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Appendix A
Project Operation Emissions
Calculations

ViProjects 28007632 AECOM-Mustang TRRP Permitingi600 DLVRIGO ~ URS Preparedifo1. 1 - Version, Name of Report o Defiverable, DuteFiral August 2017TRRP_AQ_Memorandum,_8_10,37 dowx August 10, 2017






Table Criteria Pollutant Daily Emissions Summarywithout CSSR

Emissions {lb/day)
Source CO ROC NOX S0x PM10 | PM25

Onsite

AD CHP Engines 54.62 20.51 20.81 0.00 19.64 19.64
Flare 0.25] 0.00, 0.10 13.62 0.05 0.05
MRF Facility Equipment 48.18 2201 1321 0.07 0.00 0.00
AD Facility Equipment 7.98 0.30 0.65 0.01 0.00 0.00
Equipment Outside MRF and AD Fac. 1.83 0.09) 1.64 0.01 0.01 0.01
Composting Equipment Exhaust 8.25 0.38 0.82 0.02 0.02 0.02
Emergency Engine 0.69 0.04 0.13 0.00 0.01 0.01
Diesel Fuel Storage Tanks 0.02,

Material Handling Fugitive PM 5.91 0.89
Compost Screening Fugitive PM 0.06 0.00
Chipper/Grinder Fugitive PM 0.98 0.98
Motor Vehicle Fugitive PM 1,37 0.34
AD/MRF Fugitive ROC 3.50

Windrow ROC 12.59

Motor Vehicle Exhaust 0.12 0.03 0.06 0.00 0.00 0.00
Onsite Total 121.91 39.68 37.42 13.74 28.05 21.96
Offsite

Motor Vehicle Exhaust 23.76 4.42 6.87 0.07 0.49 0.36!
Motor Vehicle Fugitive PM 3.84 0.94
Offsite Total 23.76 4.42 6.87 0.07 4.33 1.30
Total 145.67] 44.11 44.29 13.82 32.38 23.27)
Table 2 Criteria Pollutant Annual Emissions Summarywithout CSSR

Emissions {ton/yar)
Source cO ROC NOx SOx P10 | PM25

Onsite

AD CHP Engines 8.74 3.49 3.58 0.64 3.41 3.41
Flare 0.80 0.01 0.36 0.26 0.19 0.19
MRF Facility Equipment 749 0.35 2.05 0.01 0.00 0.00
AD Facility Equipment 0.83 0.03 0.07 0.00 0.00 0.00
Equipment Outside MRF and AD Fac. 0.28 0.01 0.26 0.00 0.00 0.00
Composting Equipment Exhaust 0.11 0.01 0.01 0.00 0.00 0.00
Emergency Engine 0.03 0.00 0.01 0.00 0.00 0.00
Diesel Fuel Storage Tanks 0.00

Material Handling Fugitive PM 0.18 0.03
Compost Screening Fugitive PM 0.01 0.00
Chipper/Grinder Fugitive PM 0.15 0.15]
Motor Vehicle Fugitive PM 0.21 0.05
AD/MRF Fugitive ROC 0.64]

Windrow ROC 2.30]

Motor Vehicle Exhaust 0.02 0.01 0.01 0.00 0.00) 0.00
Onsite Total® 18.41 6.84} 6.34 0.91 4,15 3.83
Offsite

Motor Vehicle Exhaust 3.69, 0.69 1.07 0.01 0.08 0.06
Motor Vehicle Fugitive PM 0.60 0.15
Offsite Total 3.69 0.69 1.07 0.01 0.67, 0.20
Total 22.11 7.53 7.41 0.93} 4.82 4.03]
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Table 3 Criteria Pollutant Daily Emissions Summary with CSSR

Emissions {lb/day)
Source CcO ROC NOx SOx PM10 PM2.5
Onsite
AD CHP Engines 54.62 20.51 20.81 0.00 19.64 19.64
Flare 0.25 0.00 0.10 13.62 0.05 0.05
MRF Facility Equipment 48.18 2.22 13.21 0.07 0.00 0.00
AD Facility Equipment 7.98 0.30 0.65 0.01 0.00 0.00
Equipment Qutside MRF and AD Fac. 1.83 0.09 1.64 0.01 0.01 0.01
Composting Equipment Exhaust 8.25 0.38 0.82 0.02 0.02 0.02
Emergency Engine 0.69 0.04 0.13 0.00 0.01 0.01
Diesel Fuel Storage Tanks 0.02
Material Handling Fugitive PM 5.91 0.89
Compost Screening Fugitive PM 0.06 0.00
Chipper/CGrinder Fugitive PM 0.98 0.98
Motor Vehicle Fugitive PM 2.08 0.53
AD/MRF Fugitive ROC 3.50
Windrow ROC 12.59
Motor Vehicle Exhaust 0.19 0.06 0.14 0.00 0.00 0.00
Onsite Total 121.98 39.71 37.50 13.74 28.77 22.15
Offsite
Motor Vehicle Exhaust 30.71 5.73 4.98 0.09 0.54 0.41
Motor Vehicle Fugitive PM 4.91 1.20
Offsite Total 30.71 5.73 4.98 0.09 5.45 1.62
Total 152.69 45.44 42.48 13.83 34.22 23.76
Table 4 Criteria Pollutant Annual Emissions Summary with CSSR
Emissions (ton/year)
Source CO ROC NOx SOx PM10 PM2.5
Onsite
AD CHP Engines 8.74 3.48 3.58 0.64 3.41 3.41
Flare 0.90 0.01 0.36 0.26 0.19 0.18
MRF Facility Equipment 7.49 0.35 2.05 0.01 0.00 0.00
AD Facility Equipment 0.83 0.03 0.07 0.00 0.00 0.00
Equipment Outside MRF and AD Fac. 0.28 0.01 0.26 0.00 0.00 0.00
Composting Equipment Exhaust 0.11 0.01 0.01 0.00 0.00 0.00
Emergency Engine 0.03 0.00 0.01 0.00 0.00 0.00
Diesel Fuel Storage Tanks 0.00
Material Handling Fugitive PM 0.18 0.03
Compost Screening Fugitive PM 0.01 0.00
Chipper/Grinder Fugitive PM 0.15 0.15
Motor Vehicle Fugitive PM 0.32 0.08
AD/MRF Fugitive ROC 0.64
Windrow ROC 2.30
Motor Vehicle Exhaust 0.03 0.01 0.02 0.00 0.00 0.00
Onsite Total® 18.42 6.85 6.36 0.91 4.27 3.86
Offsite
Motor Vehicle Exhaust 4.77 0.89 0.77 0.01 0.08 0.08
Motor Vehicle Fugitive PM 0.76 0.19
Offsite Total 4.77 0.89 0.77 0.01 0.85 0.25
Total 23.20 7.74 7.13 0.93 5.11 4.11
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Table 5

Greenhouse Gas Annual Emissions Summary without CSSR

Emissions (MT/year)®

Source CO, CH, N,O CO.e”
Onsite
CHP Engines Combustion 8,899.71 0.21 0.03 8,912.91
CHP Engines Pass-through CO, 5,824.47 5,824 .47
Flare Combustion 476.99 0.03 0.01 479.40
Flare Pass-through CO, 328.68 328.68
MRF Facility Equipment 1,122.79 0.06 0.03 1,132.90
AD Facility Equipment 118.93 0.01 0.00 120.00
Equipment Cutside MRF and AD Fac. 76.21 0.00 0.00 76.89
Composting Equipment Exhaust 50.97 0.00 0.00 51.43
Motor Vehicle Exhaust 17.52 0.03 0.00 18.87
Onsite Total 16,916.27 0.34 0.07 16,945.55
Offsite
Motor Vehicle Exhaust 1,560.81 2.38 0.22 1,685.56
Offsite Total 1,560.81 2.38 0.22 1,685.56
Total 18,477.07 2.71 0.29 18,631.11
2 Metric ton = 1,000 kilograms = pounds x 453.6 g/Ib / 1,000,000 g/MT
® CO,e = CO2-equivalent = CO, + 25 x CH, + 298 x N,O
Table 6
Greenhouse Gas Annual Emissions Summary with CSSR

Emissions (MT/year)®

Source cO, CH, N,O CO.e”
Onsite
CHP Engines Combustion 8,899.71 0.21 0.03 8,912.91
CHP Engines Pass-through CO, 5,824.47 5,824.47
Flare Combustion 476.99 0.03 0.01 479.40
Flare Pass-through CO, 328.68 328.68
MRF Facility Equipment 1,122.79 0.06 0.03 1,132.90
AD Facility Equipment 118.93 0.01 0.00 120.00
Equipment Qutside MRF and AD Fac. 76.21 0.00 0.00 76.89
Composting Equipment Exhaust 50.97 0.00 0.00 51.43
Motor Vehicle Exhaust 33.82 0.03 0.00 35.60
Onsite Total 16,932.57 0.35 0.07 16,962.29
Offsite
Motor Vehicle Exhaust 1,951.40 3.18 0.29 2,116.99
Offsite Total 1,951.40 3.18 0.29 2,116.99
Total 18,883.98 3.53 0.36 19,079.28

2 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 7 Emission Rates for Dispersion Modeling

Tabte 7-R Annuat Avorsge
I
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Emisstons {g/s} Loy Emisslons (s ROC Night %
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Tabis 7.5
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Table 7-AA
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Emission Rates for Dispersion Modeling

[Pzs ]

Taoble AL
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Table 7 £:mission Rates for Dispersion Modeling

Yablo 7-AK Daity Fugitive P from Windrow Area Material Transters
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Table 7

Emission Rates for Dispersion Modeling

Table 7-AG Daily Emissions from 1.4 MW MRF CHP Engines
E ions, Each Engine {(g/s)
Time Period co ROC NOx SOx PM10 PM2.5
12:00 a.m. - 12:00 a.m. 1.08E-01 6.23E-02] 6.55E-02] 1.04E-02| 6.44E-02] 6.44E-02|MRFCHP1,2
2.18E-01 1.25E-01] 1.31E-01] 2.08E-02{ 1.28E-03] 1.29E-03|PAPERDRY (2 Engines)* 99% Eff Baghous:
Table 7-AR Annual Average Hourly Emissions from 1.4MW MRF CHP Engines
Emissions, Each Engine (g/s)
Time Period coO ROC NOx SOx PM10 PM2.5
12:00 a.m. - 12:00 a.m. 1.16E-01 6.05E-02] 6.43E-02] 1.00E-02] 6.12E-021 6.12E-02|MRFCHP1, 2
2.32E-01 1.21E-01] 1.29E-01] 2.00E-02| 1.22E-03] 1.22E-03|PAPERDRY (2 Engines) * 99% Eff Baghous:
Table 7-AS Daily Emissions from 1.4MW MRF CHP Engine during SCR Start-Up (1 engine)
Emissions, Each Engine (g/s)
Time Period CO ROC NOx SOx PM10 PM2.5
12:00 a.m. - 12:00 a.m. 8.74E-01 1.49E-011 1.97E-01] 6.24E-03] 6.44E-02] 6.44E-02|MRFCHP1-2 (1 Engine in any hour)
9.83E-01 211E-01] 262E-01] 1.66E-02] 1.29E-03] 1.29E-03]PAPERDRY (2 Engines) * 99% Eff Baghous:
Table 7-AT Daily Emissions from 1.4 MW MRF CHP Engine during SCR Burn-In (1 engine)
Emissions, Each Engine (g/s)
Time Period co ROC NOx SOx PM10 PM2.5
12:00 a.m. - 12:00 a.m. 8.74E-01 1,49E-011 1.97E-01] 529E-03| 6.44E-02] 6.44E-02|MRFCHP1-2 (1 Engine in any hout)
9.83E-01 2.11E-01} 2.62E-01] 1.57E-02] 1.29E-03] 1.29E-03|PAPERDRY (2 Engines) * 99% Eff Baghous:
Tabie 7-AU Maximum Hourly Emissions from MRF Flare
Emissions, Each Engine (g/s)
Time Period [oe] ROC NOx SOx PM10 PM2.5
12:00 a.m. - 12:00 a.m. 3.10E-01 4.19E-03| 1.24E-01] 1.04E-02] 6.52E-02{ 6.52E-02{MRFFLAR1
Table 7-AV Annual Average Hourly E ions from MRF Flare
Emissions (g/s)
Time Period Cco ROC NOXx SOx PM10 PM2.5
12:00 a.m. - 12:00 am. 3.10E-02 4.19E-04] 1.24E-02] 1.04E-03] 6.52E-03] 6.52E-03|MRFFLAR1
TRRP Operation Emissions 8
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Table 8a CHP Engine Emisslons with biogas/natural gas

Normal Operstion, Both Engines Tatin

Emission Factors {normal operation’

Heat
Fuel | input@ Pass-
Engine | WPUL@ |Full Load Daity Combust. through
Rating | FullLoad | tamBuwy/ | Number Op. co co,
Type (hp) (hriday) hp-hr)® (a/sen®

'Jenbac&'eer/GE JMS416vBB2 1,573 9.88: 24 0.3 18,47
Fue! heating value = 852 Btuiscl Based on Mustang estimate of 86.5% biogas at 587 Biwsci and 13.5% nalural gas al 1070 Blw/se!
Fuel sulfur = 18 ppmv Based on Mustang estimaie of 88.5% biogas at 20 ppmv and 13.5% natural gas at 4.3 ppmv
Fuel CO; fraction = 0.357 Based on Mustang estimate of 86.5% biogas at 0.4 and 13.5% natural gas at 0.0154

® Fuet input at fulf load fscit] = Heat inptt at fult foad {MMBlwh x 10° {BiwMMBtu] / Fuel heating value [Blu/scl)

® Contret system vendar specifications

© SOx emission factor [giscl] = Fuel sulfur [ppmv] x 10°° x 64 [ib/b-mole SO,/ 385.5 [sciitb-mole] x 453.6 g/ib

< Bekon estimate for literable PM is 0.09 g/bhp-hr. Filterable PM10 and PM2.5 assumed equal to fifterable PM
Condensable PM emission factor for 4-stroke lean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural fired Recig ing Internal C ion Engines, 7/2000), Table 3.2-2
is 8.9 x 10”7 [D/MMBtu = 5,81 x 107 /MMBtu x 9.88 MMBtu/ty heat inpit # 1,573 hp engine rating x 453.6 g/ib = 0.0282 g/thp-hr.
Total PM10 and PM2.5 emission factor = 0.09 g/bhp-hr filterable + 0.0282 g/ohp-hr condensable = 0.118 g/bhp-hr.

