later modet year standard in g/thp-hr converted to g/mi using conversion factor from
Table D-28 of 2011 Carl Moyer Program Guidelines - http://www.arb.ca.gov/msprog/moyer/guidefines/current.him
Ford F350 XL is from EMFAC2011 emission rates for 2017 modet year light heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitp://www.arb.ca.goviemfac/
® Freightiiner tractor is 2010 and later model year standard from Table D-ta of 201 Carl Moyer Program Guidelines -
http #Awvaw.arb.ca.gov/msprog/moyeriguidelines/current.htm
Ford F350 XL is from EMFAC2011 emission rates for 2017 model year light heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpvAvww.arb.ca.goviemfac/
“ Freightiiner tractor calcutated from (1/diesel-equivalent mpg} x diesel fuel heating value {Biu/gal} /
natural gas heating value {Blu/sef) x natural gas sulfur content {grains/100 scf) / 100 / 7,000 {grains/b) x 453.6 {g/ib) x
2(9 S0/g 8)
Ford F350 XL calculated from (1/diesel mpg) x diesel tuel densily {ib/gal) x diesel fuel suifur (ppmw) x 10°° x 453.6 {glb} x
2{g S0,/g 8)
a Freightliner ractor caiculated from {1/diesel-equivalent mpg) x diesef fuai heating value (Biu/gai) /
natural gas heating value {Btwscl) x natural gas CO, EF (kg/scfj x 1,000 {(a/kg}
CO2 emission factor from Tahle 13 1 0f 2013 Climate Action Registry Delau!t Emission Faclors downloaded from
/downloads/2013/01/2013-Climate-B i X
Ford F350 XL is from EMFACZOH emission rates for 2017 model year fight heavy- duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpAwww.arb.ca.gov/emtac/
® Freightiiner Tracm( from Tab!e 13.6 0f 2013 C!xmate Action Heg;stry De{auh Emission Factors downtoaded from
It

Ford F350 XL is from EMFACZOH emission ra:es for 2017 modet year light heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpJ//www.arb.ca.goviemfac/
" Emission factor for Ford F350 XL caiculated as 0.3316 {g/gal] / miteage {mpg}; ses:
hitp/Avww.arb,ca.g i 011-faq.t 011_web_db_gsin07
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Table 13

On-Site Motor Vehicle Exhaust Emissions without CSSR

Daily (Ib/day)®
Vehicle Use Segment co ROC NOx SOx PH1Q PM2.5 CO, CH, N.D
Freightliner Tractor Compost Export RF-Compost 9.76E-03] 2.84E-03 L.B6E-03] 5.41E-05] 2.31E-04] 2.31€-04] 9.02E+00| 1.56E-02] 1.39E-03]
Freightliner Tractor Compost Export MRF-Entrance 2.41E-02] 7.28E-03 .05E-03] 1.34E-04] 5.70E-04] 5.70E-04{ 2.23E+01] 3.87E-02] 3.44E-03]
iner Tractor Recycleables to POLA RE-Enfrance 7.84E.02] 2.36E-02 .94E-02] 4.35E-04] 1.85E-03] 1.85E-03 E+01] 1.26E-01] 1.12E-02
50 XL Uttty truck and traifer RF-Compost 2.04E-03] 3.14E-04 5.60E-03] B.OSE-05| 5.85E-05] 5.85E-0 .88E+00] 1.19E-05] 2.83E-04
|Ford F350 XU Utility truck and trailer MRF-Entrance S5.04E-03| 7.76E-04 1.38E-02] 1.99E-04! 1.45£-04] 1.45E-04] 1.45E+01] 2.95E-05] 6.99E-04
Eg}_a_l r_ 1.189E-01] 3.50E-02 6.15£-02] 9.02E-04] 2.86E-03] 2.86E-03 4E+02] 1.80E-01| 1.70E-02
* Daily emissions [lb/day] = Mites/day x Emission factor [g/mi}/ 453.6 [g/h}
| Annual Emissions (iblyear)
Vehicle Use Segment Days/Year co ROC HOx SOx PM10 PM25 CO, CH, N,O
Tractor Compost Export ; I_h_al_B_E-ComposX 311 3.03 0.9: 1.14 0.02] 0.07 .07 803.69 4.8 0,43
Tractor Compost Export MRF-Entrance 11 7.50! 2.21 281 0.04 0.18 1 .931.52. 12.0: 1.07]
Fractor Recycleables to POLA MRF-Entrance 11 2438 7.3 9.14i 0.14; 0.58 681 22,527 45 39.01 .48
L Utility truck and trailer MRF-Compost 11 0.63 0.10 1.74: 0.03 0.0_2% .02]  1,829.51 0.00 .09
L Utility truck and trailer MRF- 11 1.57 0.24 4.30 0.06 0.04 0.04] 4523.06 0.01 .22]
Tolal 37.12 10.87 19.14 0.28 0.89] 0.89 38,615.23 55.98 .29
* Annual emissions [lb/year] = Daily emissions [/day] x Operating dayséyaar
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Table 14 On-Site Motor Vehicle Exhaust Emissions with CSSR

Round-
Miteage | Trip Dist. Round- Miles/
Vehlcle Use Fuel Segment tmpg)" {mi) TripsiDay Day
Feeightfiner Tracter Compost Export® CNG MRF-Compost 6 0.99] 4 3.61
Freightiiner Tractor Compost Expart® CNG MRF-Entrance 8 2.23 4 8.92,
Froightiiner Tractor Recycleables to POLA” CNG MEF-Entrance 8 2.23 18 40.14
Tractor/Trailer CSSR tmport” Diesel MRF-Entrance. 8] 2.55{ 7 15.61
Ford F350 XL Uiilily truck and trailor MRF-Compost 14l 0,_92{ 6 541
Ford F350 XL Utility fruck and traifer Digsct MRF-Entrance 14 2.23] 8 13.38

* Round irips/day = 25,760 tonsfyr / 311 op. daysyr / 22 tonsArip = 3.8 tripsiday rounded up to ¢ tripsfday
¥ Round tripsiday = 126,000 tonsfyr 7 311 op. daysiyr / 22 tens/rip = 18.4 round {rips/day rounded to 18

* Trips/day are from Project Traffic Study,

“ Miteage for Frej Tractor is diese!

© Fus! use {galiday] = Dalfy mileage [miles/day] / Miteage [mpg}

Emisston Factors
Vehicte Use co' ROC® NOX* SOx° PM1 X oS | 0%

Compost Export 1.23£400) TTOE-01]_4.60E-01 T13E4C 1.57E+00] 75E-01
Recycieables to POLA 1,23E+! . 70E- 4.60E-01 . . 1.13E 4L 1.97E+00) JSE-0t
CSSH Import 1.23E +00 .04E -0 1E+00 K X 2.55E+/ 1.00E-03 .53E-02:
Utility truck and trailer 173EL .B3E-02{ 4.69E-0ll . 75E - .90E-03] 4.93E+ 1.00E-03] > 37E-02}

Diese! Fuel HV = 128,450 Bru/gal

Natural Gas HV = 1,020 Bu’sci

Naturai Gas S = 0.5 grains/100 sci

Dieset Fuel Densily = £.943 lbigal

Diesel Fuel Sulfur = 15 ppmw from Table 13.1 of 2013 Climate Action Registry Default Emission Factors, downloaded from

Naturai Gas CO, EF = 0,054 Kgfsef hite:ffwes i istry /2013/4011/2013-Climate-Registry-Defauil-E missinns-Factors odf

? Freightiiner tractor is 2010 and later modet year standard in g/bhp-hr coaverted to g/mi using conversion facter from
Table D-2€ of 201 1 Cari Moyar Program Guidslines - hitp:fwww.arb.ca.g progimoy idelt htm
Tractorftraiter is from EMFAC2011 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 htlpfwww.arb.ca.gowemiae/
Ford F350 XL is from EMFAC2011 emission rales for 2017 modet year fight heavy-duty truck 2 in Santa Barbara County
at 45 mph in catendar year 2017 hitpJfwww.arb.ca.govemtac!
® Froightiinar ractor is 2010 and fater mode! year standard from Table D-1a of 201 1 Carl Moyer Program Guidefines -
hitpuivww.arb.ca idadi htm
Tractostrailer is from EMFAC201 1 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 htip/ivavw.arb.ca.goviemfac/
Ford F350 XL is from EMFAC2011 emission rates for 2017 model year light heavy-duty truck 2 in Santa Barbara County
al 45 mph in calendar year 2017 hilp/iwww.arb.ca.goviemiac/
© Freightliner lractor calcutated from (1/diesei-equivalent mpg) x dicsel fuet heating value (Btu/gal) /
natural gas heating value (Blu/scf} x natural gas sulfur conlent (grains/100 scfj 7 100 / 7,000 (grains/tb) x 453.6 {9/} x 2 {g SO2ig §)
Ford F350 XL and Tractor/trailer calculated from {1/diesc! mpg) x diesel funl density {ib/gal) x dieset fuel sutfur {ppmw) x 10% x 453.6 {a/b) x 2(g 502/g §)
¢ Ereightiiner tractor calculated from {1/digsel-equivatent mpg) x diesel fuel heating value {Btu/gal} /
naturat gas heating value (Btu/sel) x natural gas CO;, EF {kg/scl) x 1,000 {ghkg)
CO2 emission factor from Table 13.1 of 2013 Climate Action Registry Default Emission Factors, downioaded from
bitip ey, i i f2013/01/2013-Climate-Reqistry-Delauit-Emissi Facto
Tractastrailer is from EMFAC2011 emission rates for T7 trucks in Santa Basbara County
a1 15 mph in calendar year 2017 hitp//www.arb.ca.goviemfac
Ford F350 XL is rom EMFAC201 1 emission rates for 2017 model year light heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpJiwwew.arb.ca.goviemiae/
* Freightliner Tractar from Table 13.6 of 2013 Chimate Actian Registry Default Emission Factors, downioaded from
vy i & 2013/01/2013-Climate-Registny-Defaul g Eactors.od
Tractortraiter is from EMFAC201 1 emission rates for T7 irucks in Santa Barbara County
at 15 mph in calendar year 2017 hitp//www.arb.ca.gaviemfac/
Ford F350 XL is from EMFAC2011 emission rates for 2017 mode! year ight haavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpJfwaw.arb.ca.govemfac/

* Emission faclor for Ford F350 XL calculated as 03316 [9/gal} / miteage [mpg]; see:

it arb.ca

11-faq.
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Table 14 QOn-Site Motor Vehicle Exhaust Emissions with CSSR

Daity Emissions (ib/day)®
Vehicle Use Segment co { mroc P10 PN25 CO;
Feeightliner Tractor Compost Ex; MRE-Compast

.76E-03] 2.G4E-03 .31E-04 L02E+00
Freightiiner Tractor L 41E-02} 7.28E-03! . 70E-04] 238+
Freightfiner Traglor

L 27E-02! S7E-03
Traclor/Trailer CSSA Impont 1,73E-02
Ford F350 Xt Diifity tuck and trafler .04E-03!

 14E-04
Ford £350 XL

MRF-Entrance L04E-031 7.76E-D4
Total 92E-01] 6.14E-02| -

* Daily emissions [ib/day] = Mites/day x Emission factor {g/mi] { 453.6 [g/ib]

Utility truck and traler

Annual Emissions (ib/year)”
Yehicle Use Segment Daysf¥ear co ROC S0x PR1O P25 ] N0
Freighliinar Tractor Compost Export 11 3.0 .92 .02 07| .071
Freightiiner Tractor Compost Export i 7.5 .26 4 18 18/ k
i Recycleables lo POLA 1 33.71 10.18 ' ] .80 1 B—(_)‘t 85
CSSR import ) 13.13] 39, 7 .39 :0.36 .83
Utitity truck and trailer MRF-Compost 1 OEI{ 10 3 .02 .02 .51
Utifity truck and trailer [MARF-Entrancs 1 1,571 .24 5| .04 .04 .05 X .
53.62 i .EE} 50} 50} 47| 74,564.26 71.02 X
* Annual emissions [Ib/year] = Daily emissians {fo/day]} x Operating daysfyear
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Table 15

Off-Site Motor Vehicle Exhaust Emissions without CSSH

One-Way
One-Way | Mileage | Trip Dist. Miles/
Vehicle Use Fuel | Trips/Day| (mpg)® (mi) Day
Freightliner Tractors Compost to North County” CNG 8 57 456
Freightliner Tractors Recycleables to POLA® CNG 26 6 131 3,406
Pick-up Trucks (Ford 250 XL} Miscellaneous® Diesel 8 19 25 200
Worker Cominuting From the North® Gasoling 45 22 37 1,665
Worker Commuting From the South® Gasoling 5 22 15 75

* Round trips/day = 25,760 tons/yr / 311 op. days/yr / 22 tons/trip = 3.8 one-way tripsiday x 2 = 7.5 one-way trips/day rounded up to 8
® Round trips/day = §0,000 tons/yr / 311 op. days/yr / 22 tons/trip = 13.2 one-way trips/day x 2 = 26.4 one-way irips/day rounded to 26

© Round trips/day are Mustang estimates

“ Except for Frieghtliner Tractor, calculated by dividing EMFAC2011 calculated total daily fuel use in Santa Barbara County in 2017 by total miles in Santa Barbara Gounty
Mileage for Freightliner Tractor is diesel-equivalent, Mustang estimate

° Trips/day are from Project Traffic Study

EMFAC Emission Factors (g/mi)
Vehicle
Vehicle Use Class co™ | Roc* NOx™* Sox™ | PM10*° | PM25°° |  COS® o™ | ot

Freightiiner Tractors Compost to North Courtty N/A 1.17E+00] 3.70E-01 4.60E-011 6.80E-03] 2.90E-02 02 1.13E+03] 1.97E+00! 1.75E-01
Freightliner Tractors Recycleables 1o POLA NFA 1.17E+00] 3.70E-01 4.60E-01]| 6.80E-03] 2.90£-02 2 1.13E+03] 1.97E+00] 1.75E-01
Pick-up Trucks (Ford 250 XL) Miscellaneous LHD1 E+00] 2.23E-01 3.57E+00] 5.02E-03] 1.38E-01] 8.12E-02 4.99E402| 1.22E-021 1.73E-02)
Worker Commuting From the North LDT1 E+00{ 3.06E-01 3.59E-01] 3.81E-03] 4.83F-02 2.10E-02 3.11E+Q2] 2.52E-02{ 1.49E-02
Waorker Commuting From the South LDT1 3.46E+00] 3.06E-01 3.59E-01] 3.81E-03] 4.83E-02] 2.10E-02 3.11E+02{ 2.52E-02] 1.49E-02

Oiesel Fuel HV =
Natural Gas HV =
Natural Gas S =
Diesel Fuel Density =
Diesel Fuel Sulfur =
Naturai Gas CO, EF =

128,450 Btu/gal
1,020 Btu/sct
0.5 grains/100 scf
6.943 Ib/gal
15 ppmw
0.054 Kg/sct

* Except for Frieghtliner Tractor, calculated by dividing EMFAC2011 calculated total daily emissions in Santa Barbara County in 2017 by total miles in Santa Barbara County
® Freightliner tractor calcutated by dividing EMFAC2011 calculated total daily CO emissions from 2017 model year T7 tractors in Santa Barbara County in 2017
by total miles in Santa Barbara County
© Freighttiner tractor is 2010 and later mode! year standard from Table D-1a of 2011 Carl Mayer Program Guidelines -
hitp//www.arb.ca.gov/msprog/moyer/guidelines/current.htm
@ Freightiiner tractor calcutated from (1/diesel-equivalent mpg) x diesef fue!l heating value {Btw/gal) /
natural gas heating value (Btu/scf) x natural gas sulfur content (grains/100 scf) / 100 / 7,000 {grains/lb) x 453.6 {g/ib} x

219 S02/g S)

° Freightfiner tractor calculated from (1/diesel-equivalent mpg) x dieset fuei heating vaiue (Btu/gal) /
natural gas heating value (Btu/scf) x natural gas CO, EF (Kg/scf) x 1,000 (g/Kg)

! Freightfiner Tractor from Table 13.6 of 2013 Climate Action Registry Default Emission Factors, downloaded from

http://www theclimateregist

.org/downloads/2013/01/2013-Climate-R

-Defauit-Emissions-Factors.