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

! From Table C-2 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. Does not include "pass-through® CO2 from fuel.

¥ "Pass-through” CO, emission factor {g/scf} = Fuel COR volume fraction junitless] x 44 {itvVib-mole CO;} / 385.5 [sclib-mole] x 453.6 g/b

Normal Operation, One Englne Operaling and One Engine Down

Daity
Op. co ROC NOX
Type he/d (@/bhp-hr)® | (g/bhp-h)® | (g/bhp-hn)®
]Jenbacmn’GE JMS416vBB2 24 a3 0.12 8.12

Fuel heating vaiue = Based on Mustang estimate for 100% biogas

Fuel sulfur = Based on Mustang estimate for 100% biogas

Fuel CO;, fraction = Based on Mustang estimate for 100% biogas

? Fuel input at full load {scih} = Heat input at full load [MMBLwhe] x 10° {Bu/MMBtu} / Biogas heating vaiue {Btu/scl}

b Contrat system vendor specifications

© SOx emission lactor f/scf] = Fuet sutfur fppmv] x 10 x 64 ib/b-mole SO,] / 385.5 [sclib-mole) x 453.6 g/lb

* Bekon estimate for filterable PM is 0.09 g/bhp-br. Filterable PM10 and PM2.5 assumed equal to fifterable PM
Condensable PM emission factor for 4-glroke lean-burn natural gas fired engibes from AP-42, Section 3.2 {Natural Gas-fired i ing Internat Ci ion Engines, 7/2000}), Table 3.2-2
is 9.91 x 10° ib/MMBIu = 8.91 x 10 1b/MMBlu x 9.88 MMBtu/hr heat input / 1,573 hp engine raling x 453.6 g/lb = 0.0282 g/bhp- hr
Total PM10 and PM2.5 emission faclor = 0.09 g/bhp-tr filterable + 0.0282 g/bhp-tr condensable = 0.118 g/bhp-hr.

* From Table C-1 of Yitle 40, Code of Federal Regulations, Subpart 98 lor natural gas. Biogas assumed same as natural gas because heal content
is primarily from methane. Does not include “pass-through™ CO2 from fusl

! From Table C-2 of Title 40, Code of Federal Regulations, Subpan 98 for natural gas. Biogas assumed same as nalural gas because heat content
is primarily from methane. Does not includa “pass-thvough™ CO2 from fuel,

# "Pass-thraugh™ CO, emission factor fg/sci] = Fuel CO2 volume fraction [unitless] x 44 [ibAb-mole CO,] 7 385.5 {sciib-mole} x 453.6 gib

TRRBP Operation Emissions 10



Table 8a

CHP Engine Emissions with biogas/natural gas

Start-up
Emission Factors {start-up
Heat
Fuel Input @ Pass-
Inpul @ Full Load ROC Combust. through
Full Load (MAMBLL/ co {o/bhp- HOx SOx PO PM25 €O, €O,
(scthy® hey mhp-r] b Hgionp-an® isef)® Glbhp-hn)S /sch)”
9.232( 2.88{ 3 843 0.5} 0.00032, £.11800. 0.80
Fuel healing value = 1,070 Blwscf Based on 100% natural gas
Fuel suifur = 4.3 ppmv 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 [scfh] = Heat input at full load [MMBHh x 10% {BiwMMBtu) / Biogas heating value [Blwscl]
i Engine vendor specification
© Same as during normal operation
 SOx emission lactor [g/scl] = Fuel sutfur {ppmv} x 16°® x 64 fibfib-mofe S0,]/ 385.5 [sctib-mole] x 453.6 gfb
¢ "Pass-through” CO, emission factor [g/sch) = Fuel CO2 volume fraction funitiess] x 44 {ibAb-mole CO] /7 385.5 [sclib-mole] x 453,86 g/ib
Catalyst Burn-in
Heat Emission Factors (SCR catal
Fuel Input @ Pass-
Input @ Full Load HOC through
Full Load (MMBty c0 {g/bhp- CH,
(scth)” hr) {@/bhp-hrf®}  h)® (a/MMBLY"
5232} 5,88} 0.3, 012} . 1.0
Fuel heating value = 1,070 Buvset Based on 100% naluwral gas
Fuel sulfur = 4.3 ppmv Based on 100% natural gas at 0.5 grains/100 sci
Fuel CO, fraction = 0.0154 Based on 100% naturai gas
* Fuel input at full load {scih] = Heatl input at lull Joad [MMBluh} x 10° (BWwMIMBI] / Biogas heating value [Btwsdl]
¥ Same as during normal operation
* Based on average of 50 percent of normal NOx control efficiency
9 '50x emission factor fg/sef] = Fuel sulfur [opmy} x 107 x 64 [tolb-male S0,] / 385.5 [sciib-mole] x 4536 gfib
* “Pass-through” CO, emission factor [g/scl] = Fuel CO2 volume fraction [unitiess] x 44 [lb/ib-mole CO;)/ 385.5 {sclib-mole] x 453.6 o/b
(bt
Pass-
Combust. through
co ROC NOx 50x PRE1O PR2.5 CO; CH, N,O €0,
1.04 0,4_2J 0.42 0.04i 0.41 0.41] 1.15E403 2.18£-02] 2.18E-03 6.17E+02]
* Except for 3Ox, CO,, CH, and N;O, Hourly emissions [ib/he] = Engine rating [hp] x Emission tactor fg/bhp-hr] / 453.6 [g/ib]
SOx and pass-though CO, hourly emissions [ib/hr) = Biogas input {scih} x Emission factor [g/scf} / 453.6 {g/ib]
Combustion CO,, CH, and N,O hourly emisisons {ib/hr} = Heat input [MMBtu/hr} x Emission factor {g/MMBtu] 7 453.6 [gib)
Hourly Emisslons and One Engine Down (ib/hn)®
Pasg-
Combust. through
(0] ROC $SOx P10 P25 €O, CH, N0 CO,
1.04, .42 0.42] 0.06 0.41 0.41] 1.18E+03] 2.18E-02) 218E-03 7.87E402}

* Except for SOx, CO,, CH, ang N;O, Hourly emissions [Ib/r] = Engine rating [hp] x Emission factor {g/ibhp-hr] / 453.6 fo/ib]
SOx and pass-though CO, hourly emissions {lbvhr] = Biogas input {scth} x Emission factor [g/scl] / 453.6 [ghb]
Combustion CO,, CH, and N;O hourly emisisons [ib/hr] = Heat input [MMBhr] x Emission factor [g/MMBLu] / 453.8 {g/ib]

TRAP Operation Emissions



Table Ba

CHP Engine Emisslons with blogas/natural gas

Hourly Emissions

Engine,

Start-Up (b/hr)”

start-up

® Start-up is 30 minutes with no CO, ROC or NOx control by SCR/catalyst system. E

missions are for one-hour period that includes 30-minute

Pass-
Combust. through
CO ROC NOx SOx P10 PH2.5 Co, CH, N0 €0,
$.72 0.95} 0.03] 0.41 041 1.15E+03] 2.18E-02] 2.18E-03]  3.25£+02}

Hourly Emissions per Engine, SCR Catalyst Burn-in 1lb/hr)'

* Daily emissions [ib/day] = Number engines x Daily operating time [heiday] x Hourly emissions {Ib/}

Pass-
Combust. through
co AOC HOx S0x PM10 PM25 CO, CH, N0 COy
1.04 0.42) 1.25) 001 041 0.41] 1.15E+03] 2 18E-02] 2.18E-03] 1.62E+01
Dally Emissions, both Engines Normal Operatlon (Ib/day)®
Pass-
Combust. through
cO ROC NOX SOx P10 P25 CO, CH, N0 €O,
48.94 18.97. 18.97) 2.18] 19.64 19.64]  5.54E104] 1.05E+00 1.05E-01 2.95E404
* Daily emissions {ib/day] = Number engines x Daily operating time [hr/day} x Hourly emissions {io/r}
Dally Emissions, One Engine Normal Opetation glblday)'
Pass-
Combust, thraugh
CO ROC NOx S0x PHI10 PM2.5 €O, CH N0 CC,
24.97) 9.99] 9,98} 1.34] 8.82} §.82] 2.77E+04 5.23E-01 S23E-02] 1.89E404

* Mustang estimate

* Based on each engine operaling 95% of the time, excluding start-up howrs and SCR calalyst bumn-in, with 5% downtime for maintenance o7 other reasons.

¢ Annual emissions [ibfyear] = Operating time [hw/year-engine] x Hourly emissions at full load fib/hr-engine] x Number engines

TRRP Operation Emissions

Emissions, both Engines Normat Operation plus one Start-up for One Engine {lb/day)”
Pass-
Combust. through
CO ROC NOx S0x PM10 PM2.5 co, CHs N,O €O,
54132! 20.51 20.81 214 19.64 19.84] S5.54E+04] 1.05E+00] 1.05E-01 2.83E+04
Annual Emissions, both Engines (ibiyear)®
Annual Pass-
Op. Combust. through
{hriyear-engine) cO RCC HOx SOx PM10 PH2.5 CO, CH, N,O COo,
Start-Up* 18 205,99 34.33 44.94 1.05] 14.73! 14.73 4.16E+04 7.84E-0t 7.84E-02 1.17E+04
|SCR Catalyst Buen-in® 89.87 259.62 1.58] $8.21 98.21 2.77E+05| 5.23E400 5.23E.01 3.B9E+03
Normal Operation, Both EQ&" 7,746]  16,117.01] 6.446.80 6,446.80 896.73 6,339.36 6,339.36/ 1.70E+07]  3.37E402) 3.37E+01 ‘ A A
Normal Operation, One Eng.” 91&34! 384,5—41 364.54; 48.95) 1.01E+06 1.91E+01
Total 17,4844 2! 6,945.54[ 7,155.96; 748.30] 1.92E+407]  3.62E+02



Table 8b CHP Englne Emissions with biogas/propane

Normai Operation, Both Engines Operating

Emission Factors {normal operation
Fuel Pass-
Engine Input @ Dalty Combust. through
Rating Full Load Op. co CH, N,O CO,
Type (hp) (scfh)® (hriday) | {gibhp-he® mmBy | e’ | taiset)®
]Jenbachel/GE JMS4a16vBE2 1573 11,704 . 2 24 03 8.12 0.12 A 1.27 017 18.36}
Fue! healing value = 844 Btufscl Based on Mustang estimate of 86.5% biogas at 587 Biw/sci and 13.5% propane at 2,488 Buw'sct
Fuet sulfur = 40 ppmv Based on Mustang estimate of 86.5% biogas at 20 ppmv and 13.6% propane at 168.1 ppmyv
Fuel CO2 factor = 64,193 g¢/MMBIu  Based on Mustang estimate of 86.5% biogas al and 13.5% propane *
Fuel CH4 faclor = 1.27 g/MMBlu  Based on Mustang estimate of 86.5% biogas at and 13.5% propane'
Fuel N20 factor = 0.17 g/diBls  Based on Mustang estimate of 86.5% biogas at and $3.5% propane’
Fuel pass-thraugh GO, Iraction = 0.355 Based on Mustang estimale of 85.5% biogas al 0.41 and 13.5% propans at ¢
* Fuel input at full foad {scfh] = Heat input al full ioad [MMBiwhi} x 10° [Blu/MMBlu} / Fuel heating value [Biwscl]
® Control system vendor specilications
© SOx emission factor [g/scl] = Fuel sulfur [ppmv] x 10° x 64 [ip/lb-mate SO,}/ 385.5 [sciib-mole] x 453.6 g/ib
% Bekon estimate for filterable PM is 0.09 g/bhp-hr based on firing biogas and natural gas. Assumed similar for firing biogas and propane, Filterable PM10 and PM2.5 assumed equal o fillarable PM.
Condensable PM emissian factor for 4-stroke lean-burn natural gas tired engibes from AP-42, Section 3.2 {Natural Gas-fired Recij ing internal C ion Enginas, 7/2000), Table 3.2-2
is 9.91 x 107 I/MMBlu = 9.81 x 10 I/MMBtu x 9.88 MMBtwhr heat input / 1,573 hp engine raling x 453.6 g/fb = 0.0282 g/bhp-hr.
Total PM10 and PM2.5 emission factor = 0.09 g/bhp-br filterable + 0.0282 g/vhp-hr condensable = 0.0118 g/bhp-hr.
® From Table C-1 of Title 40, Code of Federal Regulations, Subpan 98. Biogas assumed same as natural gas because heal content is primarily from methane. Does not include "pass-through™ CO2 from fuel.
Propane based on Liguelied Petroleum Gases (LPG) fusl type,
" From Table C-2 of Title 40, Code of Federal Regutations, Subpart 88. Biogas assumed same as natural gas because heat content is primarily from methane. Propane based on Petroleum fuef lype.
9*pass-through® CO, emission tactor {g/scl] = Fuel CO2 volume fraction [unitless] x 44 {ibflo-mole CO;]/ 385.5 [sctib-mole] x 453.6 gfib
Operating and One Engine Down
Heat
Fuel input @ Pass-
Engine | Input@ [Full Load Daily through
Rating | Fullload | gumBiw/ | Number Op. co CHy, R0 CO.
Type (hp} (scth)® hir} Engines | (hr/day) |{g/bhp-hn)® (a/mmBtyy | MMB) | (a/sen®
]Jerdxacher/GE JiS416vB82 1,573 16.828 2.88 1 24 0.3 1.0 0.10; 21.23
Fuel healing value = 587 Btufscl Based on Mustang estimale for 100% bicgas
Fuef sulfur = 20 ppmv Based on Mustang estimale for 100% bicgas
Fuet CO, fraction = 0.410 Based on Mustang estimate for 100% biogas

* Fuel input at full load {scih] = Heat input at full load [MMBlu/hr] x 10° [BluMMBtu] / Biogas heating value [Btwsci)
® Control system vendor specifications
¢ SOx emission factor fg/scl] = Fuel sulfur {ppmv] x 10° x 54 [ib/b-mole SO}/ 385.5 [sclib-mole] x 453.6 g/ib
9 Bekon estimate for filterable PM is 0.09 g/bhp-hy. Fillerable PM10 and PM2.5 assumed equal to filterable PM
Condensable PM emission factor for 4-stroke lean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural Gas-fired Recip ing internal G ion Engines, 7/2000), Table 3.2-2
is9.81 x10° =881x 107 x 9.88 MMB heat input / 1,573 hp engine rating x 453.6 g/lb = 0.0282 g/bhp-hr.
Total PM10 and PM2.5 emission factor = 0.09 gibhp-hr filterable + 0.0282 g/ohp-hr condensable = 0.0118 g/thp-hy.
* 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 inclixde "pass-through™ CO2 from fuet,
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 88 for natural gas. Biogas assumed same as natural gas because heat contert is primarily from metbane. Does not include “pass-through™ CO2 from tuel.
% *pass-through” CO, emission factor fg/sef} = Fuet CO2 volume fraction [unitiess] x 44 [ib/ib-mole CO;) / 385.5 [scifib-mole] x 463.6 g/ib
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Table 80

CHP Engine Emissions with blogas/propane

Start-up
Emission Faclors {start-up
Heat
Fuel nput @ Pass-
input @ Fuit Load ROC Combust. through
Fuli Load (MMBtu/ co {g/bhp- cO,
(scth)’ hr) (gbhp-hn® | hn)® g {a/sen®
3.970) 9.88 3 0.86 0.6 0.01286, 0.00]
Fuel heating value = 2,488 Blwscf Based on 100% propane
Fuel sutfur = 168.1 ppmv Based on 100% propane at 123 ppmw
Fuel CO, fraction = 0 Based on 100% propang
“ Fyel input at full load [scih) = Heal input at tull load [MMBLwiv] x 10° (BlwMMBtu] / Biogas heating value [Blwsci]
v Engine vendor specification for natural gas fuel, assumed same for propane fuel except double for uncontrolled ROC,
© Same as during normal operation
9 SOx emission factor fg/scl] = Fuet sulfur [ppmv] x 10°° x 64 [ib/i le SO,} / 385.5 [sclib-mole] x 453.6 g/lb
® From Table C-1 of Title 40, Code of Federal Regulations, Subpart 88. Propane based on Liguelied Petroleum Gases (LPG) fuel type,
" From Table C-2 of Title 40, Code of Federai Regulations, Subpart 98. Propane based on Petroleum juel type.
¥ *Pags-through” GO, not expecled with 100% propane/LPG fuel
Catalyst Burn-in
Heat Emission Factors (SCR catalyst bum-in
Fuet Input @ Pass-
Input @ Full Load Combust. through
Fuli Load MBI/ CO;
{scth)® hi) ° {isen)®
3,870 5.88] ; X . [

Fuel haaling value = 2,488 Blu/scf Based on 100% propane

Fuel sutfur =
Fuel CO; lraction =

168.1 ppmv

Based on 100% propane at 123 ppmw

o Based on 100% propane

* Fuel Input at full load fscih) = Heat input at full load IMMBtWh} x 10 [BrwMMBH] / Biogas heating vaiue [Buysci]
" Same as during normal operation

* Based on average of 50 percent of narmal NOx control efficiency
¢ SOx emission factor [afsef] = Fuel stifur [ppmv] x 10°° x 64 {ibAb-mote S0, / 385.5 [sclib-mole] x 453.6 gfib
* From Table C-1 of Title 40, Code of Federal Regulations, Subpan 98. Propane based on Liquatied Petroleum Gases (LPG) fue! type.
*From Table C-2 of Title 40, Code of Federal Reguiations, Subpart 88. Propane based on Petroleum fuei type.
¢ *pass-through” CO, not expected with 100%% propane/L PG fuel

® Except for SOx, CO;, CH, and N0, Hourly emissions {ib/hr] = Engine rating [hp] x Emission factor [g/obp-hr} £ 453.6 [g/ib]

S0x and pass-though CO; hourly emissions fibi] = Biogas input {scih] x Emission factor {g/scf} / 453.6 {g/ib}

Combustion CO,, CH, and N,O hourly emisisons [ib/] = Heat input [MMBtwhr] x Emission factor [g/MMB 7 453.6 {g/ib]

TRAP Operation Emissions

Hourly Emissions per Engine, Normat ration, Both Engines Operaling (lbmr)‘
Pass-
Combust. through
<o ROC NOx S0x PMIO PM2.5 o, CH, N0 €0,
1.04: 0.42] 0,42] 0,08] 041 041 1.18E+03] 277E-02] 3.65E-03] 4.74E+02]
* Except for SOx, CO,, CH, and N,0, Hourly emissions [lbir} = Engine rating {hp] x Emission factor {gibhp-hr} / 453.6 fg/ib]
SOx and pass-though CO; howrly o] = Biogas input [scfh] x Emission factor [g/scf} / 453.6 [g/ib}
Coambustion CO,, CH, and N,O hourly emisisons [fo/hr] = Heat input 1 x Emi factor ]/ 453.6 [g/ib}
Hourly Emissions per Engine, Normal Operation, One Englne Operating and One Engine Down glblhf)'
Pass-
Combust. through
co ROC NOx P10 PH2.5 €O, CH, N0 cOo;
1.04 0.42 0.421 &06! 0.41 041} 1.15E+03 2.18E-02] 2.18E-03 7.B7E+02{




Table 8b CHP Engine Emisslons with blogas/propane

Hourly Emissions per Engine, Start-Up (b/hr)”
Pass-
Combust, through
(o] ROC NOx SOx PM1D PM2.5 o, CH, N0 CO,
5.72 1.70 1.25) 0.15] 0.41 0411  1.18E403! 2.77E-02] 3.65E-03 2.37E+02]
* Start-up is 30 minwtes with no CO, ROCT or NOx control by SCF system. iS5 are for hour period that includes 30-minute
start-up
Hourly Emissions per Engine, SCR Catalyst Burn-in (ib/hr)"
Pass-
Combust, through
co ROC HOx 50x P10 PM2.5 COo, CH, N0 CO;
1.04 0.421 1.25) 0.11 0.41 041 1.18E+03 2.77E-02) 3.65E-03 0.00E+00]
Dally Emissions, both Engines Normal Opetation {ib/day)®
Pass-
Combust. through
co ROC NOX S0x PM10 PH2.5 ¢O, CH, N0 €Oy
49.94 19.97 19.97 3.73 19.64 19.64] 5.66E+04] 1.33E400] 1.75E-01 2.27E+04
* Daily emissions [ib/day] = Number engines x Daily operating lime [hriday] x Hourly emissions fib/hi]
Dally Emissions, One Engine Normal Operation (ib/day)®
Pass-
Combusl. through
co ROC NOx 50x PM10 PM2.5 co, CH, N,0 €0,
24.97 3,98} 2.99} 1.38 3.82 9.82]  277E+04} 5.23E-01 5.23E-02}  1.89E+04)
* Daily emissions [ib/day] = Number engines x Daily operaling time [hu/day] x Howly emissions [fbi]
Daily Emissions, both Engines Normal eration pius one Start-up for One Englne jlb!day)'
Pass-
Combust. through
CO ROC NOx SOx P10 PM2.5 CO, CH, N.O €O,
5462 21.26 70.81 3.80) 19,64 15.64] 5.GOE+U4|  1.33E+00]  1.75E.01] P OBE+GA
Annual Emissions, both Engines (ib/year)
Annua! Pass-
Op. Combust. through
(hriyear-engine) COo ROC NOx S0x P10 PM2.5 CO, CH, N,O CO,
Start-Up® 18 205.99; 81.17 44.94 5.39] 14.78 14.73]  4.25E+04 9.96E-01 1.31E-01 8.53E403
lSCR Catalyst Bum-in® 120! 249.68 99.87, 299.62 26.591 98.21 88.21] 2.83E+08 8.64E+00/ 8.75E-01 0.00E+001
Normal Operation, Both El_'ggf’ £,446.80; 5,446.80] 1,203.87] 6,339,368 6.339.36] 1.83E.07 4.28E+02' 5.65E401 7.34E+06]
Normal Operation, One Egg,b 1 1.34! 364.54! 364.54 48.95 358.48/ A5846] 1.01E406 1.91E+01 1.81E+00 6.50E 405!
Total 17,484.02] 6,972.38] _ 7,155.80 1284.79] 6810.76] 6,81 n.m{ 1.95&07‘ 4.55E+02]  5.94E.01

2 Mustang estimate
® Based on each engine operaling $5% of the time, exciuding start-up hours and SCR catalyst burn-in, with 5% downtime for maintenance or other reasons.
© Annual emissions {lb/year} = Operaling time [hi/year-engine] x Hourly emissi at full load fib/hs jine} x Number engines
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Table 8c CHP Engine Emissions

Normal Operation, Both Engines

Emission Factors (normal operation
Heat
Input @ Pass-
Input@ | Fult Load through
FullLoad | (MMBW | Number CH, 0 €0,
Type scth)® hr) Englnes (ant) | pmmuai)' | (gfscnf
{Jerbacher/GE JMSA16vB82 X 17,0021 588 1.0 010 2685
Fuel heating value = 581 Buy/sct Based on Mustang estimate of 86.5% biogas at 587 Btuwiscf and 13.5% landfi gas al 545 Btusd
Fuel suffur = 20 ppmv Based on Mustang estimate of 86.5% biogas al 20 ppmv and 13.5% landfit gas at 22 ppmv
Fusl GO, fraction = 0.404 Based on Mustang estimate of §6.5% biogas at 0.41 and 13.5% landfif gas at 36.23%
® Fuet input 8t full foad [scit] = Heal input at full foad [MMBluhe] x 10° [Biw/MMBLu} / Fust heating value {Biw/scf]
» Gontrol system vendor speciiications
€ SOx emission factor {g/scl} = Fuel sulfur [ppmv] x 107 x 64 [bAb-mole SO}/ 385.5 [scifib-mole] x 453.6 /b
# Bekon estimate for fiterable PM is 0.09 o/bhp-hr. Fiterable PM10 and PM2.5 assumed equal to fiterable PM
Gondensable PM emission factor for 4-stroke lean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural firedd Recip ing Intsrnal Engings, 7/2000), Table 3.2-2
is 8.81 2 10° MMBIU = 9.91 x 107 B/MMBIU x 9.88 MMBlwhyr heat input / 1,573 hp engine raling x 453.6 g/ = 002829)‘bhp-hr
Total PM10 and PM2.5 emission {aclor = 0,09 g/bhp-hr fiterable 4+ 0.0282 g/ohp-hr condensable = 0,118 g/bhp-tw,
® From Table C-1 of Title 40, Cade of Federal Repulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat content
is primarily from methana, Does not include “pass-through” CO2 from fuel.
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat cantent
is primarily from methane. Does not include "pass-through™ CO2 from fuel.
¥ *Pass-through™ CO, emission factor fg/sci] = Fuel CO2 volume fraction [unitless] x 44 {ib/b-mole CO,J / 385.5 [sci/ib-mole} x 453.6 g/ib
tnput @ Pass-
Full Load Dalty through
(AMBlY | Number Op. co HO co;
Type Engines | (twiday) | (a/bhp-hn)® {ommBty) | {glsch)®
]JenbachedGE JMS416vB82 9.88 1 24 0.3] 0.10] 21.23)
Fuel heating vakue = 587 Btwsef Based on Mustang estimate for 100% bicgas
Fuel sultur = 20 ppmyv Based on Mustang estimate for 100% biogas
Fuel CO; fraction = 0.410 Based on Mustang estimate for 100% biogas

= Fuel input at fu load [sclh] = Heat input &t full load {MMBluY] x 10° [BlwMMBtY] / Biogas heating value [Blu/sci]
® Control system vendor specifications

© SOx emission factor fg/sei] = Fuel sufur [ppmv] x 10° x84 {infib-mole SO,] /7 385.5 {scli>-mole] x 453.6 g/

“ Bekon estimate for filerable PM is 0.03 g/bhp-hr. Filterable PM10 and PM2.5 assumed equa to fiterable PM

Condansable PM emission factor for 4-stroke lean-burn nalural gas fired engibes from AP-42, Section 3.2 (Natural Gas-fired Rech ing internal C
is 9.91 x 107 /MMBL = 9.91 x 107 I/MMBLU x 9.88 MMBtu/hr heat Input / 1,573 hp engine raling x 453.6 ¢/t = 0.0282 g/bhp-hr.
Total PM10 and PM2.5 emission factor = 0.09 g/ohp-hr fiterable + 0.0282 g/bhp-hr condensable = 0.118 g/bhp-hr,
* From Table C-1 of Title 40, Code of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as nalural gas because heat content
is primarily from methane. Dogs not inchude "pass-through™ CO2 from fuel,
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 88 for natwral gas. Blogas assumed same as natural gas because heat content
is primarily from methane. Does not inchude "pass-through” CO2 from fuel.
¢ *Pass-through” CO, emission factor [g/scl] = Fuel CO2 volume fraction [unitless) x 44 [ibib-mole CO,]/ 385.5 {scliib-mole] x 453.6 g/ib
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Table 8c CHP Engine Emlissions