9 Emission factor for gasoline calculated from 0.0416 x NOx emission factor; emission factor for diesel calculated as 0.3316 g/gal; see:
http:fivaww.arh.ca.gov/imsei/emfac2011-faq.htm#emfac2011_web_db_qstn07
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Table 15

Of{-Site Motor Vehicle Exhaust Emissions without CSSR

Daily E ions {Ib/day)”

Vehicle Use co ROC NOx SOx PM10 PM2.5 CO, CH, N,O
Freightliner Tractars Compost to North County 117 0.37 0.46 0.01 0.03 0.03] 1,139.38 1.98 0,18,
Freightliner Tractors Recycleables to POLA 8.76: 2.78 3.45 0.05 0.22 0.22] 8,510.36 14.76 1.31
Pick-up Trucks (Ford 250 XL) Miscelianeous 0.54 0.10 1.57 0.00 0.06. 0.04 220.21 0.01 0.01
Worker Commuting From the North 12.72] 1.12 1.32 0.01 Q.18 0.08] 1,142,867 0.09 0.05
Worker Commuting From the South 0.57 0.05 0.06| 0.00 0.01 0.00 5147 0.00 0.00
Total 23.76 4.42 6.87 0.07 0.49 0.36] 11,064.08 16.84 1.55]
* Daily emissions [ib/day] = Miles/day x Emission factor [g/mi] / 453.6 [g/tb)

op. Annual £ Ibiyear)’

Vehicle Use Days/yr co ROC NOx sox " | pm10 | PM25 O, 'CH,4 N0
Freightlinér Tractors Compost to' North County 311 364.68 115.68 143.82 2,13 9.07 9.07] 354,346.80f ' 614.66 54.71
Freightiiner Tractors Recycleables to POLA 311] 2,723.97]  864.04] 1,074.21 15.88 67.72 67.72] 2,646,722.64] 4.591.09]  408.67
Pick-up Trucks (Ford 250 XL) Miscellaneous 311 167.22 30.62 489.43 0.69 18.90 11.14 68,483.80! 1.67 237
Worker Commuting From the North 311] 395546 349.49 409.44 4.35 5517 23.98] 355.369.04 28.77 17.03
Worker Commuting From the South 311 178.17 15.74 18.44 0.20 2.49 1.08 16,007.61 1.30] 0.77
Total 7,389.51] 1,375.57 2,135.35 23.24] 153.34]  112.98] 3,440,920.99] 5237.48] 48355
* Annual emissions [ib/year] = Daily emissions {fo/day] x Operating days/year
Off-Site Motor Vehicte Fugitive PM Emissions
Emission Factors for Vehicles on Off-Site Paved Roads

Parameter Value [o!
Road silt loading {g/m°%) 0.1 CalEEMod defauit
Onroad vehicles average weight (tons) 2.4 CalEEMod Detault for Santa Barbara County
PM10 emission factor (lb/mile) 6.61E-04 0.0022 x (silt loading [g/m’})>*’ x {average vehicle weight)' ™ trom AP-42 Section 13.2.1. Paved Roads(01/11)
PM2.5 emission factor (Ib/mile) 1.62E-04 0.00054 x (silt loading {g/m“}))>*" x (average vehicle weight)"™ from AP-42 Section 13.2.1, Paved Roads(01/11)
Daily Emissions Annual Emissions
Mites/ Op. (lo/day)® {Ib/year)®

Vehicle Use Day Days/y: PRI PM2.5 PM10 PM2.5
Freightliner Tractors Compost to North County 456 311 0.30 0.07 93.75 23.01
Freightliner Tractors Recycleables to POLA 3.406 311 2.25 0.55 700.23 171.88
Pick-up Trucks (Ford 250 XL} Miscellaneous 200 311 0.13; 0.03 4112 10.0¢
Worker Commuting From the North 1,665, 311 1.101 0.27] 34230 84.0,
Worker Commuting From the South 75 311 0.05 0.01 15.42 3.78
Total 3.84 0.94] 1,192.82] 292,78

* Daily emissions [b/day} = Mites/day x E

® Annual emissions {ib/year] = Daily emissions {ib/day] x Operating days/year

TRRP Operation Emissions

mission factor {Ib/mi}

45




Table 16 Oft-Site Motor Vehicle Exhaust Emissions with CSSR

DOne-Way
One-Way| Mileage | Trip Dist. Miles/
Vehicle Use Fuel |Trips/Day} (mpg)® {mi) Day
Freightliner Tractors Compost to North County® CNG 8| 8 57 456
|Freightliner Tractors Recycleables to POLA” CNG 36 6 131 4,716
Tractor/Trailer CSSH from SCRTS 1o Tajiquas instead of Gold Coast® IDiesel 14 6 -17 -238
Pick-up Trucks (Ford 250 XL) Miscell Diese! 8 19 25 200
Worker Commuting From the North' Gasoline 59 22 37 2,183
Worker Commuting From the South' Gasofine 7 22 15] 105

 Round trips/day = 25,760 tons/yr / 311 op. daysfyr / 22 tons/trip = 3.8 one-way trips/day x 2 = 7.6 one-way trips/day rounded up to 8

® Round trips/day = 126,000 tons/yr / 311 op. days/yr / 22 tons/trip = 18.4 one-way lrips/day x 2 = 36.8 one-way trips/day rounded to 36
© Round trips/day are Mustang estimates
¢ Except for Frieghtliner Tractor, calcutated by dividing EMFAC2011 calculated {otal daily fuel use in Santa Barbara County in 2017 by totai miles in Sama Barbara County
Mileage for Freightiiner Tractor is diesel-equivalent, Mustang estimate !

® Trips/day are from Project Traffic Study. Mileage is difference botween SCRTS to Tajiguas {22 mi.j and SCRTS to Gold Coast (39 mi.}
! Trips/day are from Project Traffic Study

ENMFAC Factors (g/mi)
Vehicle

Vehicle Use Class co*™ | ROC™ NOx™© s0x** | PM10°* | PM25*° | €O CH | N0'
Freightliner Tractors Compost 1o North County N/A 1.17E400; 3.70E-01 4.60E-01] 6.BOE-: . G0E-02] 2.90E-0: 1.13E+03] 1.97E+00] 1.75E-01
Freightliner Traclors Recycleables to POLA N/A 1.17E+00] 3.,70E-01 4.60E-01] 6.80E-0 90£-02 2.90E-0 1.13E+03] 1.97E+00] 1.75E-0
Tractor/Trailer CSSR from SCRTS 1o Tajiguas instead of Gold Coast |17 tractor | 1.16E+00] 253E-01 6.95E4001 1.83E-0 BOE-011 1.11E-0 1.68E+03] 1.38E-02{ 5.81E-0
Pick-up Trucks {Ford F250 XL) Miscellaneous LHD1 22E+00] 2.23kE-01 3.57E+00] 5.02E-03] 1.3BE-0 . 12E-0 4.99E+402] 1.22E-02] 1.73E-O:
|Worker Commutin From the North LDT1 .46E+00] 3.06E-01 3.59E-01] 3.81E-03] 4. -02{ 2.10E-0: 3.11E+02] 252E-021 1.49E-0.
[Worker Commutin From the South LDT1 . 46E+00] 3.06E-01 3.59E-01] 3.B1E-03| 4.83E-0: L 10E-0! 3.11E+02] 2.52E-02] 1.49E-02
Diesel Fusl HY = 128,450 Btu/gal
Natural Gas HV = 1,020 Biu/sct
Naturat Gas S = 0.5 grains/100 sc!
Diesel Fuel Density = 6.943 Ib/gal
Diesel Fuel Sutfur = 15 ppmw
Naturat Gas CO, EF = 0.054 Kg/scf {rom Tabte 13.1 u( 2013 Climate Acnon Registry Default Emission Factors, downloaded from

* Except for Frieghtliner Tractor, calcuiated by dividing EMFAC2011 calculated totat daity emissions in Santa Barbara County in 2017 by total miles in Santa Barbara County
® Freightéiner tractor calculated by dividing EMFAC2011 calcutated total daily CO emissions from 2017 modei year T7 tractors in Santa Barbara County in 2017
by tota! miles in Santa Barbara County
© Freightliner tractor is 2010 and later modet year standard from Tabte D-1a of 2011 Carl Moyer Program Guidetines -
hitp//www.arb.ca.gov/msgrog/moyer/guidelines/current.htm
? Freightiiner tractor calculated from {1/dieset-equivalent mpg) x diesel fuel heating vaiue {Biu/gal} /
natural gas heating value (Blu/sci) x natural gas sulfur content (grains/100 scf) / 100/ 7,000 {grains/b) x 453.6 {g/Ib) x
2{g SO/g S}
“ Freightiiner tractor calculated from {1/diesel-equivalent mpg) x diese! tuel heating vatue (Btuigal} /
natural gas heating value {Btu/sct) x natural gas CO, EF {kg/scf) x 1,000 (g/kg)
! Freightiiner Tractor from Table 13.6 of 2013 Climate Action Regrs!ry De!ault Emission Fac(ors downloaded from
bitp/hwww thectmateregistry. org/downloa:
9 Emission factor for gasoline calculated from 0.0416 x NOx emission factor; emission factor for diesel calculated as 0.3316 {g/gal} / mileage {mpg}: see:
httpz//www.arb.ca.gc i/emfac201 t-fag.htm#emiac2011_web_db_gstn0?
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Table 16 0Off-Site Motor Vehicle Exhaust Emissions with CSSR

Daily Emissions {Ib/day)”
Vehicle Use co ROC NOx SOx PHM10 PM25 CO; CH, N,O
Freighttiner Tractors Compost to North County 1.17 0.37] 0.46 0.01 0.03 0.03] 1,138.38 1.98] 0.18]
[Freightiner Tractors Recycleables to POLA 12,13 3.85 4.7 0.07 0.30; 0.301 11,783.58| 20.44 1.8.2_|
Tractor/Trailer CSSR from SCRTS to Tafiguas instead of Gold Coast -0.61 -0.1 -3.6 -0.01 -0.08 -0.06] -880.47 -0.01 -0.03
Pick-up Trucks (Ford 250 XL} Miscellaneous 0.54 0.1 1.5 0.00 Q. 0.04 220.21 0.0t .01
Worker Commuting From the North 16.68 1.4 1.7 0.02 0. 0.10] 1.498.16 .12 0.07
Waorker Commuting From the Seuth Q.80 0.07 0.0 0.00 0.0 0.00 72.06] 0.01 0.00
Total 36.71 5.73 4.9 0.09 0.54 0.41] 13,832.92 22,54 2,08,
* Daily emissions [tb/day] = Miles/day x Emission factor {g/mi} / 453.6 {g/b]
) op. Annual Emissi Ib/year)’

. Vehicle 5 Use Days/yr co ‘ ROC NOx . S0x PM10 PM2.5 CO, CH, N,0
Freightliner Tractors Compost to North County 11 364, g! 115.68 143.82] 213 9.07! .07] 54,346.90]  614.66/ 54.71
Freightliner Tractors Recycleables to POLA 11} 3.771.65 1,196.36 1.487.37 21.99 93.77 93.77] 3.664,692.88] 6,356.89 565 85!
Tractor/Tratler CSSR from SCRTS to Tajiguas instead of Gold Coast 11} -189. -41.25 -1,134.41 2.75] -29.38 -18.15) -273.825.41 2.25] -8.48
Pick-up Trucks (Ford 250 XL) Miscellaneous 11 167.22 30.62 489.4 0.69; 18.580] 11.14 ,483.80 1.67 .37
Worker Commuting From the North 11} 5.186.04 458.22 536. 5.70 72. 3144} 465,928.30 37.72 22.33;
Worker Commuting From the South 11 249,44 22.04 5. 0.27 .4 1.51 410.66 1.81 .07
Total 9,549.37] 1,781.67 1,548. 28,03 168.16 128.771 4,302,037.13] 7,010.50! 6365.86]
* Annual emissions {lb/year] = Daily emissions [l/day] x Operating days/year
Oft-Site Motor Vehicle Fugitive PM Emissions
Emission Factors for Vehicles on Ofl-Site Paved Roads

Parameter Value Comments
Road sift loading {g/m*) 0.1 CalE EMod default
Onroad vehicles average weight {tons) 2.4 CalEEMod Default for Santa Barbara County
PM10 emission factor {ib/mile) 6.61E-04 0.0022 x {silt loading fg/m*))"*’ x (average vehicle weight) *2 from AP-42 Section 13.2.1. Paved Roads(01/11)
PM2.5 emission factor (lb/mile) 1.62E-04 0.00054 x (it loading f/m*)°*' x {average vehicle weight)' ™ from AP-42 Section 13.2.1, Paved Roads{01/11}
Daily Emissions Annual Emissions
Mites/ op. {Ib/day)” (ibryear)®
Yehicle Use Day_ Days/ PMI0 PM25 PMI0 PM25
Freightliner Tractors Compost to North County 4 1 .30 0.07 75! 23.0
Freightliner Tractors Recycleabies to POLA 4,7 11 1 0.77 8969.55| 2379
Tractor/Trailer CSSH from SCRTS to Tajiguas instead of Gold Coast -2, 11 -0, -0.04 -48.93 -12.0
Pick-up Trucks (Ford 250 XL) Miscellaneous 200 11 0. 0.03 4112 10.09;
Worker Commuting From the North 2.183 11 1.44 0.35{ 44880 110.18;
Worker Commuting From the South 1085] 11 0.07] 0.02] 21.59 5.30]
Total 1 4.81 1.20] 1,525.88 374.53

* Daily emissions {Ib/day) = Miles/day x Emission factor [lb/mi]
® Annual emissions {Ibiyear] = Daily emissions {ib/day] x Operating days/year
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Table 17 On-Site Fugitive PM Emissions without CSSR

On-Site Molor Vehicle Fugitive PM Emissions without CSSR

Annual Emission Control
Weight Op. Factors (Ib/mi)° Efficiency | gmi (Ib/day)® | Emissions (ib/year)®
Vehicle Use Route (tons)® Miles/Day | (Days/year) PM10 PM2.5 (%)° PM10 P25 PM10 PM2.5
Freighifiner Tractor {Compost Export MRF-Compost 13.75 3.61 311 0.18 0.05 86! 0.10 0.02 30.10 7.60
Freightliner Tractor {Compost Export MRF-Entrance 13.75 8.92 31 0.18 0.05 86 0.24 0.06 74.42 18.78!
Freightliner Tractor jRecycleables to POLA RE-Entrance 13.75 28.99 31 0.18 0.05 86 0.78 0.20 241.86 61.04
Ford F350 XL LHility truck and trailer MRF-Compost 7 5.41 31 0.10 0.02 86 0.07 0.02 22.68 5.72
Ford F350 XL Utility truck and frailer MRF-Entrance 7] 13.38 311 0.10 0.02 86 0.18 0.05 56.07 14.15
? Freightfiner tractor + trailer = average of 40,000 Ibs loaded and 15,000 Ibs emply.
Ford F350 XL based on specification of 14,000 ibs gross vehicle weight rating
® Emission factor {lbo/mi] = {k x (silt loading fg/m2})®°" (weight [tons})" ({1 - P14N)
from AP-42, Section 13.2.1 {Paved Roads), Equation 2 {1/11) ' 7
’ k= 0.0022 for PM10 P= 40 days
0.00054 for PM2.5
silt loading = 7.4 g/m? from AP-42, Section 13.2.1 {Paved Roads), Table 13.2.1-3 {1/11)

© Based on hourly watering at 0.18 ga¥/sq. yd. and 15 mph speed limit, from Appendix E.7, page 3, of the Draft EIR for the

Tajiguas Landfill Expansion Project, Santa Barbara County No. 01-EiR-5.
9 Emissions {ib/day] = Emission factor {Ib/mi] x Miles/day x (1- control efficiency {%]
* Emissions {ib/year] = Emissions [lb/day} x Days/year

Material Transfers without CSSR

/100)

Daily Annual Emission . . N R

Moisture Amount op. Faclors (Ib/ton) Emissions {Ib/day}™’ { Emissions (ib/year)

Material Transfer (%)* (tons)® | (Days/year) PM2.5 P10 PM2.5 P10 PM2.5
Digestate Into Truck 4.8 288 208 5.60E-05{ 1.07E-04 0.02 0.00!
Digestate Onito Windrow 4.8 288 208 5.60E-05] 1.07E-01 22.17 3.36
Windrow Windrow turning 4.8 15,363 52 5.60E-05] 5.68E+00 285.21 44.70
Compost Into Screen 4.8 83 311 5.60E-05] 3.08E-02 9.52 1.44
Compost Out of Screen 4.8 83 311 5.60E-05] 3.08E-02 8.52 1.44;
Compost Onto Storage Pile 4.8 83 311 3.70E-04] 5.60E-05] 3.06E-02! 9.52 1.44
Compost into Export Truck 4.8 83 311 3.70E-04]  5.60E-05] 3.06E-02 8.52 1.44
MSW Into MRF Facility 4.8 800 311 3.70E-04]  5.60E-05| 2.86E-04 0.03 0.01
MSW into AD Facility 4.8 240 311 3.70E-04] 560E-05] 8.87E-05) .03 0.00

* Maximurm moisture content of materials used to develop emission factor equation.

® For digestate, 60,000 tpy / 208 op. days/yr; for windrow turning, 15,363 tons / op. day;

for compost, 25,760 tpy / 311 op. days/yr

© Emission factor {Ib/ton] = k x 0.0032 x (wind speed [mph}/ 5)" / (material moisture [%} /2 )

from AP-42, Section 13.2.4, Aggregate Handling and Storage Piles {11/06}
k= 0.35 for PM10
0.053 for PM2.5

Wind speed =

5.47 mph, from Table 9, Appendix E.8 of the Draft EIR for the Tajiguas

Landfill Expansion Project, Santa Barbara County No. 01-EIR-5

4 Emissions [ib/day] = Emission factor {ib/ton} x Daily amount {tons}
*? Emissions [ib/year] = Emissions [Ib/day] x Days/year

' PM10 and PM2.5 emissions from buildings controlled by dust collectors with 99.8 percent control sfficiency
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Table 17 On-Site Fugitive PM Emissions withoui CSSR

Screening
) Emission
A:\i‘:fm A'E)"p‘f*" Factors (ib/ton)? Emissions (ib/day)® | Emissions (ib/year)®

Material {tons)® (Days/year) PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
Compost 83 311 0.00074 0.00005 6.13E-02{ 4.14E-03] 1.91E+01} 1.29E+00
* For digestate, 60,000 tpy / 208 op. days/yr; for compost, 25,760 tpy / 311 op. dayséyr
® From AP-42, Section 11.19, Crushed Stone Processing and Pulverized Mineral Processing (08/04),

Table 11.19.2-2 for controlled screening
¢ Emissions {ib/day} = Emission factor {ib/ton] x Daily amount [tons]
“ Emissions {ib/year] = Emissions [ib/day] x Days/year
Chipper/Grinder
Operating Annual Emission
Hourly Amount Time Op. Factars {Ib/ton)’ Emissians (ib/hr)® E ons {ib/day)® | E ions (Ibiyear)®

Material {iph) (hriday)  |(Days/year) PMI0 | PM25 PM10 | PM25 PM10_ | PM25 PM10_| PM2.5

Wood 45.5 1.5 311 0.0144] 0.0144 0.66] 0.66 0.98] 0.98]  305.65] 305.65

* From Bay Area Air Quality Management District Permit Handbook, Section 11.3,
hitp//hank.baagmd.gov/pmthandbook/rev02/PH_00_05_11_13.pdf. PM2.5 assumed to be equal to PM10.