Start-up
Heat
Fuel Input @ Pass~
Input @ Full Load through
Full Load (MMBLY co N0 €O,
{scth)® he) {g/bhp-hn)’® gl (a/sch)®
5.232] .88} 3 . ; 6.10 0.89]
Fugl heating value = 1,070 Blu/sct Based on 100% natural gas
Fuel suifur = 4.3 ppmv Based on 100% natural gas at 0.5 grains/100 scf
Fuel CO; fraction = 0.0154 Based on 100% natwral gas
* Fual input at full load fscih] = Heat input at tull load [MMBwiv] x 10° [BlwMMBRU] / Biogas heating value (Blw'scl]
* Engine vendor specitication
® Same as during normal operation
¢ SOx emission factor {g/scf] = Fuel suffur ppmvl x 10" x 64 [io/tb-mote S0, / 385.5 [scl/ib-mole] x 453.6 g/ib
@ “Pass-through” CO, emission factor Jg/sc] = Fuel CO2 volume fraction funitless] x 44 [b/ib-mote CQ,}/ 385.5 {sclffo-mole] x 453.6 gitd
Catalyst Burn-in
Fuel Pass-
Input @ Combust.
Full Load
[Cio
9,232

Fuel healing value =
Fuel sulfur = 4.3 ppmy Based on 100% natural gas al 0.5 grains/100 scl
Fuel CO, braction = 0.0154 Based on 100% natwral gas

® Fust input at full load [soih] = Heat ioput at Tl foad [MMBlwh] x 10° [BusMMBIU} / Biogas heating value [Blw/sel]
" Same as during normal operation

© Based on average of 50 pescent of normal NOx control efficiency

“ S0x emission factor [g/sci] = Fuet sullur ppmv] x 10%x 64 {bi-mole S0,/ 385.5 [sci/ib-mole] x 453.6 g

* "Pass-through™ CO, emission factor {g/scl] = Fuel CO2 volme fraction {unitless] x 44 [ib/ e CO.}/ 385.5 [sclfib-mole] x 453.6 g/to
Combust.
(5] P25 CO,
Operating with b gas 1,04 0.41]  1.15E+03 5
Operaling with bicgas/propane 1.04 0.41]  1.18E.+03 5
HMaximum case for Normal Op. tbihr 1.04 0.41] 1.18E+03
co
Hax. case for Normal Op. 1 englne ib/hr X
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Table 8¢ CHP Engline Emlssions

-Up {ib/hr)®
Pass-
Combust. through
co ROC NOx o, CH, N,O co,
.72 95! 25 1.15E+03 5 2.18E-03
X ﬂ = :
Maximum case for engine startup lb/hr .72] 70} .25 15| 4 4 3.65E-03 X
* Start-up is 30 minutes with na CO, ROC or NOx control by SCR/catalyst system. Emissions are for ane-hour period that includes 30-mirte
start-up
cO ROC
4 42!
04 421
Maximum case for SCR bum-in ib/hr 04 .42]
Dally Emissions, both Engines Normal Operation (ib/day)”
Pass-
Combust. through
co ROC NOx SO0x PEIO P25 CO, CH, NO
49.94 .97 19.97] . 5! 19.64 19.64  BAE+04 1.05E+00 1.05E-01 .7664'@
49,94 .97 19.971 73] 19.64] 13.64 . B6E404 1.33E+00] 1.75E-01 27E+0
AT Al SAANA
Max. case for Normal Op. 2 eng. tb/day 48.94 ‘97] 19.97; 73] 19.64] 19.64i .E6E+04]  1.33E+00; 1.756-01 L 76E+04
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Table 8c CHP Engine Emisslons
Dally Emisslons, One Engine Normal ation (ibiday)®
Pass-
Combust. through
co ROC NOX S0x P10 PR2.S COs CH, N0 €O,
4.97 59| .99 34 .82 . 7TE+04 . 23E-0 .23E-02 1.69E104
4.97) .99 % .34 .82] ,LE_& ,zlg-o , 23E-02) 1.89E404
Max. case for Normal Op. 1 eng. ib/day 4 ;ﬂ .99 .98 34 82 X L T7E+04 .23E-01 . 23602 1.89E+04]
Dally Emisslons, both Engines Normal Operation plus one Start-up for Gne Engine grb!day)'
Pass-
Combust. through
co ROC ROx 50x P10 PR2.S CO, CH, RO o,
54,62 20.51 20.81 .72 19, 18.64  54E+ .B5E+00: 1.05E- .72E404]
54,62/ 21.25 20.81 .80 15.64 19.64  BOE + .33E+00! 1.75E-1  25E.404)
Maximum case for Normal Op. + 15U 4.62 21.26% 2081 B0 19.64 19.63 LGEE +04 .33E+00i 1.75€: . 72E404]
Annual Erlssions, both Engines (ib/year)®
Pass-
Annual Op. Combust. through
(hriyoar-engine) o ROC NOx S0x PMID PH2.5 cO0, CH, NO GO,
Stari-Up” £81.17) 44.94 5.39 14.73 14.73] 4248571 1.00] 0.13
{SCR Catalyst Bumn-in" . 20962 26.59] 98.21 98.21 £ 6.64E400 8.75E-01
Normal Operation, Both Et_\g.b 6.446.80 6,446.80 1,203.87 £,338.35 £.339.368] 1.83E+07 5.65£401
Normal Oparation, One Eng” 364.54 354.54' 48.95 358.46 1.91E+01] _ 1.91E+00
Tota! 3 715590]  1,284.79

* Mustang estimale

* Based on sach engine operating 95% of the time, exciuding start-up howrs and SCR catalyst bumn-in, with 5% downtime for maintenance or other reasens.
¢ Annual emissions [ibfyear] = Operating time [wfyear-engina] x Hourly emissions at tulf load [Rwhe-engina] x Number engines based on maximum emissions by opeartional case

TRRP Operation Emissions

(rom the biogas/natural gas case

44.94] 14.73] 14.73] 41.566.00
299.62| .
7.01 §.446.80]  ©.445.80 . 1.78E:07] 3.37E402)
911,34 354.54 38454 X 1O1E+06] 1.91E:01
17.484.02]  6,945.54]  7,155.90]
0.00 26.84 0.00 434 0.00 0.00 918.71 0.21 0.05 2,932.69
0.00 0.00 0.00 25.01 0.00 000 513142 143 0.35 0.00
0.00 0.00 0.00 507.14 0.00 0.00 395,782.88 91.09 22.77 2,575,708.76
0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 26.84 0.00 536.48 0.00 000 402,834.01 92.71 2318 2,578,701.46



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 (ib/hr) (iblyr) (Ib/hr) (Iblyr) (Ib/hr) (ibiyr} {ib/hr) (tbiyr)
Benzene 71432 1.14E-06 0.01 1.14E-06 0.01 2.28E-06 0.02 5.82FE-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-08 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 8.00£-04 7.01
g/s 1.01E-04




Table 8d

HRF CHP Engine Emissions with blogas/propane

Emission Factors {normal operation!

Heat
Fuel nput @ Pass-
fnput @ {Full Load Datly Combust. through
Full Load | (MMBtw/ Op. [=+] ROC NOx CH, N0 CO,
Type (scthy® (hriday) | (a/bhp-hr)® | (g/bhp-hn)® | (g/bhp-he)® (@/MMBw) MBt scf)’
]Jenbad\er/GE JMS420882 1,868 15,264 2] 24 0.2 0.114 .12 0.00314 0,118 1.27] [¢] 16.23
Fuel heating value = 807 Btwscf Based on Mustang estimate of 86.5% landlill gas at 545 Biw'scl and 13.5% propane at 2,488 Bu/scl
Fuel sulfur = 42 ppmv Based on Mustang estimate of 86.5% landfill gas at 22 ppmy and 13.5% propane at 168.1 ppmv
Fuel CO2 factor = 54,193 g/MMBtu  Based on Mustang estimate of 86.5% landfill gas at and 13.5% propane *
Fuel CH4 factor = 1.27 g/MMBlu  Based on Mustang estimate of 86.5% landlif gas at and 13.5% pmpane'
Fuel N20 factor = 0.17 g/MMBtu  Based on Mustang estimate of 86.5% landfill gas at and 13.5% propane’
Fual pass-through CO; fraction = 0.313 Based on Mustang estimale of 86.5% landfilt gas al 0.3623 and 13.5% propane at 0

# Fuel input at tull load fscfh] = Heat input at full load (MMBluiv] x 10° {Bi/MMBlu} / Fuel heating value {Blu/sci]
® Control system vendor specifications
© SOx emission factor Jg/sct = Fuel sulur [ppmv] x 10% x 64 {ibfib-mole 8Q,} / 385.5 [sciib-male} x 453.6 giib
“ Bekon estimate for fillerable PM is 0.09 g/bhp-hr based on firing biogas and natural gas. Assumed simifar for firing biogas and propane. Filterable PM10 and PM2.5 assumed equal {o filterable P,

Candensable PM emission factor for 4-stroke lean-burn natural gas fired engibes from AP-42, Section 3.2 (Natural fired

fo!

i59.91 x 107 /MMBtU = 8.91 x 16 b/MMBtu x 9.88 MMBUw/hr heal input / 1,573 hp engine rating x 453.6 g/ib = 0.0282 g/bhp-hr,
Total PM10 and PM2.5 emission lactor = 0.08 g/bhp-hr fiterable + 0.0282 g/bhp-tr condensable = 0.0118 g/bhp-hr.
® From Table C-1 of Title 40, Code of Federal Regulations, Subparn 98. Biogas assumed same as natural gas because heat content is primarily from methane. Does not include “pass-through® CO2 from fuel.
Propane based on Liquefied Petroleumn Gases {LPG] fuel type,
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98. Biogas assumed same as natural gas because heal content is primarily from methane. Propane based on Petroleum tuel type.
“*Pass-through” CO, emission factor {g/scl] = Fuel CO2 volume fraction funitiess] x 44 {ib/ib-mole CO,} / 385.5 [sciib-mole] x 453.6 g/ib

Normal Operation, One Engine Operating and One Engine Down

teternal C ion Engines, 7/2000), Table 3.2-2

Fuel heating value =
Fuel sutlur =
Fugl CO; fraction =

Type
{Jenbacher/GE JMS420882

Emission Faclors {normal operstion)

Combust.

* Control system vendor specifications

Number NOx
Engines {abhp-hr)®
1 .. 0.12
545 Blufse! Based on Mustang estimate for 100% famifii gas
22 ppmv Based on Mustang estimate for 100% landfill gas
0.362 Based on Mustang estimate for 100% landfill gas
* Fual input at full load [scih] = Heat input at full load [MMBtwiv} x 10° [BusMMBtu} / Biogas heating value [Btu/scl}
© SOx emission factor fg/scl] = Fuel sullur {ppmvy} x 10° x 64 fib/ib-mole SO,] / 385.5 [sciib-mole} x 453.6 g/ib
“ Bekon estimate for filterable PM is 0.09 g/bhp-hr. Filterable PM10 and PM2.5 assumed equal to filterable PM
Condensable PM emission factor for 4-stroke lean-burn natural gas fired engibes lrom AP-42, Section 3.2 {Natural Gas-fired ip! ing Internal C ion Engines, 7/2000), Table 3.2-2

i59.91 x 107 I/MMBI = 9,91 x 10° [b/MMBR x 3.88 MMBtwhr heat input / 1,573 hp engine rating x 453.6 g/b = 0.0262 g/bhp-hr.
Tolal PM10 and PM2.5 emission factor = 0.0 g/bhp-br filterable + 0.0282 g/bhp-tr condensable = 0.0118 g/bhp-hr.
* From Table 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. Does not inciude "pass-through™ CO2 fram fuel.
! From Table C-2 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. Does not include "pass-through” COZ2 from fuel.
¥ *Pass-through® CO, emission factor fg/scl] = Fuel CO2 volume fraction funitiess] x 44 {ib/ib-mole CO,J /7 385.5 {sciib-mole] x 453.6 g/ib
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Table 8d MRF CHP Englne Emissions with blogas/propane

Start-up
Emission Factors {starl-up
Heat
Fuel Input @ Pass-
Input @ Full Load ROC through
Full Load (MMBty/ co {a/bhp- NOx S0x co,
(scth)® hr) (gohp-he)® |l b labhp-ne®|  (g/sen® /sch)®
4,951 12.32) 0.2 0.114 0.12 0.01268 0.00]

Fuel heating value = 2,488 Buvscl Based on 100% propane
Fuet sulfur = 168.1 ppmv Based on 100% propane at 123 ppmw
Fuel CO, fraction = o Based on 100% propane

# Fuel input at ful toad [scih] = Heat input at full toad {MMBtwh x 10° (Blu/MMBIU] / Biogas heating value [Btwscl}

® Engine vendor specification for natural gas fuel, assumed same lor propane fuel except double for uncontrolied RGC.

© Same as during normal operation

# SOx emission factor [g/scl} = Fuel sulfur [ppmv] x 10°° x 64 [ibAb-mole SO,] / 385.5 [sclib-mole] x 453.6 9/

¢ From Table C-1 of Title 40, Code of Federal Regulations, Subpart 8. Propane based on Liquefied Petroleum Gases {(LPG} fuel typa.
! From Table C-2 of Title 40, Code of Federai Regulations, Subpart 88. Propane based on Petroleum fuel type.

® “Pass-through” CO, not expected with 100% propana/LPG fuel

Catalyst Burn-In
Heat Emission Faclors (SCR catalyst burn-in
Fuel Input @
Input @ Full Load ROC Combust.
Full Load {MmBLY o {g/bhp- NOx
(scth)” hr} (g/bhp-h)®] e | (gibhp-he)®
4,951 12.324 0.114 0.12
Fuel healing value = 2,488 Btwisel Based on 100% propana
Fuet sulfur = 168.1 ppmv Based an 100% propane at 123 ppmw
Fuel CO, fraction = 43 Based on 100% propane

* Fuel input at fufl load [scth] = Heat input at full load [MMBtwihy] x 10° [BIWMMBI] / Biogas heating value [Btwscf]

¥ Same as during normal operation

© Based on average of 50 percent of normal NOx control efficiency

# SOx emission factor Jg/scl] = Fue! sulfur ppmv] x 10 x 64 {ib/ib-mote S0,}/ 385.5 [sclib-mole] x 453.6 gib

* Fram Table C-1 of Title 40, Code of Federal Regulations, Subpart 98. Propane based on Liquefied Petroleum Gases {LPG) fuel type.
{ From Table C-2 of Title 40, Code of Federal Reguiations, Subpart 98. Propane based on Petroleum fuel type.

& *Pass-through CO; rot exp with 100% propane/L PG fuel
Hourly Emissions per Engine, Normal ration, Both Engines Operating (Ib/hr)'
Pass~
Combust. through
cO ROC NOx SOx PR10 P25 €O, CH, N0 Co,
0.87 OA_S_] 0.52, 011 0.81 0.51] 1.A7E+03] 3.45E-02] 4.55E-03] 546E.02§
“ Except for SOx, CO,, CH, and N,O, Hourly emissions {Ib/h] = Engine rating [hp] x Emission factor {g/bhp-hr] 7 453.6 [g/ib]
SOx and pass-though CO, hourly emissions [ib/ht] = Biogas input [scih] x Emission factor {g/scl} / 453.6 [gfib}
Combustian CO,, CH, and N,O hourly emisisons {ib/hr] = Heat input {MM ] x Emission factor {g/ ) £ 453.8 {g/ib)
Hourly Emissions per Engine, Normai ration, 5 and One Engine Down {tb/hn)"
Pass-
Combust. through
<O ROC NOx S0x PM10 PM2.5 €O, CH, N,O €O,
0.87 0.@2‘ 0,52} £.08} 0.51 0.51] 1.44E103 2.72E-02] 2.72E-03 9.35E402}

* Except for SOx, CO,, CH, and N;0, Hourly emissions fibihr] = Engine rating [hp] x Emission factor [g/bhp-he] / 453.6 {g/ib]
SOx and pass-though CO, hourly emissions [ib/hr} = Biogas input {scth] x Emission factor fg/sof} / 453.6 [g/ib]
Combustion CO,, CH, and N,O hourly emisisons {ib/hr] = Heal input [MMBtu/fr] x Emission factor [o/MMBLu] / 453.6 {g/ib]
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Table 8d MRF CHP Engine Emissions with biogas/propane
Hourly Emissions per Engine, Start-U b/hr)®
Pass-
Combust. through
co ROC NOx $0x P10 PR2.5 CO. CH, O,
0.87 0.49) 0.§_g] 0.19] 0.51 0.51] 1.47E+03 3.45E-021 2.73E+02]
# Start-up is 30 minutes with no CO, ROC or NOx controf by SCF system, are for hour period that includes 30-minute
start-up
Hourly Emissions per Engine, SCR Catalyst Butn-in {itvhr)®
Pass-
Combust. through
co ROC NOx S0x P10 PM2.5 <O, CH, NQ CO;
0.87 0.48] 0.52| 0.14] 0.5 0511 1.47E+03 3.45E-02] 455E-03] 0.00E+00
Daily Emissions, both Ei *
Pass-
Combust, through
co ROC NOx SOx P10 PM2.5 cO, CH, N0 €O,
41.61 23724 24.97 5.08] X 24.55] 7.06E+04f 1.68E:00] 2.18E-01 2.62E+04;
* Daily emissions [ib/day] = Number engines x Daily eperating time {fu/day] x Hourly emissions [ib/h}
Dally Emissions, One Engline Normal Operation (ib/day)”
Pass-
Combust, through
cO ROC NOx SOx P10 PHIR.S CO, CH, N0 €O,
20.80 11.86] 12.48 1.88 12.27 12.27]  3.46Es04} 6.52E-01 B6.52E-028] 22404

® Daily emissions [lb/day] = Number engines x Daily operating time fhr/day] x Hourly emissions fib/hr}

Daily Emissions, both Engines Normal Operation plus one Start-u

for One Engine {ib/day)®

* Mustang estimate

Pass-
Combust. through
co ROC NOX SOx P10 PM2.5 €O, CHs N0 €O,
41.61 23724 24.97 5.16§ 24,551 24.55{ 7.06E.04] 1.66E.00f 218E-01 2.59E+04
Annual Emissions, both Engines (tbiyear)”
Annual Pass-
Op. Combust. through
(hriyear-enging) CcO ROC NOxX S0x PM10 P25 CO, CH, N,O €O,
Start-Up® 18] 3121 17.78 18.72 6.88 18.41 18.41]  5.90E+04 1.24E+00 1.84E-01 9.83E403]
1SCR Catalyst Butr-in® 118.58 124.83 33.?6—{ 122,74 122.74] 3.53E+05] 8.28E.400 1.09E+00 0.00E 4001
Normat Operation, Both Eggf’ 13429.13] 7.664.61 8.067.48 1,637.99 7.923.19 7,923.18] 7.05E+01 8.46E+06
Normal Operation, One £ng.” 438 758.35 432.83 45561 8.18E+05]
Total 14,427.73] 8,223.81( 8,656.64]  1750.3a] 8,512.36

* Based on each engine operating 95% of the time, excluding start-up hours and SCR catalyst burm-in, with 5% dowrdime for maintenance or othes reasons.
© Annual emissions [iblyear) = Operating time [hr/year-engine] x Houry emissions at full load fia/hr-engine] x Number engines
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Table 8e MRF CHP Engine Emissions

Hourly Emissions per Engine, Normal Operation, Both Engines Operating (ib/hr)

Operating with landfiff gas
Operating with NG/propane

Maximum case for Normal Op. Ib/hr

Operating with fandfifi gas

Kax. case for Normal Op. 1 engine ib/hr

Operating with fandfill gas
Operating with NG/propane
Maximum case for engine startup Ib/hr

Operating with landfilf gas
Operating with NG/propane
Maximum case for SCR burn-in Ib/hr

Operating with landfill gas

Max. case for Normal Op. 2 eng. th/day

TRRP Operation Emissions

Pass-
Combust. through
cO ROC NOx S0x P10 P25 €O, CHy N.O €O,
0.87 0.49 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
0.87] 0.49 0.52] 0.08 0.51 0.51 1.44E+03]  2.72E-02] 2.72E-03]  9.35E402
Hourly Emisslons per Engine, Normal Operation, One Engine Operating and One Engine Down (lglhr)’
Pass-
Combust. through
CO ROC NOx S0x PIMI0 P25 CO, CH, N.O CO,
0.87 0.49 0.521 0.08 0.51 0.51 1.44E+03 2.72E-02 2.72E-03 9.35£+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 9.51 1.44E+03 2.72E-02 2.72€-03 §.35E402
Hourly Emissions per Engine, Start-Ug glb/hr)‘
Pass~
Combust. through
CcO ROC NOx S0x PRI10 PM2.5 CcO, CH, N,O [+s
6.93 1.1 1.56 0.05; 0.51 0.51 1,44E+03 F2E-02 2.72E-0 4.88E+02]
Q. 7] 0.4 0.52] 0.19 0.51 0.51 1.47E+03 ASE-02 4.55E-0 2.73E+0
6.93] 1.1 1.56] 0.19} 0.51 0.51 1.47E+03, .455-02i 4.55E-0 4.88E+0z
* Start-up is 30 minutes with no CO, ROC or NOx control by SCR/catalyst system. Emissions are for one-hour period that inciudes 30-minute
start-up
Hourly Emisslons per Engine, SCR Catalyst Burn-n (I_Ilhr)'
Pass-
Combust. through
cO ROC NOx SOx PMIO PM2.5 CO, CH, N0 €0,
6.93/ 1.1 1.56 0.0 0.5 0.5 115619.95 2.18i 0.22 468.04
0.87 0.4! 0.52] 0.1 0.5 0.5 1471.67 0.03! 0.00; 0.00
6.93] 1.1 1.56] 0.14 0.5 0.51 1.16E405] 2.18E+00 2.18E-01 4.69E402
Daily Emissions, both Engines Normal Operation glblday)‘
Pass-
Combust. through
co ROC NOx SOx PM10 PM2.5 CO, CH, N0 €0,
41.61 23.72 24.97] 3.96 24.55 24.55 6.91E+04 1.30E+00 1.30E-01 4.49E404
0.00 0.00 0.00 0.00 0.00; 0.00 0.00 0.00] 0.00/ 0.00
4161 23.72 24.9—71 3.95] 24.55! 24.@ 6.91E+04 1.SDE+00| 1.30E-0 4.49E+04
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Tabie 8e MRF CHP Engine Emissions

Daily Emissions, One Engine Normal Operation (Ib/dz_xy)"

Pass-
Combusti. through
co ROC NOx SOx PM10 PM25 cOo, CH, N,0 co,
Operating with landfil gas 20.80i 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 0.001 0.00 0.00 0.00 0.00
Max, case for Normal Op. 1 eng. lb/day 20.80 11.86] 12.48| 1.98] 12.57] 12.07]  BABE+D4] . G.82E-01]  BBIE-02 2.24E404]
Daily Emissions, both Engines Normal Operation plus one Start-up for One Engine (Ib/day)’
Pass-
Combust. through
CcO ROC NOx S0x PM10 PM2.5 cO, CH, N,O €O,
Operating with landfili gas! 47.68: 24.40 26.01 3.98 24.55] 24.55 6.91E+04 1.30E£+00 1.30E-01 444404
=°,=‘?2] 0.00 0.00 0.00 0.00 0.00] 0.00 - 0.00 0.00 =(‘)=9;§=
f4aximum case for Normal Op. + 1 SU 47.68] 24.40 26.01 3.93 24.55 24.;‘3 6.81E404 1.30E+00, 1.30E-01 4.44E4+04
. Annual Emissions, hoth Engines (ib/year)®
Pass-
Annual Op. Combust. through
(hriyear-engine) () ROC NOx SOx PRI10 PM2.5 €O, CH, N,O €O,
Start-Up® 18] 248.65 4244 56,17 6.88] 18.41 18.41 52,980.26 1.24 0.16 17,551.83
SCR Catalyst Bumn-in® 120] 1,664.34 282.94 374.48 33.16 122,74 122,74 2.77E407 5.23E402, 5.23E+01 1.136405
Normal Cperation, Both Eng.” 7.7461 13429.13 7,654.61 8,057.48 1,278.88‘ 7.923.18 7.923.19 2.28E4+07 4.21E+02 4.21E+01 1.45E407
Normal Operation, One Eng.” 438 759.35 432.83 455.81 72.31 448.02 448.02 1.26E408 2.38E+01 2,38E+00 8.19E+05
Total 8,322} 15,102.48 8,412.82 8,943.74] 1,391.23] 8,512.36 8,612,36 5.14E407 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 burm-in, with 5% downtime for mai e or other reason

© Annual emissions [ibfyear] = Operating time [hriyear-engine] x Hourly emissions at full load [ib/hr-engine] x Number engines based on maximum emissions by operational case
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Table Sa AD Flare Emissions

Emission Factors
Pass-
Biogas Combust. through
Heat Input [Flow Rate| paily Op. [e] ROC NOx SOx P10 PM2.5 CO, CH, K0 €O,

Type (MMBluhe)® | (scih)® | (hrday) | (oivmaBtu)® | (b/MMBtYY | (b/MMBI)® | (arsc)? | (b/MMBY)® | (Ib/AMMBY)® | (oMMBHY)” | (mMBly) | (gmmBu)’ | (gfsch)®
WJohn Zink ZTOF 1.23 2,125 1 0.2] 0.0027 0.08. 0.015086! 0.042 0.042 53,020 3.2 0.63 21.23
Biogas sulfur = 200 ppmv
Biogas CO; fraction = 0.41 Conservative estimate

2 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 twa CHP engines.
® Manufacturer's specifications
© From SBCAPCD Rule 359
@ SOx emission factor [g/scl} = Biogas sulfur [opmv] x 10° x 64 [ibAb-mole $0;] /7 385.5 sciib-mole] x 453.6 giib
® From Table C-1 of Title 40, Code of Federal Regutations, 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 bicgas.
! From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for natural gas. Biogas assumed same as natural gas because heat conlent
is primarily from methane. Does not include “pass-through™ CO2 from biogas.
9 "Pass-through® CO, emission factor [g/scf] = Biogas CO, volume fraction [unitiess] x 44 [ib/ib-mole CO,] / 385.5 [sci/ib-mole] x 453.6 g/ib

Digester Purging Hourly Emisslons”
Biogas Flow Pass~
Heat Input Rate Combust. through
{MmMBtwhr) (scth)® cO ROC NOx S0x PMIO PM2.5 CO, CHy N0 CO,
1.23 2,125 0.25! 0.0C 0.10 0.07 0.05 0.05] 144.33 Q.01 0.00 93.45

* Heat input assumed 1o 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.
b Except for SOx and pass-through CO,, Hourly emissions {lb/hr] = Heat input [MMBtu/hr] x Emission factor [lb/MMBtu}
SOx and pass-through CO; houtly emissions [ib/hr] = Biogas input [scth] x Emission factor {g/sci} / 453.6 {g/ib}