® Emissions {Ib/hr} = Emission factor {ib/ton} x Hourly amount {tph}

¢ Emissions {Ib/day] = Hourly emissions {ib/hr] x Daily operating time [hr/day]

9 Emissions {ib/year} = Emissions [Ib/day] x Days/year
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Table 18 On-Site Fugitive PM Emissions with CSSR
On-Site Motor Vehicle Fugitive PM Emissions with CSSR

Annual Emission Control
Weight Op. Factars (Ib/mi)® Etficiency | Emissions (Ib/day)® | Emissions (Ib/year)”
Vehicle Use Route (tons)” Miles/Day | (Daysfyear)! PM10 PM2.5 (%)° PM10 PM2.5 PM10 PM2.5
Freightliner Tractor {Compost Export MRF-Compost 13.75 3.61 311 0.19 0.05 86 Q.10 0.02 30.10, 7.39
Freightliner Tractor {Compost Export RF-Entrance 13.75 B.92. 311 0.19; 0.05 86 0.24 0.06 74.42 18.78
Freightliner Tractor {Recycleables 1o POLA MRF-Entrance 13,75 40.14; 311 0.19 0.05 86 1.08 0.27; 334.88 84.51
Tractor/Traiter CSSR import RF-Entrance 13.75 15.61 311 0.19 0.05 86 0.42 .11 130.23 32.87
Ford F350 XL Utility truck and trailer MRF-Compost 7 5.41 311 0.10 0.02 86 0.07] 0.02 22.68, 5.72
Ford F350 XL Utility truck and traiter MRF-Entrance 7 13.38 311 0.10 0.02 86 0.18 0.05 56.07 14.15
* Freightliner tractor + trailer and tractorstrailer = average of 40,000 Ibs loaded and 15,000 ibs empty.
Ford F350 XL based on specification of 14,000 Ibs gross vehicle weight rating
® Emission factor {Ib/mi} = [k x {silt loading [a/m?})®®" (weight tons}y “%J(1 - P/4N)
from'AP-42, Section 13.2.1 {Paved Roads), Equation 2 (1/11) !
; k= 0.0022 for PM10 P= 40 days
0.00054 for PM2.5
silt foading = 7.4 g/m? from AP-42, Section 13.2.1 (Paved Roads), Table 13.2.1-3 (1/11)
¢ Based on hourly watering at 0.18 gal/sq. yd. and 15 mph speed fmit, from Appendix E.7, page 3, of the Draft EIR for the
Tajiguas Landfill Expansion Project, Santa Barbara County No. 01-E{R-5.
“ Emissions {ib/day} = Emission factor fib/mi] x Miles/day x (1- contro! efficiency {%] / 100}
 Emissions {lb/year] = Emissions {ib/day} x Days/year
Material Transfers with CSSR
Emission
Moisture Arl")]zi'l.'ym A’:anu_al Factors (Ib/ton)° E ons (Ib/day)®' | Emissions (Ib/year)®
Material Transfer (%) {tons)® | (Days/year) PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

Digestate into Truck 4.8 288 271 JOE-04]  5.60E-05{ 1.07E-04] 1.61E-05 0.03 0.00
Digestate Onio Windrow 4.8 288 27 .70E-04]  5.60E-05] 1.07E-01 1.61E-02 29.63 4.48
Windrow Windrow turning 4.8 15,363 5. JOE-04] 5.60E-05] S68E+00] B8.60E-0 285.21 44.70
Compost Into Screen 4.8 83 31 3.70E-04] 5.60E-05] 3.06E-02] 4.63E-0 9.52 1.44
Compost Qut of Screen 4.8 83 a3 d.70E-04] 5.60E-05] 3.06E-02| 4.63E-03 9.52 1.44
Compost Onlo Storage Pile 4.8 83 311 3.70E-04f 5.60E-05] 3.08E-02 4.63E-03 9.52 1.44
Compost Into Export Truck 4.8 83 311 3.70E-041 5.60E-05] 3.06E-02 4.63E-03 9.52 1.44
MSW Into MRF Facility 4.8 800 311 3.70E-04] 5.60E-05{ 2.96E-04] 4.48E-05 0.09 0.01
MSW into AD Facility 4.8 240 3 3.70E-04] 5.60E-05] 8.87E-05] 1.34E-05 0.03 0.00

# Maximum moisture content of materials used to develop emission factor equation.

° For digestate, 60,000 tpy / 208 op. days/yr; for windrow turning, 15,363 tons / op. day;

for compost, 25,760 tpy / 311 op. daysiyr

¢ Emission factor [ib/ton] = k x 0.0032 x (wind speed {mph}/ 5} / {(material moisture [%] /2 }*

from AP-42, Section 13.2.4, Aggregate Handling and Storage Pites {11/06)
k= 0.35 for PM10
0.053 for PM2.5

Wind speed = 5.47 mph, from Table 8, Appendix E.8 of the Draft EIR for the Tajiguas
Landfilt Expansion Project, Santa Barbara County No. 01-EiR-5

9 Emissions {ib/day} = Emission factor {ib/ton] x Daily amount {tons}
° Emissions [Ib/year} = Emissions [Ib/day] x Days/year

' PM10 and PM2.5 emissions from buildings controlled by dust collectors with 99.9 percent control efficiency
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Table 18

On-Site Fugitive PM Emissions with CSSR

Screening
- Emission
Daily Annual Factors (ib/fton)° Emissions (tb/day)* Emissions (Ibjyear)”
Amount Op.
Material (tons)” (Days/year} PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
Compost 83 311 0.00074 0.00005 6.13E-02{ 4.14E-03] 1.91E+01] 1.26F+00
® For digestate, 60,000 tpy / 208 op. days/yr; for compost, 25,760 tpy / 311 op. days/yr
® From AP-42, Section 11.19, Crushed Stene Processing and Pulverized Mineral Processing (08/04),
Table 11.19.2-2 for controlled screening
© Emissions [ib/day] = Emission factor {ib/ton] x Daily amount {tons}
¢ Emissions [Ib/year] = Emissions [ib/day] x Days/year
Chipper/Grinder
Operating Annual Emission
Hourly Amount Time Op. Factors (Ib/ion)” E ions (Ib/hr)® Emissions (Ib/day)® | Emissions (ib/year)”
Material (tph) (hriday)  |(Daysiyear) PM10 | PM25 PMI0 | PM25 PM10 | PM25 PM10 | PM25
Wood 45.5 1.5 311 0.0144] 0.0144 0.66] 0.66 0.98] 0.98 305.65]  305.65

® From Bay Area Air Quality Management District Permit Handbaok, Section 11.3,
htip://hank.baagmd.gov/pmt/handbook/rev02/PH_00_05_11_13.pdf. PM2.5 assumed to be equal to PM10.

® Emissions {Ib/hr] = Emission factor {ibfton] x Hourly amount {tph}

“ Emissions [lb/day] = Hourly emissions {ib/hr] x Daily operating time {hr/day}

* Emissions {Ib/year] = Emissions {ib/day] x Days/year
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Table 19 Windrow ROC Emissions

Item Value Comment
Digestate production {ton/yr) 73,590{AD design capacity
Digestate production {ton/day) 201.62|Annual / 365 days/year
Fraction food waste 0.481 [Mustang estimate
Fraction green waste 0.519|Mustang estimate
Digestate from food waste {ton/day) 96.98
Digestate from green waste (ton/day) 104.64
Food waste EF (ib VOC/ton) 37.1{From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
Green waste EF (b VOC/ton) 5.71|From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
VOC from food waste (ib/day) 3,597.87
VOC from green waste (Ib/day)° 597.49
Total VOC (ib/day) ' 4,195
Reduction from digestion process 0.97|See note b
VOC after reduction from digestion (lb/day) 125.86
Reduction from Best Available Control Technologies 0.90|See note ¢
VOC after BMP reductions (Ib/day) 12.59
VOC after BMP reductions (Ib/hout) 0.52{Daily / 24 hours/day
VOC after BMP reductions (ib/yr) 4,594

# From Compost VOC Emission Factors, San Joaquin Valley Air Pollution Control District, September 2010, Available at:
http//valleyair.org/Workshops/postings/2010/9-22-10-rule4566/SJVAPCD%20Compost%20VOC%20EF%20Report%208-15-10.pdf
Food waste emission factor from Appendix A, Table 6.1 for AgBag windrow
Green waste emission factor from Table 1

® From Bay Area Air Quality Management District engineering evaluation for Zero Waste Energy propased anaerobic
digestion facility

¢ Best Available Control Technologies:

1. 20% inert, dry wood chip biending

2. interactive pile management (i.e., turning)
3. 20 minutes irrigation after turning

4. Large pile size

5. Finished compost blanket pseudo biofilter

References for emission reductions include:

Advice from Bekon based on 20 facilities operating in Europe

Comparison of Mitugation Measures for Reduction of Emissions from Greenwaste Composting prepared from SJVAPCD 2009:
http//vallevair.org/busind/pto/emission_factors/Criteria/Criteria/Composting/FINAL-COMPOST-STUDY-REPORT .pdf

Greenwaste Compost Air Emissions Review (Modesto Compost Facility} prepared fror CIWMB June 2008:
hitp://www.calrecycle.ca.gov/publications/Documents/Organics %5C44207003.pdf

Greenwaste Compost Site Emissions Reductions Prepared for San Joaquin Valley Technology Advancement Program May 2013:
http//www.valleyair.org/grant _programs/T AP/documents/C-15636-ACP/C-15636_ACP_FinalReport.pdf
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Table 20 Biofilter ROC Emissions

ftem Value Comment

Digestate production (ton/yr) 73,5901 AD design capacity

Digestate production (ton/day) 201.62{Annual / 365 days/year

Fraction food waste 0.481|Mustang estimate

Fraction green waste 0.519|Mustang estimate

Digestate from food waste (ton/day) 96.98

Digestate from green waste (ton/day) 104.64

Food waste EF {ib VOC/ton-composting cycle) 37.1}From SJVAPCD Compost VOC Emission Factors, Sept. 2010*

Green waste EF (Ib VOC/ton-composting cycle) 5.71{From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
_ {Food waste EF (ib VOC/ton-day) 0.618|For one day of 60-day composting cycle

Green waste EF (ib VOC/ton-day) 0.095]For one day of 680-day composting cycle

VOC from food waste (Ib/day) 59.96

VOC from green waste (ib/day) 9.96

Total VOC {ib/day) 70

Reduction from biofiiter 0.95

VOC after bicfilter (Ib/day) 3.50

VOC after biofilter (Ib/hour) 0.15|Daily / 24 hours/day

VOC after biofilter {lb/yr) 1,276

# From Compost VOC Emission Factors, San Joaquin Valley Air Pollution Contro! District, September 2010. Available at:
http/ivalleyair.org/Workshops/postings/2010/9-22-10-rule4566/SJVAPCD%20Compost%20VOC %20EF%20Report%209-15-10.pdf
Food waste emission factor from Appendix A, Table 6.1 for AgBag windrow
Green waste emission factor from Table 1

Biofilter m¥ min_| Fract. | Emiss. (tb/day) |Emiss. (g/s)
Tipping Area 1,461 ] 0.329128 0.04794] 0.0060409
ADF 1,428 | 0.321694 0.04686| 0.00590445
Recycling Area 1,550 | 0.349178 0.05087| 0.00640889
Total 4,439 1 0.14567
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Table 21a

AD Fiare Toxic Air Contaminant Emissions from Biogas Combustion

Hourly Annual
Emission Emission Emission Emission
CAS Factor Factor Rate Rate
Compound Number {Ib/MMscf) Source® (Ib/hr)® (tbiyr)®
Indeno(1,2,3-cd)pyrene ]193-39-5 5.60E-02]1CATEF 9.52E-04 2.50E-01|ADFLARE
Manganese 7439-96-5 2.92E-03|Source Test 4.96E-05 1.30E-02
Naphthalene 91-20-3 1.75E-04|Source Test 2.97E-06 7.80E-04
Nickel 7440-02-0 1.43E-03{Source Test 2.43E-05 6.37E-03
Perylene 198-55-0 7.48E-05]CATEF 1.27E-06 3.34E-04
Phenanthrene 85-01-8 9.85E-04|Source Test 1.67E-05 4.39E-03
Pyrene 129-00-0 3.04E-05]Source Test 5.18E-07 1.36E-04
Toluene 108-88-3 1.09E+02]CATEF 1.85E+00 4.86E+02
Trichloroethene 79-01-6 1.13E+00{CATEF 1.92E-02 5.04E+00
Viny! Chloride 75-01-4 7.64E-02|CATEF 1.30E-03 3.41E-01
Xylene (m,p) 1330-20-7 4.61E-01|CATEF 7.84E-03 2.06E+00
Xylene (o) 95-47-6 3.35E-01|CATEF 5.70E-03 1.49E+00
Zinc 7440-66-6 4.28E+00{CATEF 7.28E-02 1.91E+01
1,1,1-Trichloroethane  |71-55-6 3.37E-01|CATEF 5.73E-03 1.50E+00
1,1-Dichloroethane 75-34-3 4.37E-01|CATEF 7.43E-03 1.95E+00
1,2-Dichloroethane 107-06-2 1.35E+00{CATEF 2.30E-02 6.02E+00
1,4-Dioxane 123-91-1 4.55E-03}Source Test 7.74E-05 2.03E-02
2-Methylnaphthalene 91-57-6 9.56E-05{Source Test 1.62E-06 4.26E-04
Acenaphthene 83-32-9 7.04E-06iSource Test 1.20E-07} 3.14E-05
Acenaphthylene 208-96-8 1.09E-04{Source Test 1.85E-06 4.86E-04
Acetaldehyde 75-07-0 6.53E-01|{CATEF 1.11E-02 2.91E+00
Acetonitrile 75-05-8 7.96E+00{CATEF 1.35E-01 3.55E+01
Acrolein 107-02-8 9.33E-02{CATEF 1.58E-03 4.16E-01
Acrylonitrile 107-13-1 4.50E-03{Source Test 7.65E-05 2.01E-02
Anthracene 120-12-7 1.10E-05{Source Test 1.88E-07 4.92E-05
Arsenic 7440-38-2 5.91E-02{Source Test 1.00E-03 2.63E-01
Benzene 71-43-2 8.59E-01|CATEF 1.46E-02 3.83E+00
Benzo(a)anthracene 56-55-6 5.60E-02|CATEF 9.52E-04 2.50E-01
Benzo(a)pyrene 50-32-8 5.60E-02{CATEF 9.52E-04 2.50E-01
Benzo(b)fluoranthene  |205-99-2 5.60E-02|CATEF 9.52E-04 2.50E-01
Benzo(e)pyrene 192-97-2 7.48E-05]CATEF 1.27E-06 3.34E-04
Benzo(g,h,i)perylene 191-24-2 5.60E-02|CATEF 9.52E-04 2.50E-01
Benzo(k)fluoranthene  1207-08-9 5.60E-02{CATEF 9.52E-04 2.50E-01
Cadmium 7440-43-9 1.43E-03|Source Test 2.43E-05 6.37E-03
Carbon Tetrachloride 56-23-5 3.76E-02{CATEF 6.39E-04 1.68E-01
Chlorobenzene 108-90-7 8.69E-011CATEF 1.48E-02 3.88E+00
Chloroform 67-66-3 5.60E-02|CATEF 9.52E-04 2.50E-01
Chromium (Hex) 18540-29-9 1.21E-05{Source Test 2.07E-07 5.42E-05
Chromium (Total) 7440-47-3 4.64E-03|Source Test 7.90E-05 2.07E-02
Chrysene 218-01-9 6.51E-06{Source Test 1.11E-07 2.90E-05
Copper 7440-50-8 4.86E+00|CATEF 8.26E-02 2.17E+01
Dibenz(a,h)anthracene |53-70-3 5.60E-02|CATEF 9.52E-04 2.50E-01
Dichloromethane 75-09-2 4.29E-01|CATEF 7.29E-03 1.91E+00
Fluoranthene 206-44-0 1.40E-05|Source Test 2.38E-07 6.24E-05
Fluorene 86-73-7 2.84E-04|Source Test 4.82E-06 1.27E-03
Formaldehyde 50-00-0 1.77E-01|Source Test 3.01E-03 7.89E-01
HCI 7647-01-0 1.61E-03|Source Test 2.75E-05 7.20E-03
HF 7664-39-3 2.15E-01|Source Test 3.65E-03 9.58E-01
Hourtly Biogas flow rate = 17,002 scth Assumed to be biogas flow to one AD CHP engine
Annual biogas flow rate 2 36,926 Assumed to be 1/16 of biogas flow to two engines x annual
Annual biogas flow rate w 4,422,382 Assumed to be biogas flow to one engine x hours/year engi
Total Annual biogas flow 4,459,308

 CATEF = Maximum emission factors from California Air Toxics Emission Factors http://www.arb.ca.gov/app/emsim
for flare fired on landfill gas based on assumption that biogas composition is similar to landfill gas
Source Test = September 9-11 2010 source tests on Santa Maria Landfill flare combusting LFG. Non-detects set t

b Hourly emission rate {lb/hr] = Emission factor [ib/MMscf] x Biogas fiow rate [scfh] / 10° [sct/MMscf]
® Annual emission rate [Ib/yr] = Emission factor [Ib/MMscf] x Annual biogas flow rate [scffyr] / 10° [sct/MMscf]
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Table 21b

Flare Toxic Air Contaminant Emissions from Biogas Combustion

Hourly Annual
Emission Emission Emission Emission
CAS Factor Factor Rate Rate

Compound Number (ib/MMsci) Source® (lb/hr)® (Ib/yr)*
Indeno(1,2,3-cd)pyrene {193-39-5 5.60E-02{CATEF 1.27E-03 1.11E+00{MRFFLAR"
Manganese 7439-96-5 2.92E-03|Source Test 6.60E-05 5.78E-02
Naphthalene 91-20-3 1.75E-04|Source Test 3.95E-06 3.46E-03
Nickel 7440-02-0 1.43E-03{Source Test 3.23E-05 2.83E-02
Perylene 198-55-0 7.48E-05]CATEF 1.69E-06 1.48E-03
Phenanthrene 85-01-8 9.85E-04|Source Test 2.23E-05 1.95E-02
Pyrene 129-00-0 3.04E-05{Source Test 6.88E-07 6.03E-04
Toluene 108-88-3 1.09E+02{CATEF 2.46E+00 2.16E+03
Trichloroethene 79-01-6 1.13E+00{CATEF 2.55E-02 2.24E+01
Vinyl Chloride 75-01-4 7.64E-02|CATEF 1.73E-03 1.51E+00
Xylene (m,p) 1330-20-7 4.61E-01|CATEF 1.04E-02 9.13E+00
Xylene (o) 95-47-6 3.35E-01|CATEF 7.57E-03 6.63E+00
Zinc 7440-66-6 4.28E+00{CATEF 9.67E-02 8.47E+01
1,1,1-Trichloroethane  |71-55-6 3.37E-01|CATEF 7.62E-03 6.67E+00
1,1-Dichloroethane 75-34-3 4.37E-01|CATEF 9.88E-03 8.65E+00
1,2-Dichloroethane 107-06-2 1.35E+00{CATEF 3.05E-02 2.67E+01
1,4-Dioxane 123-91-1 4.55E-03|Source Test 1.03E-04 9.01E-02
2-Methylnaphthalene 91-57-6 9.56E-05]Source Test 2.16E-06 1.89E-03
Acenaphthene 83-32-9 7.04E-06|Source Test 1.59E-07|  1.39E-04
Acenaphthylene 208-96-8 1.09E-04Source Test 2.46E-06 2.16E-03
Acetaldehyde 75-07-0 6.53E-01{CATEF 1.48E-02 1.29E+01
Acetonitrile 75-05-8 7.96E+00|{CATEF 1.80E-01 1.58E+02
Acrolein 107-02-8 9.33E-02|CATEF 2.11E-03 1.85E+00
Acrylonitrile 107-13-1 4.50E-03]Source Test 1.02E-04 8.91E-02
Anthracene 120-12-7 1.10E-05|Source Test 2.49E-07 2.18E-04
Arsenic 7440-38-2 5.91E-02|Source Test 1.34E-03 1.17E+00
Benzene 71-43-2 8.59E-01{CATEF 1.94E-02 1.70E+01
Benzo(a)anthracene 56-55-6 5.60E-02]CATEF 1.27E-03 1.11E+00
Benzo(a)pyrene 50-32-8 5.60E-02{CATEF 1.27E-03 1.11E+00
Benzo(b)fluoranthene  [205-99-2 5.60E-02{CATEF 1.27E-03 1.11E+00
Benzo(e)pyrene 192-97-2 7.48E-05]CATEF 1.69E-06 1.48E-03
Benzo(g,h,i)perylene 191-24-2 5.60E-02{CATEF 1.27E-03 1.11E+00
Benzo(k)fluoranthene  |207-08-9 5.60E-02|{CATEF 1.27E-03 1.11E+00
Cadmium 7440-43-9 1.43E-03|Source Test 3.23E-05 2.83E-02
Carbon Tetrachloride 56-23-5 3.76E-02|CATEF 8.50E-04 7.44E-01
Chiorobenzene 108-30-7 8.69E-01|CATEF 1.96E-02 1.72E+01
Chloroform 67-66-3 5.60E-02|CATEF 1.27E-03 1.11E+00
Chromium (Hex) 18540-29-9 1.21E-05|Source Test 2.75E-07 241E-04
Chromium (Total) 7440-47-3 4.64E-03|Source Test 1.05E-04 9.20E-02
Chrysene 218-01-9 6.51E-06iSource Test 1.47E-07 1.29E-04
Copper 7440-50-8 4.86E+00{CATEF 1.10E-01 9.62E+01
Dibenz(a,h)anthracene {53-70-3 5.60E-02|CATEF 1.27E-03 1.11E+00
Dichloromethane 75-09-2 4.29E-01]CATEF 9.70E-03 8.49E+00
Fluoranthene 206-44-0 1.40E-05|Source Test 3.16E-07 2.77E-04
Fluorene 86-73-7 2.84E-04{Source Test 6.41E-06 5.62E-03
Formaldehyde 50-00-0 1.77E-01|Source Test 4.00E-03 3.51E+00
HCi 7647-01-0 1.61E-03]|Source Test 3.65E-05 3.20E-02
HF 7664-39-3 2.15E-01{Source Test 4.86E-03 4.25E+00
Hourly LFG flow rate = 22,602 scfh Assumed to be LFG flow to one CHP engine
Annual biogas flow ratew 19,799,207 Assumed to be LFG flow to one engine x hours/year engines
Total Annual biogas flow 19,799,207

? CATEF = Maximum emission factors from California Air Toxics Emission Factors hitp//www.arb.ca.gov/app/emsinv
for flare fired on landfill gas
Source Test = September 9-11 2010 source tests on Santa Maria Landfill flare combusting LFG. Non-detects set tc

b Hourly emission rate [ib/hr] = Emission factor [Ilb/MMscf] x LFG flow rate [scfh} / 10° [scf/MMscf]
® Annual emission rate [Ib/yr] = Emission factor [lb/MMscf] x Annual LFG flow rate [scf/yr] / 10° [scf/MMscf]
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Table 22 CHP Engine Toxic Air Contaminant Emissions from Biogas/LFG Combustion

ADCHP1, ADCHP2 MRFCHP1-2 PAPERDRY
Hourly Annual
Emission Emission Hourly Annuat Hourly Annual
Emission Rate per Rate per Emission Emission Emission Emission
CAS Factor Engine Engine Rate Rate Rate Rate
Compound Number | {lb/MMsci)’ (i/hr)® {Ibryry® (ib/hr)® (lbfyr)® (ib/nr)° (bryn)*®
Benzene 71-43-2 9.48E-03 1.61E-04 1.34E+00 2.14E-04 1.82E+00 4.29E-04 3.65E+00
Benzo(a)anthracene 56-55-6 1.60E-06 2.72E-08 2.26E-04 3.62E-08 3.08E-04 7.23E-08 6.16E-04
Benzo{a)pyrene 50-32-8 2.70E-07 4.59E-09 3.82E-05 6.10E-09 5.19E-05 1,22E-08 1.04E-04
Benzo(bjiluoranthene 205-99-2 4.88E-07 8.30E-09 6.90E-05 1.10E-08 9.39E-05 2.21E-08 1.88E-04
Benzo(k)fluoranthene 207-08-9 2.70E-07 4.59E-09 3.82E-05 6.10E-09 5.19E-05 1,22E-08 1.04E-04
Carbon Tetrachloride 56-23-5 1.14E-04 1.94E-06 1.61E-02 2 58E-06 2.19E-02 5.15E-06 4.39E-02
Chioroform . 67-66-3 1.13E-04] . 1.92E-08 1.60E-02 2.55E,06 2.17E-02 5.11E-06 4.35E-02
Chrysene 218-01-9 5.87E-06 9.98E-08 8.31E-04 1.33E-07 1.13E-03 2.65E-07 2.26E-03
Dibenz(a hjanthracene 53-70-3 2.70E-07 4,59E-09 3.82E-05 6.10E-09 5.19E-05 1.22E-08 1.04E-04
Ethylene Dibromide 106-93-4 1.12E-04 1.90E-06 1.58E-02 2.53E-06 2.15E-02 5.06E-06 4.31E-02
Ethylene Dichloride 106-83-4 5.08E-03 8.64E-05 7.19E-01 1.15E-04 9.77E-01 2.30E-04 1.95E+00
Formaidehyde 50-00-0 1.49E+00 2.53E-02 2.11E+02 3.37E-02 2.87E+02 6.74E-02 5.73E+02
Hydrochloric Acid 7647-01-0 2.07E+00 3.52E-02 2.93E+02 4.68E-02 3.9BE+02 9.36E-02 7.97E+02
indeno(1,2,3-cd)pyrene 193-39-5 2.70E-07 4.59E-09 3.82E-05 6.10E-09 5.19E-05 1.22E-08 1.04E-04
Methyl Chioroform 71-55-6 1.11E-04 1.89E-06 1.57E-02 2.51E-06 2.14E-02 5.02E-06 4.27E-02
Methylene Chloride 75-09-2 1.30E-04 2.21E-06 1.84E-02 2.94E-06 2.50E-02 5.88E-06 5.00E-02
Napthtalene 91-20-3 7.38E-04 1.25E-05 1.04E-01 1.67E-05 1.42E-01 3.34E-05 2.84E-01
Perchloroethylene 127-18-4 5.84E-04 9.93E-06 8.26E-02 1.32E-05 1.12E-01 2.64E-05 2.25E-01
Trichioroethylene 79-01-6 1,49E-03 2.53E-05 2.11E-01 3.37E-05 2.87E-01 6.74E-05 5.73E-01
Vinyl Chioride 75-01-4 1.63E-04 2.77E-06 2.31E-02 3.68E-06 3.14E-02 7.37E-06 6.27E-02
Fuel flow rate = 17,002 scth Engine specificiation at 100% load 22,602 scth Engine specificiation at 100% load
141,488,324 scffyear Hourly biogas [scfhj x Annual op. hours {hr/year} 192,395,044 scflyear Hourly LFG [scfh} x Annual op. hours |t

“ Santa Barbara County Air Pollution Controf District approved emission factors for landfill gas-fired IC engines

with oxidation catalyst
® Hourly emission rate [ib/hr] = Emission factor [lb/MMscf] x biogas/LFG flow rate [scth} 7 10° [sci/MMsc]

Molar volume [sci/ib-mole] x (1 - Engine destruction efficiency [%} / 100) x (1 - Oxidation catalyst efficiency [%] / 100)
© Annual emission rate {ibfyr] = Emission factor {ib/MMscf] x annual biogas/LFG flow rate [scfiyear] / 10° [sci/MMsc]

CHP Engine Ammonia Emissions from SCR Ammonia Slip, Each Engine

item AD Value | Comments MRF Value]
Ammonia concentration 5lppm @ 15% oxygen 5
Armmonia molecular weight 17{ib/b-mole 17
Fd 11,370|scHMMBtu, SCR system vendor estimate 11,370
Molar volume 385.5|sclitb-mole 3855
Engine heat input 9.88|MMBlu/hr, manufaclurer's specification 12.32
Ammonia hourly emissions 8.77E-02|ib/hr = Ammonia concentration [ppm] x Molecular weight Jib/lb-mole] x 1.09E-01

10™ / Molar volume [sctib-mole] x {20.9 / (20.9 - percent oxygen)] x
Fd [sci/MMBtu] x Heat input [MMBtuhr]
Ammonia annual emissions 7.30E+0211b/yr = Hourly emissions {ib/hr] x Annual biogas production [sci/year] / 9.31E+02
|Hourly biogas flow rate [scih]
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Table 23 Diesef Exhaust Parficulate Matter Emissions

Table 23-A
MRF Facility Biofilter for Tipping Area (7:00 a.m. - 11:00 p.m.
Operating | Operating Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {ibfhr) {iblyr)
Caterpiliar M322D Material Handler 311 16 2.07E-08 1.03E-02
CAT 966 M Loader 311 16 7.44E-06 3.70E-02
CAT 938 K Loader 311 16 2.02E-06 1.01E-02
Tennant 800 Sweeper 311 16 6.53E-07 3.25E-03
Total | 1.22E-05 6.06E-02|BF_TiP
Table 23-B
MRF Faciiity Biofilter for Tipping Area {(11:00 p.m. - 7:00 a.m.
Operating | Operating Hourly Annual Hourly
Days Hours Emissions | Emissions Night  Annual Night
Equipment per Year per Day {ib/hry {Iblyr) Factor Factor
Tennant 800 Sweeper 311 8 6.53E-07 1.62E-03
Total 6.53E-07 1.62E-03{BF_TiP 0.05 0.03
Table 23-C
MRF Facility Biofilter for Recycling Area {7:00 a.m. - 11:00 p.m.)
Operating | Operaling Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {Ib/hr} {ib/yr}
CAT 2P-6000 Forklift 311 18 1.62E-06 8.07E-03
Tennant 800 Sweeper 3i1 16 6.53E-07 3.25E-03
Total 2.27E-08 1.13E-02|BFRECYC
Table 23-D
MRF Facility Biofilter for Recycling Area {11:00 p.m, - 7:00 a.m.}
Operating | Operating Hourly Annuat
Days Hours Emissions | Emissions s
Equipment per Year | per Day {ib/hr} (1b/yr)
Tennant 800 Sweeper 3N 8 6.53E-07 1.62E-03
Total 6.53E-07 1.62E-03|BFRECYC
Table 23-E
AD Facility Biofilter {8:00 a.m. - 4:00 p.m.)
Operating | Operating Hourly Annuat
Days Hours Emissions | Emissions
Equipment per Year per Day (ib/hr} {ibjyr}
CAT 938 M Loader 208 8 4.04E-06 6.73E-03iBF_ADF
Total 4.04E-06 6.73E-03
Table 23-F
Outside MRF Facility Building (11:00 a.m. - 5:00 p.m.}
Operating | Operating Hourty Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {ib/hr} (1b/yr) MRFSWP1 & 2
Tennant M30 Scrubber-Sweeper 311 6 8.24E-04 1.54E+00| 7.684E-0t
Totai 8.24E-04 1.54E+00
Table 23-G
Outside AD Facility Building (11:00 a.m. - 5:00 p.m.)
Operating | Operating Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year per Day {ib/hr) {ib/yr) ADSWEEP
Tennant M30 Scrubber-Sweeper 311 6 8.24E-04 1.54E+00
Total 0 0 8.24E-04 1,54E+00
Table 23-H
Composting Area (8:00 a.m. - 4:00 p.m.}
Operating | Operating Hourly Annuat
Days Hours Emissions | Emissions
Equipment per Year per Day {Ib/hr} {iblyr}
CAT 938 K Loader 311 8 2.02E-06 5.03E-03jCOMPMAT
Backhus ASS Windrow Turner 52 8 3.07E-03 1.28E+00|WINDROW
Table 23-!
Motor Vehicles (8:00 a.m, - 2:00 p.m.
Operating Hourty Annual
Hours Emissions| Emissions
Segment per Day {ib/hr} {Ib/yr}
MRF-Compost 6] 4.B2E-05 8.99E-02{MRFCOMP
MRF-Enirance 6] 7.58E-04 1.41E+00|MRFENTRY
Table 23-J
Emergency Generator
Operating Hourly Annual
Hours |Emissions| Emissions
Segment per Day {1b/hr) {Ib/yr}
150 kW Generator 6 1.1E-02 5.3E-01{EMGEN
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Table 24 Diesel Exhaust Emissions of TACs with Acute Effecis

Table 24-A
MRF Facility Biofilter (7:00 a.m. - 11:00 p.m.)
Emission
CAS Factor Emissions
Compound Number | (Ib/1,000 gal)® {Ib/hour) BF_TIP
Benzene 71-43-2 0.1863 2.53E-03
Formaldehyde 50-00-0 1.7261 2.35E-02
Acetaldehyde 75-07-0 0.7833 1.07E-02
Acrolein 107-02-8 0.0339 4.61E-04
1,3-Butadiene 106-99-0 0.2174 2.96E-03
Toluene 108-88-3 0.1054 1.43E-03
Xylenes 1330-20-7 0.0424 5.77E-04
Hydrogen chloride {7647-01-0 0.1863 2.53E-03
Arsenic 7440-38-2 0.0016 2.18E-05
Copper 7440-50-8 0.004t 5.58E-05
Mercury 7439-97-6 0.0020 2.72E-05
Nickel 7440-02-0 0.0039 5.30E-05
Hourly fuel use = 13.6 gal/hr

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Table 24-B
MRF Recyling Area Biofilter (7:00 a.m. - 11:00 p.m.) - BFRECYC
Emission
CAS Factor Emissions
Compound Number | (ib/1,000 gal)® (ib/hour)
Benzene 71-43-2 0.1863 1.21E-03
Formaldehyde 50-00-0 1.7261 1.12E-02
Acetaldehyde 75-07-0 0.7833 5.09E-03
Acrolein 107-02-8 0.0339 2.20E-04
1,3-Butadiene 106-99-0 0.2174 1.41E-03
Toluene 108-88-3 0.1054 6.85E-04
Xylenes 1330-20-7 0.0424 2.76E-04
Hydrogen chioride 17647-01-0 0.1863 1.21E-03
Arsenic 7440-38-2 0.0016 1.04E-05
Copper 7440-50-8 0.0041 2.67E-05
Mercury 7439-97-6 0.0020 1.30E-05
Nickel 7440-02-0 0.0039 2.54E-05
Hourly fuel use = 6.5 gal/hr

# From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.
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Table 24 Diesel Exhaust Emissions of TACs with Acute Effects

Table 24-C
AD Facility Biofilter (8:00 a.m. - 4:00 p.m.) -BFADF
Emission
CAS Factor Emissions
Compound Number | (Ib/1,000 gai)® | (Ib/hour) BFADF
Benzene 71-43-2 0.1863 1.21E-03
Formaldehyde 50-00-0 1.7261 1.12E-02
Acetaldehyde 75-07-0 0.7833 5.09E-03
Acrolein 107-02-8 0.0339 2.20E-04
1,3-Butadiene 106-99-0 0.2174 1.41E-03
Toluene 108-88-3 0.1054 6.85E-04
Xylenes 1330-20-7 0.0424 2.76E-04
Hydrogen chloride |7647-01-0 0.1863 1.21E-03
Arsenic 7440-38-2 0.0016 1.04E-05
Copper 7440-50-8 0.0041 2.67E-05
Mercury 7439-97-6 0.0020 1.30E-05
Nickel 7440-02-0 0.0039 2.54E-05
Hourly fuel use = 7 gal/hr

 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel internal
Combustion.
hitp://www.vcapcd.org/pubs/Engineering/Air Toxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Table 24-D
Outside MRF and AD Facility Building (11:00 a.m. - 5:00 p.m.)

Emission ADSWEEP

CAS Factor Emissions
Compound Number | (Ib/1,000 gal)® | (Ib/hour) MRFSWP1 MRFSWP2
Benzene 71-43-2 0.1863 1.21E-03] 6.055E-04 6.055E-04
Formaldehyde 50-00-0 1.7261 1.12E-02{ 5.610E-03 5.610E-03
Acetaldehyde 75-07-0 0.7833 5.09E-03] 2.546E-03 2.546E-03
Acrolein 107-02-8 0.0339 2.20E-04] 1.102E-04 1.102E-04
1,3-Butadiene 106-99-0 0.2174 1.41E-03] 7.066E-04 7.066E-04
Toluene 108-88-3 0.1054 6.85E-04] 3.426E-04 3.426E-04
Xylenes 1330-20-7 0.0424 2.76E-04] 1.378E-04 1.378E-04
Hydrogen chloride |7647-01-0 0.1863 1.21E-03] 6.055E-04 6.055E-04
Arsenic 7440-38-2 0.0016 1.04E-05] 5.200E-06 5.200E-06
Copper 7440-50-8 0.0041 2.67E-05] 1.333E-05 1.333E-05
Mercury 7439-97-6 0.0020 1.30E-05] 6.500E-06 6.500E-06
Nickel 7440-02-0 0.0039 2.54E-05] 1.268E-05 1.268E-05

Hourly fuel use = 4 gal/hr

 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.
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Table 24

Table 24-E

Diesel Exhaust Emissions of TACs with Acute Effects

Composting Area (8:00 a.m. - 4:00 p.m.)

Cat 938 K Loader

Emission
CAS Factor Emissions
Compound Number | (ib/1,000 Qal)a {ib/hour)

Benzene 71-43-2 0.1863 5.03E-04
Formaldehyde 50-00-0 1.7261 4.66E-03
Acetaldehyde 75-07-0 0.7833 2.11E-03
Acrolein 107-02-8 0.0339 9.15E-05
1,3-Butadiene 106-99-0 0.2174 5.87E-04
Toluene 108-88-3 0.1054 2.85E-04
Xylenes 1330-20-7 0.0424 1.14E-04
Hydrogen chloride |7647-01-0 0.1863 5.03E-04
Arsenic 7440-38-2 0.0016 4.32E-06
Copper 7440-50-8 0.0041 1.11E-05
Mercury 7439-97-6 0.0020 5.40E-06
Nickel 7440-02-0 0.0039 1.05E-05
Hourly fuel use = 2.7 gal/hr

# From Ventura County Air Pollution Contrg! District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf

Only includes TACs with acute reference exposure levels.

Table 24-F

Composting Area (8:00 a.m. - 4:00 p.m.)