Digester Purging Dally Emissions®
Pass-
Daily Op. Combust. through
(hr/day) cO ROC NOx SOx PM10 PM2.5 CO, CH, LAY CO,
1 0.25 0.00 0.10 0.07 0.05 0.05 144.33 0.01 0.00 89.45
“ Daily emissions [ib/day] = Daily operating time {hr/day] x Hourly emissions [lb/hr]
Digester Purging Annual Emissions®
Annuat Pass-
Op. Combust. through
{hriyear) CO ROC NOx SOx PM10 PM2.5 CO, CH, N,O CO,
278 £8.65] 0.93! 27.48] 18.62 14.42: 14.42 40,122.73 2.42 0.48 27.647.75

® Annual emissions [lb/year] = Annual op. [hrfyear] x Hourly emissions [ib/hr]
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Table 8a

AD Flare Emissions

Hourly Flaring Emissions for One Engine Off-Line”
Pass~
Heat input Flow Rate Combust, through
(MMBtw/hr)® {scih)® Co ROC NOx SOx P10 PH2.5 CO, CH, H0 €O,
9.88] 17,002 1.98 0.03 0.78 0.56 0.41 0.41 1,154.61 0.07] 0.01 795.62
2 Heat input assumed to be heat input to two CHP engines. Flow rate assumed to be biogas flow rate to two CHP engines.
® Except for SOx and pass-through CO,, Hourly emissions {ib/hr] = Heat input [MMBtu/hr] x Emission factor b/MMBtu]
8SO0x and pass-through CO, hourly emissions {lb/hr] = Biogas input [scfh] x Emission factor fg/scf} / 453.6 [g/ib]
Daily Flaring Emisslons for One Engine Off-Line®
Pags-
Dally Op. Combust. through
(hr/day) CO ROC NOx S0x PM10 PM2.5 €O, CH, N0 CO,
24 47.41 0.84 18.97 13.55; 9.96] 9.96) 27.710.66 1.67 0.33! 19,084 85
* Daily emissions [ib/day] = Daily operating time {hr/day} x Hourly emissions {lo/hr}
Annual Flaring Ei ions for Engines Off-Line”
Annual Pass~
Op. Combust. through
({hr/year) cO ROC NOx SOx P10 PHM2.5 CO, CH, N,O Co,
876 1.730.63) 23.36] 692.25 484.52 363.43 363.431 1,011,439.26 61,04 12.02{ 696,962.07)

# Annual operating hours assumes each engine is off-line 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 9b

MRF Flare Emissions

753 SCFM
Emission Factors
Landfill Pass-
Gas Flow Combust. through
Heat Input Rate | paily Op. co ROC NOx SOx PM10 PM2.5 CcO, CH, N0 co,
Type (MMBtu/hr)® | (scth)® | (hr/day) | (Ib/MMBtu)® | (Ib/MMBtu)® | (Ib/MMBtu)®| (g/scf)® | (Ib/MMBtu)® | (Ib/MMBtu)® | (g/MMBtu)°® | (@/MMBtu)' | (g/MMBtu)' | (g/scf)®
John Zink ZTOF 24.64) 45,204 1 0.2 0.0027 0.08 0.00166; 0.042 0.042] 53,020 3.2 0.63 18.76
Landfill gas sulfur = 22 ppmv
Landfill gas CO, fraction = 0.3623 Conservative estimate
 Heat input assumed to be 1/16 of heat input to two CHP engines when purging one digester.
® Manufacturer's specifications
© From SBCAPCD Rule 359
¢ SOx emission factor [g/scf] = Biogas sulfur [ppmv] x 10 x 64 [Ib/lb-mole SO,] / 385.5 [scf/lb-mole] x 453.6 g/lb
° From Table 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. Does not include "pass-through™ CO2 from biogas.
! From Table C-2 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. Does not include "pass-through™ CO2 from biogas.
9 "Pass-through" CO, emission factor [g/scf] = Biogas CO, volume fraction [unitless] x 44 [Ib/lb-mole CO,] / 385.5 [scf/lb-mole] x 453.6 g/lb
Hourly Flaring Emissions for One Engine Olf-LlnﬂMhr)"
Pass-

Heat Input Flow Rate Combust. through

| (MMBtwhr)® (scth)® co ROC NOx SOx PM10 PM2.5 cOo, CH, N,O co,
12.32 22,602 2.46 0.03 0.99 0.08 0.52] 0.52 1,439.82 0.09 0.02 934.63

2 Heat input assumed to be heat input to two CHP engines. Flow rate assumed to be biogas flow rate to two CHP engines.
® Except for SOx and pass-through CO,, Hourly emissions [Ib/hr] = Heat input [MMBtu/hr] x Emission factor [Ib/MMBtu]

SOx and pass-through CO, hourly emissions [Ib/hr] = Biogas input [scfh] x Emission factor [g/scf] / 453.6 [g/lb]

Daily Flaring Emissions for One Engine Off-Line (lblday)‘
Pass-
Daily Op. Combust. through
(hr/day) co ROC NOx SOx PM10 PM2.5 co, CH, N,O co,
24 59.13 0.80 23.65! 1.98 12.42 12.42 34,555.57 2.09 0.41 22,431.15
® Daily emissions [Ib/day] = Daily operating time [hr/day] x Hourly emissions [Ib/hr]
Annual Flaring Emissions for Engines Off-Line (Ib/year)®
Annual Pass-
Op. Combust. through
(hriyear) co ROC NOx SOx PM10 PM2.5 co, CH, N,O co,
876 2,158.11 29.13) 863.25 72.31 453.20 453.20] 1,261,278.47 76.12 14.99] 818,737.03

2 Annual operating hours assumes each engine is off-line 5% of the time during a year (438 hrs/engine)

® Annual emissions [Ib/year] = Annual op. [hr/year] x Hourly emissions [Ib/hr]
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Table 10 Emergency G Testing Emi

Fuel Emission Factors (g_/bhp-hr)‘ Emission Factors (g/gal)
Use
Equipment Horsep Hours/Day| (gal/hr) co HOC NOx PM10° PM2.5° co;° cH’ N,0°
Caterpillar_D 150-8 150 ekW 239 0.5 113 2.6] 0.14 0.5 0.02 0.02] 10,210 041 0.083

* Emission factors are Tier 4 emission standards.

® PMI10 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 fuet off,
9 From Table C-2 of Title 40, Code of Federal Regulations, Subpart 98 for No. 2 distillate fuel oif,

Emlission Rates (ib/hr)

Equipment Load Factor | CO° | ROC: | NOx* | SOX | PM1G° | PM25 | COF | CHS | NO°
Caterpiliar_D 150-8 150 ekW 1 1.373] 0.074] 0.264] 0.002] 0.0114 0.011] 254.35] 0.01] 0.00
Diesel Fuel Density = 6.943
Diesel Fuel Sulfur = 15 ppmw

® Emigsion Rate {ib/hr} = Emission Factor {g/ohp-hr] x Engine Horsepower [hp] x Load Factor [unitless] / 453.6 {g/tb]
® Emission Rate [io/hr] = Fue! Use [gal/hr] x Fuel Density {Ib/gal] x Fuel Sulfur {ppmw] x 107 x 2 fib SO/lb 8]
° Emission Rate [lb/hr] = Emission Factor [g/gal] x Fuel Use [gal/hr} / 453.6 {g/ib}

Daily Emissions {ib/day)’

quipment CO | ROC | NOx | SOx PM10 P25 | co, | CH, | NoO
Caterpiliar_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/iday] = Hourly Emissions {lo/hr-unit] x Operating Time [hr/day]

Annual Annual Emissions (Ib/year)”
Op.

Equipment (hriyeat) co ROC NOx SOx PM10 PM2.5 CO, CH, N,0

Caterpillar_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 [ib/day} = Hourly Emissions [ib/hr-unit] x Operating Time [hr/year]

8T (g/s) 1.7295E-01 9.3127E-03 3.3258E-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 Materials Recovery Facllity and Anaeroble Digester Facllity Equipment Diesel Fuel Storage Tank Emissions

TANKS 4.0 Report Page 1 of 5

TANKS 4.0.9d
Emissions Report - Detall Format
Tank Indentification and Physical Characteristics

MRFAD Tark
Sarsia Batbsrn
Canforna
Musiang

Horizontat Tank
Diesel Storage fank for MRF & AD equipment,

Yank Dimensions
Srusil Leaglh () 2700
Dismeter () 800
Volume {gellons): 1006000
Tumovers: 24.00
5wt Throughput{gatyr . 240000 00
fs Tank Heated {yiny N
5 Tearsk Uncdergrowsd {yin). 4

Paint Characlurintics
Enoll Colonrsnads: Wiite/VIito
Ehall Condition Good

Breather Vent Sattings
Vacuum Satings (psigh -0.03
Pressure Sattings (s} 003

gical Data used in Emissions U Santa Barbara, Ualilomia [Avg Atmnsphers Pressuin = 14.65 puinj
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Table 11a

THAP Opuration Emissions
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TANKS 4.0 Report
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Table 11a

TRAR Operation Emmisgians.

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

TANKS 4.0 Report Page 4 of 5

TANKS 4.0.8d
Emissions Report - Datail Fonmat
Individual Tank Emission Totals

Emissions Report for: Annual

MRFAD Tank - Horizontal Tank

Santa Barbara, California
| Lossosli) ]
HComporante Working Loss Bropthing Luse) Totai Emingiona
Diesel 507 14! }'.U‘ié
Benzene 01 0.00}{ 0.1l
e foionE 12 ags| 018
[ Edylonzone .02 o.0%] 5.02}
Xywne {m} 628 017} .47
1.2 4-Trimoth arve (Y3 soy| o,:zg)§
Unitartfiea Comporants 4397 168]] 6.08)
[ Rexsoe (1) 0.00] 6.001] 5.00]




Table 11b Emergency Generator Diesel Fuel Storage Tank Emissions
TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Idenufication
gw 12203Cat0n. Emergency Ganerator Tark
.
State: Caoma
npany
Type of Tark. Horzontal Tark
e Diesel tank in Shid 1or emargency genantor
1300
300
40200
¥ 100520
N
Is Tank Undemround (y/n) N
Paint Charactenstics
Shel ColriShade Graytledum
Shel Conamon Gocd
Breather Vent Settings.
Vacuum Semngs (psi) 003
Pressure Senngs (ps9) 003

Metersiogical Data used in Emssons Calcubitons: Santa Bahara, Calformia (Avg Atmosphenc Presture = 14 €5 psia)

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Tank - Hori: 1 Tank
Lz
oty Lgue S B Vazer Lawe Vager
ke a5 F) Teme Vagor Pressce 1293 st Vs Mass. Mo
WMrmreComponert W A M0 Ma o) Ag M Ma Wegn oz fax wegt
u G unw 0n ew 003 008 G0N 1NN e
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Table 11b Emergency Generator Diesel Fuel Storage Tank Emissions
TANKS 4 0 Renort Page | of 6

Emergency Generator Tank - Horizontal Tank

Annual Emssion c.\'..mm

Soncing Losses 03847
Vager Space Vi nLrN icu i) 88207
Vagor Densty (bicu &1 00032
Vator Spaos Expansicn Facter 00813
Vertec Vapor Sxturaten Factor oeew:

Tank Vapor Spae Volume
Vazor Spaoe Volume (cu tt) 55.82e7
Tark Dometer =% 0003
Effectve Dameter (&) 70485
Vager Spacs Ouage (%) 14000
Tank Shadl Lengn (%) 130000

Vapor Density
Vager Densay db'cu &) 0002
Vsper Molecular Weght (I 1-meie). 1300003
Vagor Prassure xumylv«:qoLou-e

Surface Temperanre (psi. 00082
Daly Avg Lgud “u‘n‘reﬂo |».og R) 5201452
Daty Ambient T [ g2
Igeal Gas Constant R

(P33 cuht/ @-mol-deg R)) 10 73!
Laud Buk Temperaure (029 R £21.562%
Tank Pant Solar (Shel) 06300
Daiy Total Solar Insuiazon

Factor (Bu/'sq day) 1,603.0002

\.-‘oof Space Expans.on Facter

accr Space Ex Faceoe 00815
Dx'y Vaper Temperature Ranpe w.eg ") 452902
Daly Vaper Pressure Range (259 00082
Eredmer Vet Fress Senng Ranpeinsa) 00800
Vaocr Pressure ot Da!y&veopt quie

Surface Temperature o00ze

Vm Fressure 2t Caly Mnm:n Lique
‘#TpeTatre (P 0003

\'m Fressure :rc.alym.n—mm Laud
Tempenatrs (psial 20123

ly wvg Lgud ’u‘n‘\'rv (ceg R) £20 1458
Daly M Laud Soace Tm e R) £17832%
Daly Max Liquad Surface Temo (Ceg =) 240453
oa»y.x—mmrm Range (deg Ry 20325

\'med Vager S3uraton Fx:c\'
‘erzec Vapor Sxuraten o
vacer Pressurs ronyﬂm Lgue

‘emperanre (psa) 00032
Vaoer Spa0e Ouiage (%) 12000
Woring Lossas (t) 0027
Vacer Molecular Weght (Ibit-mele) 130.0000
Vm Fressure ot Daly Average Loud
u?ace Temperare (psia) 00039
Armual Het Throughput (93 7 1 1,005,000
Annual T 25
Tumovar Facter 1.0000
Tank Dameter (%) 30000
\Working Less Frocuct Facter 1.0003 .
Towal Losses (D) 03823
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Table 11b Emergency Generator Diesel Fuel Storage Tank Emissions
TANKS 4 0 Renort Pace | of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Emergency Generator Tank - Horizontal Tank

Losses(ibs)
Components Working Loss|[ Breathing Loss|[ Total Emissions
Distillate fuel oilno. 2 0.03)( 0.35]] 038
TANKS 4.0.9d