Vermeer CT1010 TX Windrow Turner

Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (ib/hour)

Benzene 71-43-2 0.1863 2.24E-03
Formaldehyde 50-00-0 1.7261 2.07E-02
Acetaldehyde 75-07-0 0.7833 9.40E-03
Acrolein 107-02-8 0.0339 4.07E-04
1,3-Butadiene 106-99-0 0.2174 2.61E-03
Toluene 108-88-3 0.1054 1.26E-03
Xylenes 1330-20-7 0.0424 5.09E-04
Hydrogen chloride |7647-01-0 0.1863 2.24E-03
Arsenic 7440-38-2 0.0016 1.92E-05
Copper 7440-50-8 0.0041 4.92E-05
Mercury 7439-97-6 0.0020 2.40E-05
Nickel 7440-02-0 0.0039 4.68E-05
Hourly fuel use = 12 gal/hr

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf

Only includes TACs with acute reference exposure levels.

TRRP Operation Emissions

61

COMPMAT

WINDROW

Compounds Hourly

from WINDROW |Emission
Organic TAC tab |Rate (Ib/hr)
Isopropyl alcohol 2.22E-01
Methyl alcohol 6.71E-02
Naphthalene 2.62E-03
Acetaldehyde 7.34E-04
NH3 1,779.46




Table 24 Diesel Exhaust Emissions of TACs with Acute Effects

Table 24-G
On-Site Motor Vehicles (8:00 a.m. - 2:00 p.m.)
Entrance to/from MRF

Emission
CAS Factor Emissions
Compound Number | (1b/1,000 ga!)a {Ib/hour) | MRFENTRY

Benzene 71-43-2 0.1863 1.10E-04
Formaldehyde 50-00-0 1.7261 1.02E-03
Acetaldehyde 75-07-0 0.7833 4.64E-04
Acrolein 107-02-8 0.0339 2.01E-05
1,3-Butadiene 106-99-0 0.2174 1.29E-04
Toluene 108-88-3 0.1054 6.25E-05
Xylenes 1330-20-7 0.0424 2.51E-05
Hydrogen chioride {7647-01-0 0.1863 1.10E-04
Arsenic 7440-38-2 0.0016 9.49E-07
Copper 7440-50-8 0.0041 2.43E-06
Mercury 7439-97-6 0.0020 1.19E-06
Nickel 7440-02-0 0.0039 2.31E-06
Hourly fuel use = 0.59 gal/hr

 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem. pdf
Only includes TACs with acute reference exposure levels.

Table 24-H
On-Site Motor Vehicles (8:00 a.m. - 2:00 p.m.)

MRF to/from Compost
Emission
CAS Factor Emissions
Compound Number | (Ib/1,000 gal)® | (Ib/hour) | MRFCOMP

Benzene 71-43-2 0.1863 1.20E-05
Formaldehyde 50-00-0 1.7261 1.11E-04
Acetaldehyde 75-07-0 0.7833 5.05E-05
Acrolein 107-02-8 0.0339 2.18E-06
1,3-Butadiene 106-99-0 0.2174 1.40E-05
Toluene 108-88-3 0.1054 6.79E-06
Xylenes 1330-20-7 0.0424 2.73E-06
Hydrogen chloride |7647-01-0 0.1863 1.20E-05
Arsenic 7440-38-2 0.0016 1.03E-07
Copper 7440-50-8 0.0041 2.64E-07
Mercury 7439-97-6 0.0020 1.29E-07
Nickel 7440-02-0 0.0039 2.51E-07
Hourly fuel use = 0.06 gal/hr

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.
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Table 24

Diesel Exhaust Emissions of TACs with Acute Effects

Table 24-1
Emergency Generator (0.5 hours/day, 26 hrs/year)
Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (Ib/hour)
Benzene 71-43-2 0.1863 1.05E-03
Formaldehyde 50-00-0 1.7261 9.75E-03
Acetaldehyde 75-07-0 0.7833 4.43E-03
Acrolein 107-02-8 0.0339 1.92E-04
1,3-Butadiene 106-99-0 0.2174 1.23E-03
Toluene 108-88-3 0.1054 5.96E-04
Xylenes 1330-20-7 0.0424 2.40E-04
Hydrogen chloride {7647-01-0 0.1863 1.05E-03
Arsenic 7440-38-2 0.0016 9.04E-06
Copper 7440-50-8 0.0041 2.32E-05
Mercury 7439-97-6 0.0020 1.13E-05
Nickel 7440-02-0 0.0039 2.20E-05
Hourly fuel use = 11.30 gal/hr

# From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf

Only includes TACs with acute reference exposure levels.

TRRP Operation Emissions

63

EMGEN



Table 25 AD NH3 Emissions

ltem Value Comment
Digestate production {ton/yr) 73,5901AD design capacity
Digestate production (ton/day) 201.62}Annual / 365 days/year
Fraction food waste 0.481{Mustang estimate
Fraction green waste 0.519|Mustang estimate
Digestate from food waste (ton/day) 96.98
Digestate from green waste {ton/day) 104.64
Food waste EF (ib NH3/ton) 14.201From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
Green waste EF (Ib NH3/ton) 2.37|From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
Food waste EF (ib VOC/ton-day) 0.237]For one day of 60-day composting cycle
Green waste EF (b VOC/ton-day) 0.040{For one day of 80-day composting cycle
NH3 from food waste (Ib/day) 22.95
NH3 from green waste (Ib/day) 4.13
Total NH3 (Ib/day) 27
Reduction from biofilter 0.95
NH3 after biofilter (ib/day) 1.35
VOC after biofilter (ib/hour) 0.06Daily / 24 hours/day
VOC after biofilter (ib/yr) 494

# From Compost VOC Emission Factors, San Joaguin Valley Air Pollution Control District, September 2010. Available at:
http://valleyair.org/Workshops/postings/2010/8-22-10-rule4566/SJVAPCD%20Compost%20VOC%20EF%20Report%208-15-10.pdf
Food waste emission factor from Appendix A, Table 6.1 for AgBag windrow
Green waste emission factor from Table 1
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Table 26

TOTAL AD Biofilter Organic Toxic Air Contaminant Emissions

BF_TIP BF_ADF BF _RECYC

Hourly T Annual Hourly | Annual Hourly T Annual Hourly Annual

ROC |Emission|Emission Emission | Emission Emission | Emission Emission | Emission

CAS Mass Rate Rate Rate Rate Rate Rate Rate Rate

Compound Number | Fraction® | {Ib/hr)® | (Iblyr)° (ib/hr)® | (iblyr)® (b/hr)® | (bryn)® (torhr)® | (Ibryr)*

Isopropy! alcohol 67-63-0 0.423] 6.16E-02| 5.40E+02 2.03E-02{ 1.78E+02 9.91E-03] 8.68E+01 2.15E-02{ 1.89E+02

Methyl alcohol 67-56-1 0.128] 1.86E-02] 1.63E+02 6.13E-03} 5.37E+01 3.00E-03} 2.63E+01 6.51E-03} 5.70E+01

Naphthalene 91-20-3 0.005] 7.28E-04] 6.38E+00 2.40E-04] 2.10E+00 1.17E-04] 1.03E+00 2.54E-04] 2.23E+00

Acetaldehyde 75-07-0 0.001] 2.04E-04] 1.79E+00 6.71E-05| 5.88E-01 3.28E-05| 2.87E-01 7.12E-05] 6.24E-01

H2S 7783064 0.300f 4.37E-02] 3.83E+02 1.44E-02] 1.26E+02 7.03E-03| 6.16E+01 1.53E-02] 1.34E+02

Ammonia NH3 5.64E-02{ 4.94E+02 1.86E-02] 1.63E+02 9.08E-03] 7.95E+01 1.97E-02} 1.73E+02
Hourly'ROC Emissions = 0.15 Ib/hr ' '

Annual ROC Emissions =

1,276.09 Ib/yr
? From Anuj Kumer, et. al, Volatile organic compound emissions from
green waste composting: Characterization and ozone formation,
Atmos. Environ., 45 (2011) 1841-1848.
® Hourly emission rate [lo/hr] = Hourly ROC emission rate {ib/hr] x Mass Fraction
¢ Annual emission rate [Ib/yr] = Annual ROC emission rate [Ib/yr] x Mass Fraction

Biofiiter m*/ min | Fract.
Tipping Area 1,461 0.329
ADF 1,428 0.322
Scrub 1,550 0.349
Total 4,439 1.000
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Table 27
Windrow NH3 Emissions

ltem Value Comment
Digestate production (ton/yr) 73,530|AD design capacity
Digestate production {ton/day) 201.62|Annual / 365 days/year
Fraction food waste 0.481|Mustang estimate
Fraction green waste 0.519|Mustang estimate
Digestate from food waste (ton/day) 96.98
Digestate from green waste {ton/day) 104.64
Food waste EF (Ib NH3/ton) 14.20{From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
Green waste EF (Ib NH3/ton) 2.37|From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
NH3 from food waste {Ib/day) 1,377.08
NH3 from green waste {Ib/day) 247.99 ‘ '
Total NH3 (ib/day) ‘ 1,625 '
Reduction from digestion process 0.97]|See note b
NH3 after reduction from digestion (Ib/day) 48.75
Reduction from Best Available Control Technologies 0.90|See note ¢
NH3 after BMP reductions (Ib/day) 4.88
NH3 after BMP reductions (lb/hour) 0.20{Daily / 24 hours/day
NH3 after BMP reductions (Ib/yr) 1,779

* From Compost VOC Emission Factors, San Joaquin Vailey Air Pollution Contro! District, September 2010. Available at:
http://valleyair.org/W orkshops/postings/2010/9-22-10-rule4566/SJVAPC D%20Compost%20VOC%20EF %20 Report%209-15-10.pdf
Food waste emission factor from Appendix A, Table 6.1 for AgBag windrow
Green waste emission factor from Table 1

® From Bay Area Air Quality Management District engineering evaluation for Zero Waste Energy proposed anaerobic
digestion facility

¢ Best Available Control Technologies:

1. 20% inert, dry wood chip blending

2. Interactive pite management (i.e., turning)
3. 20 minutes irrigation after turning

4. Large pile size

5. Finished compaost blanket pseudo biofilter

References for emission reductions inciude:

Advice from Bekon based on 20 facilities operating in Europe

Comparison of Mitugation Measures for Reduction of Emissions from Greenwaste Composting prepared from SJVAPCD 2009:
http//valleyair.org/busind/pto/emission factors/Criteria/Criteria/Composting/FINAL-COMPOST-STUDY-REPORT .pdf

Greenwaste Compost Air Emissions Review {Modesto Compost Facility) prepared fror CIWMB June 2008:

hitp://www.calrecycle ca.gov/publications/Documents/Organics%5C44207009.pdf

Greenwaste Compost Site Emissions Reductions Prepared for San Joaquin Vailey Technology Advancement Program May 2013:
http//www.valleyair.org/grant_programs/TAP/documents/C-15636-ACP/C-15636 ACP_FinalReport.pdi
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Table 28

Composting Windrow Fugitive Organic Toxic Air Contaminant Emissions

Hourly | Annual
Emission | Emission
CAS ROC Mass Rate Rate

Compound Number Fraction® (Ib/hr)° | (lbryr)®

Isopropyl aicohol 67-63-0 0.423] 2.22E-01{ 1.94E+03

Methyl alcohol 67-56-1 0.128{ 6.71E-02{ 5.88E+02

Naphthalene 91-20-3 0.005| 2.62E-03| 2.30E+01

Acetaldehyde 75-07-0 0.001] 7.34E-04{ 6.43E+00
Hourly ROC Emissions = © 0.52 tb/hr '

Annual ROC Emissions =

green waste composting: Characterization and ozone formation,

4,593.91 Ib/yr
2 From Anuj Kumer, et. al, Volatile organic compound emissions from

Atmos. Environ., 45 (2011) 1841-1848.
® Hourly emission rate [ib/hr] = Hourly ROC emission rate {ib/hr] x Mass Fraction
¢ Annual emission rate [Ib/yr] = Annual ROC emission rate [ib/yr] x Mass Fraction
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Table 29-A

MRF Criteria Pollutant Daily Emissions Summary with CSSR

Emissions (Ib/day)

Source CO ROC NOx SOx PM10 PM2.5
Onsite
MRF Facility Equipment 48.18 2.22 13.21 0.07 0.00 0.00
Diesel Fuel Storage Tank 0.02
Material Handling Fugitive PM 0.00 0.00
Onsite Total 48.18 2.24 13.21 0.07 0.00 0.00
Oifsite
Motor Vehicle Exhaust 28.03 517 2.84 0.08 0.44 0.34
Motor Vehicle Fugitive PM 4.39 1.08
Otisite Total 28.03 5.17 2.84 0.08 4.83 1.42
Total 76.21 7.42 16.06 0.15 4.83 1.42
Table 29-B MRF Criteria Pollutant Annual Emissions Summary with CSSR

Emissions (ton/year

Source CcO ROC NOx SOx PM10 PM2.5
Onsite ' ' '
MRF Facility Equipment 7.49 0.35 2.05 0.01 0.00 0.00
Diesel Fuel Storage Tank 0.01
Material Handling Fugitive PM 0.00 0.00
Onsite Total® 7.49 0.35 2.05 0.01 0.00 0.00
Offsite
Motor Vehicle Exhaust 4.36 0.80 0.44 0.01 0.07 0.05
Motor Vehicle Fugitive PM 0.68 0.17
Offsite Total 4.36 0.80 0.44 0.01 0.75 0.22
Total 11.85 1.16 2.50 0.02 0.75 0.22
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Table 30

MRF Greenhouse Gas Annual Emissions Summary with CSSR

Emissions (MT/year)®
Source CO, CH, N,O C{)Zeb

Onsite

MRF Facility Equipment 1,122.79 0.06 0.03] 1,132.90
Onsite Total 1,122.79 0.06 0.03} 1,132.90
Offsite

Motor Vehicle Exhaust 1,747.41 2.90 0.26] 1,898.09
Offsite Total 1,747.41 2.90 0.26] 1,898.09
Total 2,870.20 2.96 0.29| 3,030.99

# Metric ton = 1,000 kilograms = pounds x 453.6 g/lb / 1,000,000 g/MT

® CO,e = CO2-equivalent = CO, + 25 x CH, + 298 x N,O
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Table 32

MRF Off-Site Motor Vehicle Exhaust Emissions with CSSR

One-Way
One-Way| Mileage | Trip Dist. Miles!
Vehicle Use Fuel _|Trips/Day} (mpg)® {mi) Day
Freightiiner Tractors Recycleables to POLAY CNG 36 8 13 4716
Tractor/Trailer CSSA from SCRTS to Tajiguas instead of Gold Coast®  |Diesel 14 6| ~17] -238:
Worker Commuting From the North? Gasoline 56, 22 37 2072
Worker Commuting From the South® 8! 2‘2‘! 15 95{

® Round trips/day = 126,000 tons/yr / 311 op. days/yr / 22 tonsflrip = 18.4 one-way rips/day X 2 = 36.8 one-way trips/day rounded to 36
° Except for Frieghtliner Tractor, calculated by dividing EMFAC2011 calculated totat daily fuel use in Santa Basbara County in 2017 by total miles in Santa Barbara County

Miteage for Freightliner Tractor is diesel-equivalent, Mustang estimate
© Round trips are from Project Traffic Study. Miteage is ditference between SCRTS to Tajiguas (22 mi.) and SCRTS to Gold Coast {39 mi}
¢ Trips/day are from Project Traffic Study

on Factors (m)

EMFAC Emiss
Vehicle
Vehicle Use Class | ©O* | ROC** NOX™® SOX™ | PMI0* | PM25™ | cO,** CHM | N0

Freightliner Tractors Recycleables to POLA NA 1.17E+00] 3.70E-01 4.60E-01] 6.80E-03] 2.90E-02] 2.90E-02 T13E+03] 1.97E+00{ 1.75E-0
Tractor/Trailer CSSA trom SCRTS {o Tajiquas instead of Gold Coast | T7 tractor | 1.16E+00] 2.53E-01 6.95E+00; E-02] 1.80E-01] 1.11E: 1.68 e .B1E-0:
Worker Commuting me the North LDT1 3.46E+00] 3.06E-01 3.58E-01 E-03} 4.83E-02| 2.10 3.11 ASE-0:
Worker Comruting From the South LDTH 3.46E+00] 3.06E-01 3.59E-01 E£-03] 4.83E-02] 2.10E-02 3.11E+02]| 2.52E-0; A9E-D.
Diesel Fuel HV = 128,450 Biu/gat
Natural Gas HV = 1,020 Brwsef
Natural Gas S = 0.5 grains/100 sct
Dieset Fuel Densily = 6.943 ib/gat
Diesel Fuel Sulfur = 15 ppmw
Naturaf Gas CO, EF = 0.054 Kglsc! from Table 13.1 of 2013 Climate Action Registry Default Emission Factors, downloaded from

* Except for Frieghtliner Tractor, calcutated by dividing EMFAC2011 calcutated total daily emissions in Santa Barbara County in 2017 by total miles in Santa Barbara County

-Default-Emissions-Factors.

Frexghlhner tractor calculated by dividing EMFAC2011 calculated total daily CO emissions from 2017 mode! year T7 tractors in Santa Barbara County in 2017
by total mites in Santa Barbara County

¢ Freightliner tractor is 2010 and later mode! year standard from Table D-1a of 2011 Casl Moyer Program Guidelings -
hitp:/Awww.arb.ca.gov/msprog/moyer/quidelines/current. him

“ Freightliner tractor calculated from {1/diesel-equivalent mpg) x diesel fuet healing value {Biu/gal} /

natusat gas healing value {Btwsct) x natural gas sulfur content {grains/100 scf) / 100/ 7,000 {grainsib) x 453.6 {g/1b} x

2(g S0/9 5}

“ Freightiiner tractor cakulated from (1/diesel-equivalent mpg} x diesel fuel heating value (Btu/gal) /

natural gas heating value (Btwscf) x natural gas CO; EF {kg/scf) x 1.000 {g/kg}
' Freightiiner Tractor {rom Table 13.6 of 2013 Climate Action Registry De1aun Emission Factors, dcwnloaded trom

http/ivevw thectimaters

.org/downioads/2013/01/2013-Climate:R:
9 Emission factor for gasolxne calcutated from 0.0416 x NOx emission factor; emission factor for diesel calculated as 0.3316 {g/gai] / mileage {mpg); see:

hiip/Awww.arb.ca.g
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Table 32

MRF Off-Site Motor Vehicte Exhaust Emissions with CSSR

Daily Emissions {ib/day)®

Vehicle Use [oe] ROC NOx 80x PR10 PM2.5 [{e _{ CH, N.O
Freightliner Tractors Recycleables 1o POLA 1213 3.85 4.78 0.07 0.30 0.30] 11,783 .58 20.44 1.82
Tractor/ Trailer CE8R from SCRTS 1o Tajiquas instead of Gold Coast -0.61 -0.13 -3.65 -0.01 -0.03 -0.06]  -880.47] -0.01 -0.03
Warker Comimuting From the North 15,1 1.40] 1.84: 0.02 0.22 0.10] 1.421.98 0.12 0.07;
Worker Commuting From the South 0. 0.08 0.07 0.00 0.01 0.00 61.77 0.01 0.00
Total 284 5.17 284 G.08 0.44] 0.34] 12,386.86 20.55 1.86
* Daily emissions {lb/day] = Miles/day x Emission factor [g/mi] / 453.6 [g/b]

p. Annual Ibiyear)®

Vehicle Use Days/yr co __l ROC NOx SO0x __l PM10 PM2.5 €O, CH. N.O
Freightiiner Tractors Recycleables jo POLA 11} 3.771.65] 1,196.36 1,487 37 21,99 83.77 83.77{ 3,664,692.89] 6.356.89 565.85
Tractor/Trailer CSSR from SCRTS to Tajiguas instead of Goki Coast 11 18968 41, -1,134.41 -2.75 -28.39 -18.15] -273,82541 -2.25 -9.48
Worker Commuting ; From the Nosth : 11 43922:35] 434, 508.5 5.4 68,65, 29.84] 442,237.03) 35.80] - 21.20
Worker Commuting From the South 11 13.81 8. 221 0.24 . 2.98 1.30 19.208.14 1.56] 0.92!
Total 8,718.13] 1,608 884,57 24.E9—I 136.02 106,75 3,852, 13.6_5-‘ 6,391.99 578.48

* Annual emissions {Ibfyear} = Daily emissions {Ibiday} x Operating days/year

Off-Site Motor Vehicle Fugitive PM Emissions

Faclors tar Vehicles on Off-

Site Paved Roads

“ Daily emissions {lb/day} = Miles/day x Emission factor {io/mi}
® Annual emissions {ibfyear} = Daily emissions [io/day} x Operating days/year
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Parameter Value Comments
Road sift loading {g/m"} 0.1 CalEEMod default
Onroad vehicles average weight fons) 2.4 CalEEMod Default for Santa Barbara County
P10 emission factor (i/mite} 6.61E-04 0.0022 x {silt loading [g/m*))>*" x {average vehicie weight) ° from AP-42 Section 13.2.1. Paved Roads(01/11)
PM2.5 emission factor {ib/mile} 1.62E-04 0.00054 x (silt loading [g/m”])”‘ x (average vehicle weight)'* from AP-42 Section 13.2.1, Paved Roads(01/11)
Daily Emissions Annual Emissions
Mites! Op. (ib/day)® (Ibiyear)®
Vehicle Use Day Daysiyr PR1O PM2.5 PMI10 P25
Freightiiner Tractors Recycleables to POLA 4716 11 312 0.77 969, 237,98
Tractor/Traiter CSSR from SCRTS to Tajiguas instead of Gold Coast -238] 11 -0.16] -0.04] -48. -12.01
Worker Commuting From the North 2,072 11 1.37) 0.34] 425 104.56
‘Worker Commuting ]'f?rom the South 90 11 0.05 0.01 18.50 4,54
Total 1 4.39 1.08] 1,365.11 335.07,




Table 33 MRF On-Site Fugitive PM Emissions with CSSR

Material Transfers with CSSR

Dail A 0 Emission
Moisture Amzuynt r:)npu.a Factors (Ibiton)° | Emissions (Ib/day)™® | Emissions (Ib/year)®
Material Transfer (%)° (tons) (Days/year) | PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
MSW Into MRF Facility 28 930 311] 3.84E-04] 5.82E-05| 3.57E-04| 5.41E-05 0.11 0.02

* From Table 9, Appendix E.8 of the Draft EIR for the Tajiguas Landfill Expansion Project,
Santa Barbara County No. 01-EIR-5

® Emission factor fib/ton] = k x 0.0032 x (wind speed [mph] / 5)* / {material moisture [%] /2. )"
from AP-42, Section 13.2.4, Aggregate Handling and Storage Piles (11/08)

¢

k= 0.35 for PM10
0.053 for PM2.5
Wind speed = 5.47 mph, from Table 9, Appendix E.8 of the Draft EIR for the Tajiguas

Landfill Expansion Project, Santa Barbara County No. 01-EIR-5
© Emissions [ib/day] = Emission factor {Ib/ton] x Daily amount [tons]
4 Emissions [Ib/year] = Emissions {Ib/day] x Days/year
® PM10 and PM2.5 emissions from buildings controled by dust collectors with 99.9 percent controi efficiency
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Table 34 Motor Vehicle Emission Factors in Santa Barbara County for 2017

Emission Factors (g/mi)’
Hileage
Vehicle Class Fuel co ROG KOx SOx PR10 PM25 CO: T0G CH, N0 (mpg) |
LDA GAS LDAGAS 1.48E, 1.31E-01 1.48E-01 L 2BE-D! 4.68E-021  1.97E-02] ' S1E+0: ABSE-O1 1.31E-62]  6.14E- 28.0¢
LDA DSL LDADSL 1,558 L 85E-02] 4.71E-01 L 31E-0 6.34E-02 L 49E-02 . 71E+0. .01E-02] 1.45€-03 4E- 2810
LD GAS LDT1GAS 3.46E ! O8E-0 LS9E-01 L81E-0! | 35-02} 10E-02 L 1 1E40; 33E-01]  2.52E-02] 1.49E- 22.32|
LDT pEIY LDTIDSL 2.53E ATE-D. L 14E-01]  3.38E-0. . 87E-02 S1E-02f 278E+02 L 23E-D! 2.93E-0; -16E-02 28.49]
LOT. [GAS DT2GAS 2.46E+ 2780 ATE-01]  4.46E-( 4. 3E-02! LO1E-Q; BOE +0;  48E-0 2. 1E- A4E-02 13.0!
LDT2 St LDT20SL 1.81E- A7E S1E-01]  3.32E-03|  6.82E-02 .34 E-0: .B2E 40! . 80E-0: 1.73E-0 1.14E-02 28.99]
LHD GAS LHDIGAS  B6E + D3E- 1.138500] 1.00E-02] 4. 5E»02| 2. 12E-0 L44E + 0 SEE-O 4.555-0; 4.70E-02] .4
LHD DSL LHD1DSL 22E+ L 23E 3.57E+00 02E-03]  1.38E-0 L 12E-02]  4.89E+02! L B4E-01 1.228.02] 173E-02 19,
LHD, GAS LHD2GAS .94E 400 8.78E-01 L.89E-03]  4.73E-0: L01E-02] 9.44E40: 43E-01]  4.038-02
LHD. DSL LHD2DSL 1.16E+00! 3.36E+00] .O2E -4 147E-0 L3BE-02] 4.99E+0 J13E-02!
MCY GAS CYGAS 2.85E+01 1.35€+00; L {7E- 4.55E-0 B4E-02] 1.55E+0: ATE-01
MDY GAS MDVGA! 3.37E+00 5.08E-0 86E-03]  4.73E-02; L01E-02 L85E40; L 14E-02
DV DSL DVDSL 147E-01 4.04E.0 .32E-03]  8.53E-02,  6EE-02 .84E+02 .99E-02]  1.43E-03
GAS MHGAS 5.38E+00 8.76E-0 .86E-03] ' 4.71E-02] B9E-02 44E+02] 2.4BE-01) 2.33E-02
ilad DSL MHDSL 7.31E- . 7.05E+00! A5E-02} | 3.36E-01 37E-01 14E+03] B4E-01 27E-02
Molor Coach DSL Motor CoachDSL 1.31E 8 6.55E +00) TJ4E-02]  2.16E-01 27E-01 73E+ L 12E 50E-02
OBUS GAS OBUSGAS 1.62E+ 1.21E+00] 2.87E+00 40E-03]  4.65E-02 S3E-021 67VEM 1.29E400 . 25E-02
P19 DSL |PTODSL 7.84E- L26E-01] 9.79E+00] 2.05E.02 43E-02 92E-02 O5E + 2.58E- -24E-02
SBUS GAS LS_BUS GAS 7.34E+ 16E-01] 1.056+00] 7.64E-03] 4.68E-02] 96E-02 14E+02] 6 .70E- .01E-01
SBUS DSL BUSDSL 8.85E L48E-01] 1.1BE+O0t] 1.34E-02f 8.77E-01] 4.33E-0 1336+ .82E-01 -35E-02
16 Ag DSL AgDSL LO7E+ 24E-01} 4.79E+00| 1.15E-02 L 11E-01 L 14E-0 1.15E+ L69E-01 TTE-02
176 Public DSt PublicDSL 3.34E- .46E-02] 6. 1.18E-02 1 L A5E-0 1.18E+ -02{ 4628
|16 CAIRP heavy LQ_S_L CAIRP heavyDSL 4 46E-0 2260 A 1.14E-02] 1.8 .85E -0 1.13E+ LB9E-
T6 CAIRP small D3L CAIRP smaliDSL 5.60E-0 S4E-0 . 1.13E-02: 22E-0 113E+ L A3E
008 heavy DSL QOS heavyBSL 446E-0 -22E-0 X JJAE-02] 1 LBSE -0 1138+ . BIE
008 small DSL 008 smaltDSL 5.80E-01 BAE- J13E-02] 2,108 L2280 1.13EH L A3EA
|18 instate construction heavy 10SL instate canstruction heavyDSL 4.61E-0 31 5E-02 -96E- 1.09E-01] 1.15E¢ 17E-
instate construction small _ 1DSL nstate construction smaliDSL .12 .31E- JHE-02 . 70E- 1.76E-01]  1.13E+0 1.26E -
116 instale heavy ;DSL instale heavyDSL 4.62E- .30E- (15E-02]  1.95E- O7E-01]  1.14E40: 7.12E-03
instate small OSL instate smaliDSL 7.82E 161 13€-02 59 - BEE-01]  1.13E4D: JABE-02
IT6 utility BSL ullityDSL 3.B6E- 17E ; A7E-02] 1.74E 79E-02] 1,16E+03] 1.04E-0 O1E-0:
LN GAS TSGAS 29E 4 1.02E +0 ! 24E-03] 4. 70E- 9BE-0 6B7E+02] 1.09E+0 LBAE-Q;
17 Ag pPEN 17 AgDSL BBE+ 4.07E-0 X 1.71E-02]  2.86E- .Q8E-0 1.71E+0 4.63E-0 ., 22E-0:
7 CAIRP DSL 17 CAIRPDSL T4E+00) L.B0E-Q . 1.76E-02 B1E- (12E-D 1.75E+0: 4.10E- L97E-0
7 CAIRP construction DSL 17 CAIRP constructionOSL J74E400 BOE-O 8 1.76E-02] 1.81E-01 S2E-01]  1.75E+0) 4. 10E-C S7E-02
7 NNOOS DSL 17 NNOOSDSL BBE. -39E-0 8 1.776:02] 163 L53E-02]  1.78E+0: 3.86E- 85E-02
7 NOOS DSL 17 NOOSDSL B8E+00 .B7E-0 ) J8E-02] 1.B2E- 3B 1.78E+0: A4TE-Q1 ' 126-02
{T7 other port DSL [7 other portDSL 2.45E +/ . 29E-0 g (73E-02] 2.08E- :38E-01] 1.72E+ .02E-01 . 89E-02
7 POLA DSL 7 POLADSL 2.62E+! .58E-0 . 78E-02} 209 -38E-01 .36E-01 OSE-02
7 Public DSL 7 PublicDSL 38E+ L 76E-0 p LO1E-02]  1.67E- L92E - L 14E-01 S1E-02
(17 Single DSL 7 SingleDSL 8.53E- -B3E01| 8. 71E02]  1.59E- 17E- . [0BE01] _1.00E.02] 5. :
7 single construction DSL 7 singte construclionDSL B.46E- B2E-0 3 J1E-Q2 .58E-0 L 21E-02 . . O7E-01 L.93E-03. . SOE .62
7SWCV DSL 7 SWCVDSL LO5E +! L J3E- . B4E-02 .B1E-0 .4 LA3E-01 J7E-021  B.33E-02 Z_'d
7 fractor DS 7 fractorDSL ABE+ . 53E- . B8E-02 -BOE-O A1E-01] 1.68E . B8E-01 -38E-02 .81E-02 71}
|17 traclor construction DSL [7 traclor constructionDSL. -25E 4 .69E- JIE02]  1.81E-0 J2E-01| 1.70E+ 08E-01] 1.47E-02] 5.90E-02] 62}
117 utitity DSL 7 ulilityDSL QOE + 601 -89E-02] 148E-0 L 14E-0; 1.98E+ (J0E-01)  1.97E-02] 6.88£-02 4.83
7S GAS 7ISGAS 4.33E 1.28! B.63E-03] 4.58E-0; B7E-0 .63E+02]  1.45E+00! DIE-O1 46E-01 12.82,
jusus GAS UBUSGAS 1.85E+01] 3.27E 7.86E-03] 4.83E-02] L 11E-D; H1E+ 3.4BE+00 30E-01]  1.88E-01 10.83
UBUS DSL UBUSDSL 217E+00] 4.67E 2.36E-02] 1.08E400| 5.78E-01 356+ 5.32E-01] 2.55£.02] 8.14E-02 4.07
|Al Other Buses DSL All Other BusesDSL 5.08E-01] 1.42E-01] 535E+00{ 1.15E-02f 1.88£-01 0E-01] 1.14E+ 1.62E-01 .78E-03] 3.85E-02 8.39

*€0. ROC NOx, SO,, PM10, PM2.5, TOG and CO; caloulated by dividing total daily emissions in Santa Barbara County for 2017 by total miles,
and miteage caiculated by dividing total daily fuetl use by total miles from EMFAC2011 online data {http://www.arb.ca.gov/iemiact). GH, tor gasotine-tueled
vehicles caiculated by dividing total daily emissions in Santa Barbara County tar 2017 by lolal miles calcutated with EMFAC2011-LDV
{hip:www.arb.ca.govimseifemiac2011_tdv.him). CHy for diesel-tueled vehciles calcutaled as 0.048 x TOG
{soe hitp:/fwww.arb.ca i 11-faq.h 2011_web_db_gsin07). N,O for gasoline-fustad vehictes as 0.046 x NOx, and
NO for diesel-fueied vehicles cal as 0.3316 gr on {se2 hiip:f/www.arb.ca.g ifemlac201 1-fag.himé 2011_web_db_gstn07}
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Table 1

Gasoline Dispensing Emissions

http:/Awww.sbcaped.org/eng/difappforms/apcd-25T.pdf

SBCAPCD Approved Emission Factors

Modeling Parameters

Release
Height Stack Temp |[Stack Vel |Stack Dia
Phase 1b/1000 gal ib/yr Ib/hr Process |(f) (deg F) (ft/min) (1) oZint (ft) joYint (ft)
Loading 0.15 0.557 | 6.354E-05 Loading 12 65 0.0004631 0.167 - -
Breathing 0.25 0.928 | 1.059E-04 Breathing 12 60 0.000771} 0.167 -- -
Refueling 0.42 1.559 1 1.779E-04 Refueling 3.28 - -- - 6.1’ 9.16
Spillage 0.42 1.559 11.779E-04 Spillage 0 - - 6.1 9.16
Total 1.24 4.602 |5.253E-04
Annual Throughput: 3711 galfyr
% Benzene 0.3 0.1
0.003 0.01
Benzene Emissions for Modeling Modeling Parameters
Release | Stack
Height Temp Stack Vel |Stack Dia
Phase ib/yr Ib/hr Process (m) {deg K) {m/s) (m) oZint {m) | oYint (m)| SourceID
Loading 1.670E-03 | 1.906E-07 Loading 3.658 291.483 | 2.350E-06 0.051 -- -- GASLOAD
Breathing 2.783E-03 | 3.177E-07 Breathing | 3.658 | 288.706 | 3.917E-08 0.051 -~ - GASBREAT
Refueling 4.676E-03 |5.338E-07 Refueling 1.000 - - - 1.859 2.792 GASREFU
Spillage 1.559E-02 | 1.779E-06 Spillage 0.000 -- - - 1.859 2.792 | GASSPILL

Existing Landfili TAC Emissions




Table 2
LFG Fugitive Emissions

ltem Units Value Comments
CH, Production MT#yr 8,565|From GHG Analysis®
CH, Production cu. ft.iyr 4.55E408]cu. ft. = MT x 10° g/MT / 453.6 g/lb / 16 Ib/ib-mole x 385.5 cf/lb-mole
LFG Production cu. ft.fyr 909,889,632.94 Default 50% CH, from LandGEM Model
NMOC Concentration ppmv as hexane 4,000{Default from LandGEM Model
NMOC Production cu. ft.iyr 3,639,558.53 [cu. ft NMOC = cu. ft. LFG x ppmv NMOC x 10°
NMOC Production iblyr 811,937.83 {Ib/yr = ppmv x 10-6 x 86 Ib/lb-mole / 385.5 cu. ft./Ib-mole
LFG Collection Efficiency unitless 0.68|From GHG Analysisb
LEG Fugitive Emissions cu. ft./yr 291,164,683|L.FG fugitive emissions = LFG production x (1 - Collection efficiency)
LFG Fugitive NMOC Emissions |ib/yr ' 2.60E+05|Controlled = Uricontrolled x (1 - Coliection efficiency)
LFG Fugitive NMOC Emissions |cu. ft./yr 1,164,658.73 [Controlled = Uncontrolied x (1 - Collection efficiency)

 Modeled using Equation HH-1 from 40 CFR 98, Subpart HH
? Calculated using Equation HH-3 from 40 CFR 98, Subpart HH

Existing Landfill TAC Emissions

103,869
86,236
83.0%

SCFHr Estimated total LFG Production
SCFHr Estimated Max LFG Flow rate to the engine & flare
Potential landfili gas collection efficiency




Table 3
Landfill Gas TAC Concenirations

LFG Concentration {ppm)

&

2009 2011 2012 2013
CAS | Molecular {AP-42, Table] Tajiguas Tajiguas Tajiguas Tajiguas Selected
Compound Number | Weight 2.4-1 Sample Sample Sample Sample Value®