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Emergency Generator Tank - Horizontal Tank

Losses(ibs) 1l

Components Working Loss|[ Breathing Loss]| Total Emissions]
Hexane (-n) 0.00][ 0.00] 0.09]
Benzene 0.00][ 0.00]f 0.09]
Toluene 0.00] 0.01] 001]
Ethylbenzens 0.00][ 0.00]] 0.07]
[Distilate fuel oil no_2 0.03 0.35] 039
Xylene (-m) 0.0 0.02) 0.02]|
1.2,-Trmethybenzene 0.00[ 0.02] 002
Unidentified Components 0.02][ 0.31] 033
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Table 12

Fuel
Use Emi Emission Factors (g/bhp-hr)® Emission Factor [g/gal
Equipment Hor Number | Hours/Day| (gaVhr) | Stds. co ROC® | NOX | PMI0° | PM25° | ©0,° | CHS | NO°
|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 6 3.1|Tier 4 2.7 0.14 0.3 0.015 0.015 10,210 0.58 0.26
CAT 938 K Loader 169! 1 <] 2.7\Tier 4 3.7 0.14 0. 0.015 0.015 10,210 0.58 0.2_611
CAT 2P-6000 Forklift 61 3 6 1.5Tier 4 3.7 0.18 3.3 0.02 0.02] 10,210 0.58 0.26
Tennant 800 Sweeper 65 1 24] 4|Tier 4 3.7 0.18 3.3 0.02 0.02 10,210 0.58 0.28]
Anaerobic Digestion Facility Buildin:
CAT 938 M Loader 169] 2] 8] 3.5[Tier 4 ] 3.7] 0.14] 0.3] 0.015] 0.015]  10,210] 0.58] 0.26]
Quiside MRF Facility Building
Tennant M30 Scrubber-Sweeper I 41] 1] 6f 4lTier 4 I 3.7} 0.18] 3.33[ 0.02] 0.02] 10,210] 0.58] 0.28]
Outside AD Facility Building .
Tennant M30 Scrubber-Sweeper ] 41] 1] 6] AlTier 4 ] 3.7] 0.18] 3.33] 0.02] 0.02] 10,210 0.58] 0.26!
Composting Area
CAT 938 K Loader 1 169] 1] 8] 2.7]Tier 4 i 3.71 0.14] 0.3] 0.015] 0.015] 10,210} 0.58] 0.26
IBackhus AS5 Windrow Tumer | 235] i 8| 12| Tier 4 | 2.6] 0.14] 0.3] 0.015] 0.015] 10,210} 0.58] 0.26]
 Emisslon factors assumed the same as emission standards,
® Where standard is for NMHC+NOx (Volvo L20F, Toyota forklifts and Tennant sweeper), emissions assumed to be 5 percent ROC
and 95 percent NOx, from Table D-25 of 2011 Carl Moyer Program Guidelines - hiip://www.arb.ca.gov/imsprog/moyer/guidelines/current.htm
© 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.
CH4 and N,O from Tab!e 13.7 of 2013 Climate Action Registry Default Emlssvon Factors, downloaded from
: .theclimater:
1 Emission Rates Each Unit (Ib/ht)
LoadFactor® | €O° | ROC® | NOX’ | SOx° ! PAO>C l PM25°°] €O | CHS | NO°
Caterpillar M322D Material Handler 0.361 0.511 0.018 0.041 0.00056 E-06] 2.07E-06] 60.77 .455-0§j 1.55E-0
CAT 968 M Loader 0.361 0.670] 0.035 0.074 0.00065 6] 3.72E-06] 69.78! 3.96E-031 1.78E-03]
CAT 938 K Loader 0.361 0.489 0.019 0.040 0.00056 61 2.02E-06] 60.77] 3.45E-03] 1.55E-0!
CAT 2P-8000 Forklift 0.201 0,100 0.005 0.090 0.00031 5.41E-07] 5.41E-07] 33.76] 1.92E-03] 8.60E-04
Tennant 800 Swee 0.4556 0.242 0.011 0.217 0.00083! 1.31E-068] 1.31E.06] 90.04] 5.11E-03] 2.28E-03
Anaerobic Digestion Facility Buildin
CAT 938 M Loader _’1 0.3618]  0.499] 0.019]  0.040] 0.00073] _ 2.02E-06] 2.02E-06]  78.78] 4.48E-03] 2.01E-03
Outside MRF Facility Bullding
Tennant M30 Scrubber-Sweeper | 0.4556] 0.152] 0.007] _ 0.137] 0.00083]  B.24E-04] B.24E-04] 90.04] 5.11E-03] 2.25E-03
Outside AD Facility Bullding
Tennant M30 Scrubber-Sweeper i 0.4556] 0.152] 0.007]  0.137] 0.00083]  8.24E-04] 8.24E-04] 90.04] 5.11E-03] 2.29E-03
Composting Area
CAT 938 K Loader | 0.3618] _ 0.499] 0.019] __ 0.040] 0.00056]  2.02E-06] 2.02E-068]  80.77] 3.45E-03] 1.55E.03
Backhus Ab5 Windrow Tumer | 0.3953] 0.582] 0.029]  0.081| 0.00250} 0.00307] _0.00307]  270.11] 1.53E-02| 6.88E-03
Dieset Fuel Density = 6.943 lb/gal
Diesel Fuel Sulfur = 15 ppmw

? Emission Rate [lo/hr] =

¢ From OFFROAD 2011 model

TRRP Operation Emissions
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Emission Factor {g/bhp-hr} x Engine Horsepower fhp] x Load Factor [unitless] / 453.6 [g/lb]
® Emission Rate [fo/hr] = Fuel Use {galihr} x Fuel Density [ib/gal] x Fuel Sulfur {ppmw] x 10° x 2 [ib SO,/ib S}



Table 12 Equj; Exhaust E

¢ PM10 and PM2.5 emissions from buildings controlied by dust collectors with 99.9 percent control efficiency
¢ Emission rate {lo/hr] = Fuel use [gai/hr] x Emission factor {g/gat] / 453.6 {ib/gal]

I Daity Emissions (Ib/day)”

Equipment i co T RoC | wnox | Sox | Pmio | PW25 | €O, | CH, | NO
|Materials Recovery Facility Building
Caterpillar M322D Material Handler 8.17 0.31 0.66 0.01 3.31E-05 §72.38 0.06 0.02
CAT 966 M Loader 21.43 1.11 2.38 0.02 1.19E-04 2,232.87 0.13 0.06
CAT 938 K Loader 7.98 0.30 0.65 0.0 3.24E-05 972.38 0.06 0.02
CAT 2P-6000 Forklift 4.80 0.23 4.31 0.0 2.59E-05 1,620.63 0.09 0.04
| Tennant 800 Sweeper 5.80 0.27 5.21 0.02 13E-05 2,160.85 0.12 0.0¢
Total 48.18 2.22 13.21 0.07 L42E-04 X 7,959.12 0.45 0.21
Anaerobic Digestion Facility Buildin:
CAT 938 M Loader l 7.08! 0.30] 0.65] 0.01] 3.24E-05]  3.24E-05] 1,260.49] 0.07] 0.03
Total 1 7.98] 0.30] 0.65] 0.01] 0.00] 0.00] 1,260.49] 0.07} 0.03
Outside MRF Facility Building
Tennant M30 Scrubber-Sweeper ] 0.91] 0.04] 0.82]5.00E-03]  4.04E-03]  4.94E-03]  540.21] 0.03] 0.01
Total | 0.81] 0.04] 0.82]  0.00] 0.00} 0.00] s40.21] 0.03[ 0.01
Qutside AD Facllity Bullding
| Tennant M30 Scrubber-Sweeper 1 0.91} 0.04] 0.82[5.00E03]  4.94E-03] 4.94E.03]  540.21] 0.03] 0.01
 Total i 0.91] 0.04 0.82] 0.60] 0.00] 0.00] 540.21] 0.03] 0.01
Composting Area
CAT 938 K Loader 3.99] 0.15] 0.32]4.50E-0 1.62E-05]  1.62E-05]  486.19 0.03] 0.01
Backhus A55 Windrow Turner 4.26 0.23] 0.49 0.0 0.02 0.02] 2.160.85 0.12 0.06
Total 8.25| 0.38] 0.82] 0.0 0.02 0.02] 2,647.04 0.15 0.07

¥ Daily Emissions [lb/day] = Hourly Emissions fib/hr-unit] x Number Units x Operating Time [hr/day]

] Annual Emissions (Ib/year)®
DaysiYear | €O_| ROC | NOx | SOx [ PMi0 | PM25 | €O, | CH, | NO

Equipment
Materials R y Facllity 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 966 M Loader 311| 666546]  34562] 740.61 643 0.04 0.04] 6.94E405 39.45 17.68
CAT 938 K Loader 311 2481.79 93.91] 201.23] 2.80 0.01 0.01] 3.02E+05 17.18 7.70
CAT 2P-6000 Forklift 311] 149299 70.61] 1,341.67 4. 0.01 0.01] 5.04E+05 28.63 12,83
 Tennant 800 Sweeper 311] 1,803.01 85.28] 1,620.27 6.2 0.01 0.01] 6.72E+05 38.18 1711
Total 14,983.77 691.54[ 4,109.76 22.91 0.08 0.08] 2.48E+06] 14061 63.03
Anaerobic Digestion Facliity Buildini
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 1,659.84] 62.80] 134.58] 2.43] 0.01] 0.01] 2.62E+05]  14.89] 6.68
Outside MRF Facility Building
 Tennant M30 Scrubber-Sweeper | 311]  284.32| 13.45]  255.50{ 1.55] 1.54] 1.54] 1.68E+05] 9.54] 4.28
Total i [ _284.32] 13.45] 255.501 1.55 1.54] 1.54] 1.68E+05] 9.54] 4.28
Outside AD Facliity Building
Tennant M30 Scrubber-Sweeper | 311]  284.32] 13.45] 255.50] 1.55] 1.54} 1.54] 1.68E+05] 9.54] 4.28
[Total 1 {28432 13.45] 255.50] 1.55] 1.54] 1.54] 1.68E+05] 9.54] 4,28
Composting Area
CAT 938 K Loader | 311] 1,240.89] 46.95]  100.61] 1.40[ 0.01} 0.01] 1.51E+05] 8.59] 3.85
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Backhus A55 Windrow Turner ] 52| 22151 11.93] 2556} 1.04 1.28] 1.28] 1.12E+05] 6.38] 2.86]
Total | | 22151] 11.93]  25.56] 1.04] 1.28] 1.28] 1.12E+05] 6.38] 2.86]
® Annual Emissions {ibfyear] = Dailly Emissions [ib/day] x Operating Days [days/year]
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Table 13 On-Site Motor Vehicle Exhaust Emissions without CSSR

Round-
Mileage | Trip Dist. | Round- | Miles/ | FuelUse
Vehicle Use Fuel Segment {mpg)’ {mi) Trips/Dayi Day gga!idax)"
Freightliner Tractor Compost Export” CNG MRF-Compost 6 0.90 4] 3.61 0.60!
Freightiiner Tractor Compost Export” MRAF-Entrance & 223 4 8.92 1.42
Freightiiner Tractor Recycieables to POLAY MRF-Entrance 3 2.23 13] 2899 4.83
Ford F350 XL Utility truck and trailer i MRF-Compost 14 0.90] 8 541 0.38
Ford F350 XL Utility truck and trailer i MRF-Entrance 14 2.23] & 13.38] 0.96]

* Round trips/day = 25,760 tonsdyr / 311 op. days?yr / 22 tons/trip = 3.8 trips/day ded up 1o 4 trips/day
® Round trips/day = 96,000 tonshr / 311 op. days!yr {22 tonsfirip = 13.2 one-way tips/day rounded to 13
Maleage for Freightiiner Tractor is diese}
9 Fuet use {galiday] = Daily mileage (mt!eslday] 1 Mileage [mpg}

Emission Factors l}

Vehicle Use co® | Roc® NOX® SOx° PMI0° | PM25° | €O, | CHS | NO™
Fraightiiner Tractor Compost Expott 1.23E400) 3.70E-01] 4.60E-01 6.80E-03] 2.90E-02] 2.90E-02] 1.13E+03] 1.97E+00
Freightliner Tractor Recycleables to POLA 1.23E400 3.70E-01] 4.60E-01 6.80E-03

Utitity truck and trailer 1.71E-01f 2.63E-02] 4.69E-01 6.75E-03
Diese] Fuel HV = 128,450 Btu/gal
Natural Gas HV = 1,020 Bu/scf
Natural Gas § = 0.5 grains/100 sct
Diesel Fuei Density = 6.943 lb/gal (rom Table 13.1 of 2013 Chmale Action Registry Default Emlssmn Factors downloaded {mm
Diesel Fuel Sulfur = 15 ppmw i
Natural Gas GO, EF = 0.054 Kg/sct

* Freighttiner tractor is 2010 and later modet year standard in g/bhp-hr converted to g,'m: using cor\verason tactor from
Table D-28 of 2011 Carl Moyer Program Guidelines - hitp/iwww.arb.ca. urrent.him
Fard F350 XL is from EMFAC2011 emission rates for 2017 model year light heavyduty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitp/fwww.arb.ca.goviemfac/
b Freightliner tractor is 2010 and later model year standard from Table D-1a of 2017 Carl Moyer Program Guidelines -
http .arb.ca.gov/imsprog .htrn
Ford F350 XL is from EMFAC2011 em(ssxcm rates for 2017 model year light heavy-duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpJ//wwnv.arb.ca.gov/emtac/