1,1.1-Trichlorcethane 71556 133.4 2.43E-01 2.00E-02 2.00E-02 4.00E-02 4.00E-02 4.00E-02
1.1,2,2-Tetrachloroethane 79345 167.86 5.35E-01 3.00E-02 3.00E-02 6.00E-02 6.00E-02 6.00E-02
1,1,2-Trichloroethane 79005 133.4 1.58E-01 6.00E-02 6.00E-02 6.00E-02
1,1-Dichloroethane 75343 98.986 2.08E+00 3.40E-02 3.00E-02 6.00E-02 6.00E-02 6.00E-02
1,1-Dichloroethene (1,1-Dichioroethylene) 75354 97| 1.60E-01 4.00E-02 4.00E-02 6.00E-02 6.00E-02 6.00E-02
1,2-Dibromoethane (Ethylene dibromide) 106934 187.88 4.80E-03 4.80E-03
1,2-Dichlorgethane (Ethylene dichioride) 107062 98.96 1.59E-01 3.00E-02 3.00E-02 6.00E-02 6,00E-02]  6.00E-02
1,3-Butadiene (Vinyl ethylene) 106990 54.1 1.66E-01 1.66E-01
1.4-Dioxane (1,4-Diethylene dioxide) 123911 88.12 8.29E-03 8.29E-03
2-Butanone {Methyl ethyl ketone) 78933 72.11 4.01E+00 4.39E+00 4.72E+00 5.44E+00 3.86E+00 5.44E+00
2-Propanol (Isopropy! alcohol) 67630 80.1 1.80E+00 4.40E+00 1,00E+00 2.00E-01 2.00E-01 4.40E+00
Acetaldehyde 75070 44.06 7.74E-02 7.74E-02
Acrylonitrile 107131 53.06 1.50E-01 2.00E-01 3.00E-01 3.00E-01 3.00E-01
Benzene 71432 78.12 2.40E+00 5.09E-01 4.60E-01 5.08E-01
Benzyl chioride 100447 126.58 1.81E-02 1.81E-02
Bromomethane (Methyl bromide) 74839 94.95 2.10E-02 2.10E-02
Carbon disuliide 75150 7613 1.47E-01 2.00E-01 2.00E-01 2.00E-01 2.00E-01 2.00E-01
Carbon tetrachloride 56235 153.81 7.98E-03 3.00E-02 3.00E-02 4.00E-02 4.00E-02 4.00E-02
Chiorobenzene 108907 112.56] 4.84E-01 3.20E-02 4.40E-02 6.00E-02 7.20E-02 7.20E-02
Chloroethane (Ethyl chloride) 75003 64.52 3.95E+00 9.10E-02 4.00E-02 4.30E-02 6.00E-02 9.10E-02
Chioroform 67663 119.38 2.00E-02 2.00E-02 4.00E-02 4.00E-02 4.00E-02
Dichlorobenzene 106467 147.01 9.40E-01 1.68E-01 4.38E-01 5.00E-01 6.47E-01 6.47E-01
Dichloromethane (Methylene chioride) 75092 84.94 6.15E+00 5.70E-02 4.20E-02 6.00E-02 6.00E-02 6.00E-02
Ethylbenzene 100414 106.17, 4.86E+00 3.26E+00 4.88E+00 5.28E+00 5.26E+00 5.28E+00
Formaldehyde 50000 30.03 1.17E-02 1.17E-02
Hydrogen sulfide 7783064 34.08 2.00E+01 7.39E+01 6.72E+01 9.40E+01 8.80E+01 9.40E+01
Methyl tert-butyl ether (MTBE) 1634044 88.15 1.18E-01 1.18E-01
Naphthalene 91203 128.18 1.07E-01 1.07E-01
Styrene (Vinylbenzene) 100425 104.16 4.11E-01 4.11E-01
Tetrachloroethylene (Perchioroethylene) 127184 165.82 2.03E+00 1.57E-01 1.14E-01 1.16E-01 1.02E-01 1.57E-01
Toluene (Methyl benzene) 108883 92.13 2.95E+01 3.80E+00 3.90E+00 3.80E+00
Trichloroethylene (Trichloroethene) 79016 131.38 8.28E-01 8.50E-02 5.50E-02 4.00E-02 6.10E-02 8.50E-02
Trichloromethane (Chioroform) 67663 118.37, 7.08E-02 2.00E-02 2.00E-02 4.00E-02 4.00E-02 4.00E-02
Vinyl acetate 108054 86.09 2.48E-01 2.4BE-01
Vinyl chioride (Chioroethene) 75014 62.5 1.42E+00 1.27E-01 7.50E-02 1.33E-01 8.60E-02 1,33E-01
Xylenes {(o-, m-, p-, mixiures) 1330207 106.16 9.23E+00 8.52E+00 1.30E+01 1.40E+01 1.47E+01 1.47E+01
* Values for Tajiguas samples are results from analysis of Tajiguas Lt 92.35 131.63

® Selected value is maximum value measured in Tajiguas samples or value from AP-42 if compound was not measured in Tafiguas samples.
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Table 4
Landfili Gas Fugitive TAC Emissions

Hourly | Annual
LFG Emission | Emission

CAS iMolecular | Concentration Rate Rate

Compound Number Weight (ppm)® (Ib/hr)® | ({ibiyr)°
1,1,1-Trichloroethane 71556 133.40 4.00E-02] 4.60E-04} 4.03E+00
1,1,2,2-Tetrachloroethane 79345 167.86 6.00E-02] 8.68E-04] 7.61E+00
1,1,2-Trichloroethane 79005 133.40 6.00E-02] 6.90E-04] 6.05E+00
1,1-Dichloroethane 75343 98.96 6.00E-02] 5.12E-04| 4.48E+00
1,1-Dichloroethene (1,1-Dichloroethylene) 75354 97.00 6.00E-02] 5.02E-04] 4.40E+00
1,2-Dibromoethane (Ethylene dibromide) 106934 187.88 4.80E-03] 7.78E-05| 6.81E-01
1,2-Dichloroethane (Ethylene dichloride) 107062 98.96 6.00E-02] 5.12E-04{ 4.48E+00
1,3-Butadiene (Vinyl ethylene) 106990 54.10 1.66E-01] 7.74E-04] 6.78E+00
1,4-Dioxane (1,4-Diethylene dioxide) 123911 88.12 8.29E-03] 6.30E-05] 5.52E-01
2-Butanone (Methy! ethyl ketone) 78933 7211 5.44E+00] 3.38E-02] 2.96E+02
2-Propanol (Isopropy! alcohol) 67630 60.10 4.40E4+00] 2.28E-02| 2.00E+02
Acetaldehyde 75070 44.06 7.74E-02] 2.94E-04] 2.58E+00
Acrylonitrile 107131 53.06 3.00E-01} 1.37E-03{ 1.20E+01
Benzene 71432 78.12 5.09E-01] 3.43E-03] 3.00E+01
Benzyl chloride 100447 126.58 1.81E-02] 1.98E-04] 1.73E+00
Bromomethane (Methyl bromide) 74839 94.95 2.10E-02] 1.72E-04] 1.51E+00
Carbon disulfide 75150 76.13 2.00E-01] 1.31E-03] 1.15E+01
Carbon tetrachioride 56235 153.81 4.00E-02] 5.30E-04] 4.65E+00
Chlorobenzene : - 108307 112.56 7.20E-02} 6.99E-04i 6.12E+00
Chloroethane (Ethyl chloride) 75003 64.52 9.10E-02} 5.06E-04} 4.43E+00
Chloroform 67663 119.38 4.00E-02} 4.12E-04] 3.61E+00
Dichlorobenzene 106467 147.01 6.47E-01] 8.20E-03} 7.18E+01
Dichloromethane (Methylene chioride) 75092 84.94 6.00E-02} 4.39E-04] 3.85E+00
Ethylbenzene 100414 106.17 5.28E+00] 4.83E-02] 4.23E+02
Formaldehyde 50000 30.03 1.17E-02| 3.03E-05; 2.85E-01
Hydrogen sulfide 7783064 34.08 9.40E+01] 2.76E-01} 2.42E+03
Methy! tert-butyl ether (MTBE) 1634044 88.15 1.18E-01] 8.97E-04] 7.86E+00
Naphthalene 91203 128.18 1.07E-01} 1.18E-03] 1.04E+01
Styrene {Vinylbenzene) 100425 104.16 4.11E-011 3.69E-03{ 3.23E+01
Tetrachloroethylene (Perchloroethylene) 127184 165.82 1.57E-01] 2.24E-03} 1.97E+01
Toluene (Methyl benzene) 108883 92.13 3.90E+00{ 3.10E-02| 2.71E+02
Trichloroethylene (Trichloroethene) 79016 131.38 8.50E-02| 9.63E-04| 8.43E+00
Trichloromethane (Chloroform) 67663 119.37 4.00E-02| 4.12E-04 3.61E+00
Vinyl acetate 108054 86.09 2.48E-01] 1.84E-03| 1.61E+01
Vinyl chloride (Chloroethene) 75014 62.50 1.33E-01] 7.17E-04} 6.28E+00
Xylenes (o-, m-, p-, mixtures) 1330207 106.16 1.47E+01} 1.35E-01} 1.18E+03

LFG fugitive emission rate =
Motlar volume =
? See Table 2

291,164,682.54 cu. ft./year

385.5 scf/ib-mole

b Hourly emission rate {Ib/hr] = Concentration [ppm] x 10°® x Molecular weight [ib/ib-mole] x

Fugitive LFG emission rate [scf/yr] / Molar volume [scf/ib-mole] / 8,760 [hr/year]

® Annual emission rate [Ibryr] = Concentration [ppm] x 10°® x Molecular weight [tb/lb-mole] x
Fugitive LFG emission rate [scf/yr] / Molar volume [scf/ib-mole]

Existing Landfill TAC Emissions
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Table 6
Landfill Mobile Equipment DPM Emissions by Area

Hourly DPM | Annual DPM
Emissions | Emissions
Area (Ib/hr) {Ib/yr)

2 2.72E-01 1.33E+02{TRSHFILL
3 4.36E-01 1.09E+02|SCRAPPER
4 1.38E-01 5.28E+01|GRNWASTE
5 2.01E-01 2.81E+01|LFMAINOP
6 7.51E-02 8.31E+00 1.66E+01 AREAGN7
7 7.51E-02 8.31E+00

Table 7

Landfill Green Wastie Grinder DPM Emissions

(Area 4)

Hourly

Emissions

{Ib/hr) 1.56E-01

Annual

Emissions ’ !

(Ib/yr) "~ 1.01E+02|GWGRIND

Existing Landfill TAC Emissions 6



Table 8

Diesel Equipment Exhaust Emissions of TACs with Acute Effects

Table 8-A
Area 2 (7:00 a.m. - 5:00 p.m.)
Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (Ib/hour)
Benzene 71-43-2 0.1863 9.76E-03|TRSHFILL
Formaldehyde 50-00-0 1.7261 9.04E-02
Acetaldehyde 75-07-0 0.7833 4.10E-02
Acrolein 107-02-8 0.0339 1.78E-03
1,3-Butadiene 106-99-0 0.2174 1.14E-02
Toluene 108-88-3 0.1054 5.52E-03
Xylenes 1330-20-7 0.0424 2.22E-03
Hydrogen chioride |7647-01-0 0.1863 9.76E-03
Arsenic 7440-38-2 0.0016 8.38E-05
Copper 7440-50-8 0.0041 2.15E-04
Mercury 7439-97-6 0.0020 1.05E-04
Nickel 7440-02-0 0.0039 2.04E-04
Hourly fuel use = 52.38 galrhr

* From Ventura County Air Pollution Contro! District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem. pdf
Only includes TACs with acute reference exposure levels.

' Table 8-B ‘
© Area3(7:00 a.m.-5:00 p.m.)
Emission
CAS Factor Emissions
Compound Number | (Ib/1,000 gal)" | (Ib/hour)

Benzene 71-43-2 0.1863 8.59E-03|SCRAPPER
Formaldehyde 50-00-0 1.7261 7.96E-02
Acetaldehyde 75-07-0 0.7833 3.61E-02
Acrolein 107-02-8 0.0339 1.56E-03
1,3-Butadiene 106-98-0 0.2174 1.00E-02
Toluene 108-88-3 0.1054 4.86E-03
Xylenes 1330-20-7 0.0424 1.96E-03
Hydrogen chloride |7647-01-0 0.1863 8.59E-03
Arsenic 7440-38-2 0.0016 7.38E-05
Copper 7440-50-8 0.0041 1.89E-04
Mercury 7439-97-6 0.0020 9.22E-05
Nickel 7440-02-0 0.0039 1.80E-04
Hourly fuel use = 46.11 galfhr

* From Ventura County Air Pollution Contro! District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http//www.vcapcd.org/pubs/Engineering/AirT oxics/combem. pdf
Only includes TACs with acute reference exposure levels.

Existing Landfill TAC Emissions



Table 8-C
Area 4 (7:00 a.m. - 5:00 p.m.)

Emission
CAS Factor Emissions
Compound Number | (Ib/1,000 gal)® | (ib/hour)

Benzene 71-43-2 0.1863 1.71E-03]GRNWASTE
Formaldehyde 50-00-0 1.7261 1.58E-02
Acetaldehyde 75-07-0 0.7833 7.18E-03
Acrolein 107-02-8 0.0339 3.11E-04
1,3-Butadiene 106-88-0 0.2174 1.99E-03
Toluene 108-88-3 0.1054 9.66E-04
Xylenes 1330-20-7 0.0424 3.89E-04
Hydrogen chloride {7647-01-0 0.1863 1.71E-03
Arsenic 7440-38-2 0.0016 1.47E-05
Copper 7440-50-8 0.0041 3.76E-05
Mercury 7439-97-6 0.0020 1.83E-05
Nickel 7440-02-0 0.0039 3.57E-05
Hourly fuel use = 9.16 gal/hr

 From Ventura County Air Poliution Control District
AB 2588 Emission Factors for Diese! Fuel Internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels,

Table 8-D
Area 5 (7:00 a.m. - 5:00 p.m.)
Emission
CAS * Factor Emissions
Compound Number | (ib/1,000 gal)* | (Ib/hour)
Benzene 71-43-2 0.1863 6.65E-03|LFMAINOP
Formaldehyde 50-00-0 1.7261 6.16E-02
Acetaldehyde 75-07-0 0.7833 2.79E-02
Acrolein 107-02-8 0.0339 1.21E-03
1,3-Butadiene 106-99-0 0.2174 7.76E-03
Toluene 108-88-3 0.1054 3.76E-03
Xylenes 1330-20-7 0.0424 1.51E-03
Hydrogen chloride {7647-01-0 0.1863 6.65E-03
Arsenic 7440-38-2 0.0016 5.71E-05
Copper 7440-50-8 0.0041 1.46E-04
Mercury 7438-97-6 0.0020 7.14E-05
Nickel 7440-02-0 0.0039 1.39E-04
Hourly fuel use = 35.68 gal/hr

 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Existing Landfill TAC Emissions



Table 8-E

Area 6 (7:00 a.m. - 5:00 p.m.)
Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (ib/hour)

Benzene 71-43-2 0.1863 2.73E-03
Formaldehyde 50-00-0 1.7261 2.53E-02
Acetaldehyde 75-07-0 0.7833 1.15E-02
Acrolein 107-02-8 0.0339 4.97E-04
1,3-Butadiene 106-99-0 0.2174 3.18E-03
Toluene 108-88-3 0.1054 1.54E-03
Xylenes 1330-20-7 0.0424 6.21E-04
Hydrogen chloride {7647-01-0 0.1863 2.73E-03
Arsenic 7440-38-2 0.0016 2.34E-05
Copper 7440-50-8 0.0041 6.01E-05
Mercury 7439-97-6 0.0020 2.93E-05
Nickel 7440-02-0 0.0039 5.71E-05
Hourly fuel use = 14.65 galthr

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Table 8-F
Area 7 (7:00 a.m. - 5:00 p.m.}
Emission
CAS ‘Factor Emissions
' _Compound Number | (1b/1,000 gal)® | (ib/hour)
Benzene 71-43-2 0.1863 2.73E-03
Formaldehyde 50-00-0 1.7261 2.53E-02
Acetaldehyde 75-07-0 0.7833 1.15E-02
Acrolein 107-02-8 0.0339 4.97E-04
1,3-Butadiene 106-99-0 0.2174 3.18E-03
Toluene 108-88-3 0.1054 1.54E-03
Xylenes 1330-20-7 0.0424 6.21E-04
Hydrogen chioride 17647-01-0 0.1863 2.73E-03
Arsenic 7440-38-2 0.0018 2.34E-05
Copper 7440-50-8 0.0041 6.01E-05
Mercury 7439-97-6 0.0020 2.93E-05
Nickel 7440-02-0 0.0039 5.71E-05
Hourly fuel use = 14.65 gal/hr

* From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Table 8-G
Green Waste Grinder (7:00 a.m. - 5:00 p.m.)
Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (Ib/hour)
Benzene 71-43-2 0.1863 5.94E-03
Formaldehyde 50-00-0 1.7261 5.50E-02
Acetaldehyde 75-07-0 0.7833 2.50E-02
Acrolein 107-02-8 0.0339 1.08E-03
1,3-Butadiene 106-88-0 0.2174 6.93E-03
Toluene 108-88-3 0.1054 3.36E-03
Xylenes 1330-20-7 0.0424 1.35E-03
Hydrogen chioride |7647-01-0 0.1863 5.94E-03
Arsenic 7440-38-2 0.0016 5.10E-05
Copper 7440-50-8 0.0041 1.31E-04
Mercury 7439-97-6 0.0020 6.37E-05
Nickel 7440-02-0 0.0039 1.24E-04
Hourly fuel use = 31.87 gal/hr

 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fue! internal

Combustion.

GWGRIND

http//www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Existing Landfilt TAC Emissions
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Table 9

Table 9-A
On-Site Motor Vehicle DPM
PM10 Annual
Round- | Average | Maximum | average | Maximum Emission bPM
Operating Days/ Miteage | Trip Dist.| Round- Mites/ Mites/ Factor Emissions
Vehicle Use Hours/Day Year Segment {mpg) (mi) iTripsiDay| Trips/Day’ Day Day (armi)® {ibfyr)*
Tractor/Trailer CSSR Import! It 1MRF-Entrance [ 2.23 7 7 15.61 15.61 3.68E-02 3.94E-01
MSW Haul MSW Haut® 309{MRF-Entrance [ 2.23 £0.31 159.2 134,47 355.00 3.68E-02 3.37E+00
MSW Haul MSW Haul® 308MRAF-Trash Filt 8 0.90 £0.3 159.. 54.39: .59 3. 2 1.36E+00
Ford F350 XL Utility truck and trailer —l 311IMRF-Compost 14} 0.90 6 .41 .41 4. 3’ 9.75£-06]  1.82E-02
Ford F350 XL Utility truck and trailer i 311{MRF-Entrance 14} 223 [ 13,38 .38 4, 3] 241E-05] 4.50£-02

[“ Maximum round trips/day for MSW Haul = Average Round Trips/day x 2.64
* Maximum hourly fuel use {galhr] = Maximum daily mileage [miles/day] / Mileage {mpg] / Operating hours/day
© Tractor/trafler is from EMFAC2011 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 httpJ/iwww.arb.ca.gov/emfac/ .
Ford F350 XL is from EMFAC2011 emission rates for 2017 model year fight heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitp://www.arh.ca gov/émfac/ :
 Hourly DPM emissions fivhr] = Maximum mifes/day x PM10 emission factor {g/mi} 7 453.6 [g/b] / Operating hours/day
* Annuai DPM emissians [blyr] = Average miles/iday x PM10 emission factor [g/mi} / 453.5 [g/Tb} x Days/year
' Trips/day are from Praject Traffic Study.

9 Average trips/day are 2013 fotals / 309 working days.

Table 8-B

On-Site Motor Veh

cle DPM Emissions by Segment

Hourly
oPM Project DFM|  Total DPM
Emissions Annual DPMER | ER (Ba-2p) Emissions
(bmry? {ibiyn)® {Ibtyr) (Ibiyr)
3.44E-03 3.81E+00 1.41E+00 5.23E+00  JMRFENTRY
MRF-Trash Fill 1.29E-03 1.36E+00 Y 1.36E+00  JHAUL
MRF-Compost 9.75E-06 1.82E-02 8.93E-02 1.08£-01 MRFCOMP

Existing Landfit TAC Emissions




Table 10

Diesel Motor Vehicle Exhaust Emissions of TACs with Acute Effects

Table 10-A
Entrance to/from MRF (7:00 a.m. - 5:00 p.m.)
: Emission
Factor | Existing | Project Total
cAas | (Ib/1,000 | Emissions |Emissions| Emissions
Compound Number gal)® (Ib/hour) (Ib/hr) {Ib/hr)
Benzene 71-43-2 0.1863 1.34E-03] 1.10E-04 | 1.45E-03
Formaldehyde 50-00-0 1.7261 1.24E-02] 1.02E-03 | 1.34E-02
Acetaldehyde 75-07-0 0.7833] 5.61E-03] 4.64E-04 | 6.08E-03
Acrolein 107-02-8 0.0339f 2.43E-04| 2.01E-05 | 2.63E-04
1,3-Butadiene 106-99-0 0.2174 1.56E-03] 1.29E-04 | 1.69E-03
Toluene 108-88-3 0.1054 7.55E-04] 6.25E-05 | 8.18E-04
Xylenes 1330-20-7 0.0424 3.04E-04| 2.51E-05 | 3.29E-04
Hydrogen chloride {7647-01-0 0.1863] 1.34E-03{ 1.10E-04 | 1.45E-03
Arsenic 7440-38-2 0.0016 1.15E-05] 9.49E-07 | 1.24E-05
Copper 7440-50-8 0.0041 2.94E-05] 2.43E-06 | 3.18E-05
Mercury 7439-97-6 0.0020 1.43E-05] 1.19E-06 | 1.55E-05
Nickel 7440-02-0 0.0039] 2.80E-05{ 2.31E-06 | 3.03E-05
Hourly fuel use = 7.17 gal/hr '

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Table 10-B
MRF to/from Trash Fill (7:00 a.m. - 5:00 p.m.)
Emission
Factor
CAS | (Ib/1,000 | Emissions
Compound Number | gal)® (Ib/hour)

Benzene 71-43-2 0.1863] 4.95E-04
Formalidehyde 50-00-0 1.7261 4.59E-03
Acetaldehyde 75-07-0 0.7833] 2.08E-03
Acrolein 107-02-8 0.0339 9.01E-05
1,3-Butadiene 106-99-0 0.2174 5.78E-04
Toluene 108-88-3 0.1054] 2.80E-04
Xylenes 1330-20-7 0.0424{ 1.13E-04
Hydrogen chloride |7647-01-0 0.1863] 4.95E-04
Arsenic 7440-38-2 0.0016} 4.25E-06
Copper 7440-50-8 0.0041 1.09E-05
Mercury 7439-97-6 0.0020] 5.32E-06
Nickel 7440-02-0 0.0039] 1.04E-05
Hourly fuel use = 2.66 gal/hr

® From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

HAUL

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Existing Landfill TAC Emissions
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Table 10-C

MRF to/from Compost Area (8:00 a.m. - 2:00 p.m.)
Emission
Factor | Existing | Project Total
CAS | (Ib/1,000 | Emissions |Emissions|Emissions

Compound Number gal)® (lb/hour) (ib/hr) {ib/hr)
Benzene 71-43-2 0.1863 1.20E-05] 1.20E-05| 2.40E-05
Formaldehyde 50-00-0 1.7261 1.11E-04] 1.11E-04| 2.22E-04
Acetaldehyde 75-07-0 0.7833] 5.05E-05| 5.05E-05| 1.01E-04
Acrolein 107-02-8 0.0339 2.18E-06] 2.18E-06{ 4.37E-06
1,3-Butadiene 106-99-0 0.2174 1.40E-05] 1.40E-05] 2.80E-05
Toluene 108-88-3 0.1054 6.79E-06] 6.79E-06} 1.36E-05
Xylenes 1330-20-7 0.0424 2.73E-061 2.73E-06]| 5.46E-06
Hydrogen chloride {7647-01-0 0.1863 1.20E-05] 1.20E-05| 2.40E-05
Arsenic 7440-38-2 0.0016 1.03E-07] 1.03E-07| 2.06E-07
Copper 7440-50-8 0.0041 2.64E-07] 2.64E-07] 5.28E-07
Mercury 7439-97-6 0.0020 1.29E-07] 1.29E-07| 2.58E-07
Nickel 7440-02-0 0.0039 2.51E-07] 2.51E-07] 5.03E-07
Hourly fuel use = 0.06 gal/hr

? From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

http://www.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.

Existing Landfill TAC Emissions
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Table 11

IC Engine and Flare 2013 Annual LFG Combustion

1C Engine IC Engine Flare Flare

LFG LFG Heat LFG LFG LLFG Heat LFG

Heat Input Value Input Heat input Value Input

Quarter (MMBtu)® (Btu/sci)® (scf)® (MMBtu)® (Btu/scf)? (scf)b
First 68,570.76 569 120,511,002 8,584.20 582 14,749,485
Second 69,161.52 524 131,987,634 335.23 524 639,752
Third 65,180.18 524 124,389,656 5,169.71 524 9,865,859
Fourth 74,705.11 524 142,567,004 516.03 524 984,790
Total 277,617.57 519,455,296 14,605.17 26,239,885

 From quarterly emissions reports
®LFG input [scf] = LFG heat input [MMBtu] x 10° [Btu/MMBtu] / LFG heat value [Btu/sci]

Existing Landfill TAC Emissions
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Table 12

IC Engine Toxic Air Contaminant Emissions from LFG Combustion

Hourly Annual

Emission Emission Emission
CAS Factor Rate Rate
Compound Number | (Ib/MMscf)® {Ib/hr)® (b/yn)°
Acenaphthene 83-32-9 3.01E-04 2.07E-05 1.56E-01
Acenaphthylene 208-96-8 1.23E-03 8.48E-05 6.39E-01
Anthracene 120-12-7 3.71E-04 2.56E-05 1.93E-01
Benzene 71-43-2 2.09E-01 1.44E-02 1.09E+02
Benzo(a)anthracene 56-55-6 2.88E-04 1.98E-05 1.50E-01
Benzo{a)pyrene 50-32-8 6.77E-04 4.67E-05 3.52E-01
Benzo(b)fiuoranthene 205-99-2 8.00E-04 5.51E-05 4.16E-01
Benzo{g.h.i)perylene 191-24-2 8.54E-04 5.89E-05 4.44E-01
Benzo(k)fluoranthene 207-08-9 6.77E-04 4.67E-05 3.52E-01
Carbon Tetrachloride 56-23-5 7.89E-03 5.44E-04 4.10E+00
Chloroform 67-66-3 6.11E-03 4.21E-04 3.17E+00
Chrysene 218-01-9 3.42E-04 2.36E-05 1.78E-01
Dibenz(a,h)anthracene 53-70-3 2.37E-05 1.63E-06 1.23E-02
Ethylene Dibromide 106-93-4 9.64E-03 6.64E-04 5.01E+00
Ethylene Dichloride 106-93-4 5.08E-03 3.50E-04 2.64E+00
Fluoranthene 206-44-0 2.48E-03 1.71E-04 1.29E+00
Fluorene 86-73-7 6.99E-04 4.82E-05 3.63E-01
Formaldehyde 50-00-0 4.47E+00 3.08E-01 2.32E+03
HCI 7647-01-0 2.07E+00 1.43E-01 1.08E+03
Indeno(1,2,3-cd)pyrene 193-39-5 3.14E-04 2.16E-05 1.63E-01
Methyl Chloroform 71-55-6 2.64E:02 1.82E-03 1.37E+01
Methylene Chloride 75-09-2 4.66E-01 3.21E-02 2.42E+02
Naphthalene 91-20-3 5.05E-02 3.48E-03 2.62E+01
Perchloroethylene 127-18-4 1.28E-02 8.82E-04 6.65E+00
Phenanthrene 85-01-8 5.82E-03 4.01E-04 3.02E+00
Pyrene 129-00-0 4.66E-03 3.21E-04 2.42E+00
Trichloroethylene 79-01-6 8.43E-03 5.81E-04 4.38E+00
Vinyl Chloride 75-01-4 4.01E-03 2.76E-04 2.08E+00
Hourly LFG flow rate = 68,922 scth

Annual LFG flow rate

for flare fired on landfill gas

519,455,296 scf
# Maximum emission factors from California Air Toxics Emission Factors http://mww.arb.ca.gov/app/emsinv/catef_form.htm

® Hourly emission rate [Ib/hr] = Emission factor [lb/MMscf] x Hourly LFG flow rate [scth] / 10° [scf/MMscf]
© Annual emission rate [Ib/hr} = Emission factor [lb/MMscf] x Annual LFG flow rate [scfh] / 10° [scfiMMsci]

Existing Landfill TAC Emissions
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Maximum rated capacity from facility Title V permit
2013 reported annual total



Table 13

Flare Toxic Air Contaminant Emissions from LFG Combustion

EXISTFLR

Hourly Annual
Emission Emission Emission Emission
CAS Factor Factor Rate Rate
Compound Number (Ib/MMsch) Source’ (Ib/hr)® (Ibjyr)°
Indeno(1,2,3-cd)pyrene |193-39-5 5.60E-02|CATEF 4.83E-03] 1.47E+00
Manganese 7439-96-5 2.92E-03|Source Test 2.52E-04] 7.66E-02
Naphthalene 91-20-3 1.75E-04|Source Test 1.561E-05] 4.59E-03
Nickel 7440-02-0 1.43E-03|Source Test 1.23E-04 3.75E-02
Perylene 198-55-0 7.48E-05|CATEF 6.45E-06] 1.96E-03
Phenanthrene 85-01-8 9.85E-04|Source Test 8.50E-05] 2.59E-02
Pyrene 129-00-0 3.04E-05]Source Test 2.63E-06] 7.99E-04
Toluene 108-88-3 1.09E+02|CATEF 9.40E+00] 2.86E+03
Trichloroethene 79-01-6 1.13E+00]CATEF 9.74E-02] 2.97E4+01
Vinyl Chioride 75-01-4 7.64E-02|CATEF 6.50E-03] 2.00E+00
Xylene (m,p) 1330-20-7 4.61E-01|CATEF 3.98E-02] 1.21E+01
Xylene (o) 95-47-6 3.35E-01|CATEF 2.89E-02] 8.79E+00
Zinc 7440-66-6 4.28E+00{CATEF 3.69E-01f 1.12E+02
1,1,1-Trichloroethane  {71-55-6 3.37E-01|CATEF 291E-02] 8.84E+00
1,1-Dichloroethane 75-34-3 4.37E-01|CATEF 3.77E-02] 1.15E+01
1,2-Dichloroethane 107-06-2 1.35E+00jCATEF 1.16E-01] 3.54E+01
1,4-Dioxane 123-91-1 4.55E-03{Source Test 3.93E-04] 1.19E-01
2-Methylnaphthalene  {91-57-6 9.56E-05]|Source Test 8.24E-06] 2.51E-03
Acenaphthene 83-32-9 7.04E-06|Source Test 6.07E-07] 1.85E-04
Acenaphthylene 208-96-8 1.09E-04|Source Test 9.39E-06] 2.86E-03
Acetaldehyde 75-07-0 6.53E-01|CATEF 5.63E-02] 1.71E+01
Acetonitrile 75-05-8 7.96E+00|CATEF 6.86E-01] 2.09E+02
Acrolein 107-02-8 9.33E-02|CATEF 8.05E-03] 2.45E+00
Acrylonitrile 107-13-1 4.50E-03|Source Test 3.88E-04] 1.18E-01
Anthracene 120-12-7 1.10E-05{Source Test 9.52E-07{ 2.90E-04
Arsenic 7440-38-2 5.91E-02{Source Test 5.10E-03f 1.55E+00
Benzene 71-43-2 8.59E-01|CATEF 7.41E-02f 2.25E+01
Benzo(a)anthracene 56-55-6 5.60E-02|CATEF 4.83E-03] 1.47E+00
Benzo(a)pyrene 50-32-8 5.60E-02|CATEF 4.83E-03] 1.47E+00
Benzo(b)fluoranthene  |205-99-2 5.60E-02|CATEF 4.83E-03] 1.47E+00
Benzo(e)pyrene 192-97-2 7.48E-05]CATEF 6.45E-06] 1.96E-03
Benzo(g,h,i)perylene 191-24-2 5.60E-02{CATEF 4.83E-03] 1.47E+00
Benzo(k)fluoranthene  {207-08-9 5.60E-02|CATEF 4.83E-03] 1.47E+00
Cadmium 7440-43-9 1.43E-03|Source Test 1.23E-04] 3.75E-02
Carbon Tetrachloride  |56-23-5 3.76E-02|CATEF 3.24E-03] 9.87E-01
Chiorobenzene 108-80-7 8.69E-01|CATEF 7.49E-02{ 2.28E+01
Chloroform 67-66-3 5.60E-02{CATEF 4.83E-03] 1.47E+00
Chromium (Hex) 18540-29-9 1.21E-05{Source Test 1.05E-06] 3.19E-04
Chromium (Total) 7440-47-3 4.64E-03}Source Test 4.00E-04f 1.22E-01
Chrysene 218-01-9 6.51E-06]Source Test 5.61E-07] 1.71E-04
Copper 7440-50-8 4.86E+00|{CATEF 4.19E-01] 1.28E+02
Dibenz(a,h)anthracene [53-70-3 5.60E-02]CATEF 4.83E-03] 1.47E+00
Dichloromethane 75-09-2 4.29E-01|CATEF 3.70E-02] 1.13E401
Fluoranthene 206-44-0 1.40E-05|Source Test 1.21E-06] 3.67E-04
Fluorene 86-73-7 2.84E-04]Source Test 2.45E-05] 7.44E-03
Formaldehyde 50-00-0 1.77E-01]Source Test 1.53E-02] 4.65E+00
HCI 7647-01-0 1.61E-03}Source Test 1.39E-04] 4.24E-02
HF 7664-39-3 2.15E-01|Source Test 1.85E-02] 5.64E+00
Hourly LFG flow rate = 86,236 scfh Maximum one minute flow rate provided by SBCAPCD

Annual LFG flow rate

* CATEF = Maximum emission factors from California Air Toxics Emission Factors http://www.arb.ca.gov/app/emsinv/catef_form.htmi

26,239,885 scf

2013 reported annual total

for flare fired on landfill gas based on assumption that biogas composition is similar to landfill gas

Source Test = September 9-11 2010 source tests on Santa Maria Landfill flare combusting LFG. Non-detects set to detection limit.

® Hourly emission rate [Ib/hr] = Emission factor [{b/MMscf] x Hourly LFG flow rate [scth} / 10° [sct/MMscf]
¢ Annual emission rate [Ib/hr] = Emission factor {lb/MMscf] x Annual LFG flow rate [scth] / 10° {sct/MMscf]

Existing Landfill TAC Emissions
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Modeling Files for the Tajiguas Resource Recovery Project
Dispersion Modeling Analysis
Santa Barbara County, CA - July, 2017

The archive of modeling files have the following folder and file organization ( included as read me text file):

~ AERMAP Folder - This folder contains all files associated with the AERMAP processing for this project,
including the AERMAP executable {version 11103), the National Elevation Dataset (NED) file, and the AERMAP
input and output files. There were three different AERMAP runs used in the analysis, with the resulting output
files:

e TAJIGUAS_2017.ROU: This file contains all of the receptors from the original fenceline.

e MODFENCE.rou: This file contains the modified portion of the fenceline on the east boundary. These were
substituted into the TAJIGUAS_2017.ROU file dated 5/3/17.

- "Met Data - This folder contains the meteorological data files used in the analysis. This file, representing one
year (2015) of meteorological data from Los Flores Canyon Monitor #4, was provided by Michael Goldman of
the SBCAPCD.

- Background Concentrations: This folder contains the worksheets used to determine the ambient background
concentrations for the criteria pollutants.
BPIP: This folder contains the BPIP input, output, and summary files used to generate building downwash input
for the AERMOD Model.

- AERMOD: This folder contains all of the modeling files used in the analysis, including input files, output files,
plot files, etc, for each pollutant and period. The base folder also contains the AERMOD executable used in the
modeling and the full-grid receptor file used in the modeling. There are two subfolders in this folder:

= Criteria Pollutants: This folder includes all of the criteria pollutant modeling. The short term modeling folder
contains two subfolders each for 1-hour SO2 and NO2: One with the emergency generator included for the
CAAQS modeling, and a second without the emergency generator for the NAAQS modeling. Also in this
folder is a subfolder called HRA containing the ISCST3 run used to support the HARP modeling.

e Odor modeling: This subfolder contains the modeling files used in the odor analysis. One subfoider contains
the modeling runs themselves as described in the modeling report, while a second folder contains a
spreadsheet that calculates the odor impacts for both the full receptor grid and the specific sensitive
receptors considered in the analysis.

e HRA modeling: This subfolder contains the modeling files used to generate the chi/q values for input to
HARP2. There are folders for the project sources {Acute and Period) as well as the Existing sources for the
facility wide analysis.

- HARP2: This folder contains the CSV files used as input to HARP2 for the Project and Facility Wide modeling
as well as the two folders containing the HARP?2 files.

TRRP Air Dispersion Modeling Archive Readme File



