M iner tractor calculated from {1/diesel-equi mpg) x diese! fue! heating value (Blu/gal) /
natural gas heating value (Bfuwscl) x natural gas sulfur content {grains/100 scf) / 160/ 7,000 {grains/ib) x 453.6 (g/ib) x
2(g S04 §)
Ford F350 XL calculated from (1/diesel mpyg) x diesel fuel density (ib/gal) x diesel fuel sulfur (ppmw) x 107 x 453.6 (@b} x
2(g80438)
? Freightiiner tractor d from {1/diessl-equi mpg) x diesel fuel heating value {Btu/gal) /

natural gas heating value {Btw/scl) x natural gas CO, EF {kg/scf) x 1,000 {g/kg)
COz emission Yac!or !rom Table 13 1 o( 2013 Chmate Action Regcsrry Defau[t Emission Factors downiloaded from
hes 2013 it

dsle gis .
Ford F350 XLis irom EMFACZOH emission raies for 201 7 model year fight heavy—duty truck 2 in Santa Barbara County
at 45 mph in calendar year 2017 hitpi/fwww.arb.ca.goviemfac/
® Frexghthner Trac(or from Table 1386 o{ 2013 Climate Action Regxstry Deiau!t Emission Fac!ors down!oaded from
120 D

1820
Ford F350 XL is from EMFACZOH emission ta(es (or 201 7 model year light heavyduty vuck 2in Santa Barbara County
at 45 mph in calendar year 2017 hitp:/iwww.arb.ca.goviemiac/
! Emission factor for Ford F350 XL calculated as 0.3316 [g/gal] / mileage {mpg}; see!
hitp/Awvww.arb.ca 11-faq. 11_web_db_gstr07
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Table 13

On-Site Motor Vehicie Exhaust Emlssions without CSSR

Dally Emlssions (ib/day)®
Vehicle Use Segment Co I ROC NOx SOx ! PMI0 P25 CO, CH, N0
Freightiiner Tractor Compost Export MRF-Compost 9,76E-03] 2.94E-03 3.66E-03] 54 1E-(_)_5_{_‘ .31E-04] 2.31E-04] 9.02E+00{ 1.56E-02] 1.38E-03
Freightiiner Traclor Compost Export MRF-Entrance 2,415-02{ 7.28E-03 L0SE-03] 1.34E-D4] 5.70E-04{ 5.70E-04] 2.23E+01] 3.87E-02] 344E-03)
Freighttiner Tractor Recycleables fo POLA 7.84E-02] 2.36E-02 2 A94E~02l 4. ASE-(Ml BSE-03] 1.85E-03] 7.24E+01} 1.26E-01] 1.12E-02
Ford F350 XL tility truck and traller 2.04E-03] 3.14E-04 .B0E-03] B.OSE-05] 585E-05] 585E-05] 588E400] 1.19E-05] 2.83E-04
Ford F350 XL Utifity fruck and trailer D4E-03] 7.76E-04 1.38E-02] 1.99E-04] 1.456-04] 145E-04] 1.45E+01] 2.95E-05] 6.99E-04
Total J9E-01] 3.508-02 6.1 5E~Dg| 9.02E-04] 2.85E-03] 2.86E.03] 1.24E+02] 1.80E-01] 1.70E-02
“ Daily {ib/day] = Miles/day x Emi tactor {gimi}/ 453.6 {g/ib}
Annual Emissions (ibfyear) ]
Vehicle Use Segment Days/Year co ROC | NOx SOx P10 PM25 | CO, | CH, | N0 |
fractar___ |Compost Export 303 0.92| 114 02 0.07 0.07] 2,803.69] 486 0.4@{
Tractor Compost Export 7.50] 2.%_{3 2.81 .04/ 0.18 0,18} 6931 §_2) 12.02, 1.07,
Tractor Recycleables to POLA 24.3_@! 7.35 8.14] .14 O.ﬂ 0.58] 22,527 45 39.08 3.48
L Utitity truck and trailer 311 0.63 0.10] 174 .03 0.02] 0.02} 1,829.51 0.00 0.08.
Ford F350 XL Utifity truck and trailer MRF-Entrance 311 157} 0.24] 4.30] 0,0’5* 0.04] 0.04] 4,523.06 0.011 0.22]
[Total 37.12| 16.87] __19.14 0.28] 0.89] 0.89{ 38,615.23] 5598 5.29
* Annual emissions [ib/ysar] = Daily emissions [lb/day] x Operating days/year
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Table 14 On-Site Motor Vehicle Exhaust Emissions with CSSR

Round-
Hileage | Trip Dist. Round-
Vehicle Use Fusl ment {mpgy* {mi) Trips/Day
Freighttiner Tractor Compost Expont® CNG MRE-Compost L5 0,50
Frelghtiiner Tractor Compost Export™ CNG MRF-Entrance B 2.551
Freightiiner Tracior Recyclieables to POLA" MAF-Entrancs 8§ 273
TractorTrailer CSSR Import” 3 2.§
Ford F350 XL Utility truck and traiter 14 0.80;
Ford F350 XL Utitity truck and traller 14] 2.23]

* Round trips/day = 25,760 tons/yr / 311 op. daysfyr / 22 torsftrip = 3.8 trips/day rounded up to 4 tripsiday
® Round trips/day = 126,000 torsfyr /311 op. days/yr f 22 tons/trip = 18.4 round trips/day rounded fo 18
 Tripsiday are from Project Traffic Study.

4 Miteage for § Tractor Is diese’

° Fust use [gal/day] = Daily mileage [miles/day] / Mileage {mpg}

Emission Factors {g/mi)
Vehicle Use co* ROC® HOX® SOx° PMi0° s | cof 1 e | moM
o1t 1.23E+00] L 70E-011 4.80E-01 6.80E-03| A s & - . 1.75E-D1
1.23E+00; L.70E-01] 4.60E-01 6.80E-03) - 1.75E-01
1.23E+00] (GAE-01] 1O1E0D - E8E-02
1.71E:01  63E-02 -SOE-03

Diesel Fuel HV =

128,450 Biufgal

Natural Gas HV = 1,020 Blufsct

Natural Gas § = 0.5 grains/100 scf

Diesel Fuet Density = £.943 yigal

Diesel Fuel Sulfur = 15 ppmw trom Yable 13.3 o( 2013 Climate Action Registry Detault Emission Factors, downloaded from

Nature) Gas CO, EF = 0.054 Kglset 2012/01/2013-Climate-Rogistry-Detault E: Dt

* Freightliner tractor is 2010 and later modal year slandavd in g/bhp-hr converted to gimi usmg oonvevmon factor from
Table D-28 of 2011 Carl Maoyer Program Gui - hitp arb.cz. s
Tractorfrailer is rom EMFAG2011 emission rates for T7 trucks In Santa Barbara County
at 15 mph in calendar year 2017 hitp/iwere.arb.ca.gaviemfac!
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 catendar year 2017 hitp/iwww.arb.ca goviemiac/
® Fraightliner tractor is 2010 and later mode! year standard from Table D-1a of 2011 Card Moyer Program Guidetines -
P arb.ca progH i frtm
Tractorftrailer is from EMFAC2017 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 hiiptiwww.arb.ca.goviemiat/
Ford F350 XL is from EMFAC2011 amission rates for 2017 modet year fight heavy-duly truck 2 in Santa Barbara County
at 45 mph in catendar year 2017 hitp/www.arb.ca.goviemtac!
© Fraightiiner tractor trom {1/diesel mpg) x dieset luel heating value (Btu/gal) /
natwral gas heating vatue (Blusscl) x naturat gas sutlur conten! (graing/100 scf) / 1007 7,000 {grainsAb) x 453.6 {g/ib) x 2 {g SO24 S}
Ford F350 XL and Tractorftrailer calculated from (1/diesel mpg) x diesel fuel densily (1b/gal) x diesel fuel sulfur {ppmw) x 10° x 453.6 {gib} x 2(g 502/g 5}
“ Freightliner tractor from (1/dieset mpg) x diesel fued heating value (Blu/gal) /
natural gas heating value (Btw/scl) x natural gas CO, EF {kg/sel) x 1,000 (gikg)
COZ em:sskm 1aclor from Table 13.1 of 2013 Climate Action Registry Defauél Ermssxon Facmvs downtoaded from
20130172013 Climate-R f Eactors.pit

Tractotftraiter is from EMFACZ2011 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 hitpiwwsv.arb.ca.goviemiac/
Ford F350 XL Is from EMFAC2011 emission rates for 2017 modet year light heavy-duty truck 2 in Santa Batbara Gounty
at 45 mph in calendar year 2017 hitpfwww.arb.ca.goviemfac/
 Fraightiiner Tractor from Table 13.6 of 2013 Climate Action Registry Default Emission Factors, downloaded from
Ny ; i G jstry. Dafauit e Fartors. pd

1013,

Tractorfiraiter is from EMFAC2013 eavssion rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 httpwwav.arb.ca.goviemtac/
Ford F350 XL Is trom EMFAG2011 emission rates for 2017 modal year light heavy-duty truck 2 in Santa Barbara County
at 45 mph In calendar year 2017 http/iwww.arb.ca goviemiac)
! Emission factor for Ford F350 XU calcutated as 0.3316 [g/gal] / mileags [mpg): sea:
hittp am.ca 1-fag. 1, _web_db_gstn07
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Table 14

On-Site Motor Vehicle Exhaust Emissions with CSSR

Daily Emissions (ib/day)®
50x P10 PMa.5

J92E-011 6.14E-02

*Daily emissions [Ibiday] = Miesiday x Erission factor [gfmi 7 453.6 [gAb]

Vehicle Use Segment [ | moc NOx | [ CH, T wo |
Feoightiiner Tractor ___|Compost Export X 76E-03|_2.94E-03 ; S41E 05 1E-04 STE-04 5.62E400 K k
i Compost Export 41E.02| 7.28E-03 X 1.34E- FOE 04 70E-D4 323E401
Recycloables 1o POLA J08E-01f 3.27E-02 X 7E-03, 3! 1.00E402)
CSSA linport .225-02‘ maE-oz! ¥ P7E03
Utility ruck and teaiter 2.04E-03] 3.14E-04 X BSE-05 ¥
Utitty truck and tratler MBF-Entrance OAE-03] 7.76E-04 1 45E.04) 1A5E-04

4.84E-03 4.74E-03]

I Annual Emissions (ibiyear)®
Vehicle Use Segment DaysiYear ©o | RoC | NOx | 8Ox | paio | pmes
Freightliner Tractor Compost Expart MRF-Compast 31 3.03] 0,62 0.02} .07} 0.07]
Compast Export MRF-Entrance 11 750 2.26 0.04 ,zg_i 9.18]
Recydieables io POLA MAF-Entrance I 33.78 1018 0,19 &0 6.20)
CSSR Import MRE-Entrance 11 1313} 3_9_‘ . 0.17 .gg{ .36}
Utiity truck snd trailer st 11 063 10 B 0.03 0.02 02,
Utifity truck and trailer MRF-Entrance 11 157 .24] ¥ 0.08 0.04] .04,
59.52] 19.09] 43,15 8.50] 150 471

* Annual emissions {itvyear] » Daily emissions [lb/day] x Operating daysfyear
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Tabie 15 Off-Site Motor Vehicle Exhaust Emissions without CSSR

One-Way
One-Way | Mileage | Trip Dist. Hiiles/
Vehicle Use Fuel _|Trips/Day| (mpg)® (mi) Day |
Freightiiner Traclors Compost to North County® CNG 8 6 57| 4561
Freightliner Tractors Recycleables to POLA” CNG g§l 8 131 3,406
Pick-up Trucks (Ford 250 XL} Miscellaneous® Diesel B 19! 25 200
Worker Commuting From the North® Gasgline 45 22 37 1,665
Worker Commuting From the South® Gasoline 5 22 15 75

® Round trips/day = 25,760 tonsfyr / 311 op. days/yr / 22 tons/trip = 3.8 one-way lrips/day x 2 = 7.6 one-way trips/day rounded up lo 8

® Round trips/day = 80,000 tons/yr / 311 op. days/yr / 22 tons/trip = 13.2 one-way trips/day x 2 = 26.4 one-way trips/day rounded to 26

¢ Round trips/day are Mustang estimates

d Except for Frieghtiiner Tractor, calculated by dividing EMFAC2011 calculated total daily fuel use in Santa Barbara County in 2017 by total miles in Santa Barbara County
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 | €O | ROC™ | NOX** sox* | pmig™ co,* CHM

'T:reighl!iner Tractors Compost to North County /A 1.17E+00] 3.70E-01 4.60E-01] 6.80E-03] 2.90E-02 1,13E+03] 1.97E+400
Freightiiner Tractors Recycleables to POLA N/A 1.17E+00] 3.70E-0 4.60E-01] 6.80E-03] 2.90E-02 1.13E+03| 1.97E+00
Pick-up Trucks (Ford 250 XL} Miscellaneous LHD1 1,22E400] 2.23E-0 3.57E+00] 5.02E-03] 1.38E-0 4.99E+02| 1.22E-02
Worker Commuting From the North LOT1 3.46E£+00] 3.06E-0 3.58E-01] 3.81E-03] 4.823E-02 3. 11E+02} 2.52E-02.
Worker Commuting I-F?rom the South LDTY 3.46E+00{ 3.06E-01 3.59E-01] 3.81E-03] 4.83E-02 3.11E+02] 2.52E-02
Diesel Fuel HV = 128,450 Blu/gal

Natural Gas HV = 1,020 Btu/sct

Natural Gas S = 0.5 grains/100 sct

Diese! Fuel Density = 6.943 ib/gal

Diese! Fuel Sulfur = 15 ppmw

Natural Gas CO, EF = 0.054 Kao/sct from Table 13.1 of 2013 Climate Acnon Regxstry Default Emission Factors, downloaded from

® Except for Frieghtliner Tractor, caleulated by dividing EMFACZ2011 calculated total daily emissions in Santa Barbara County in 2017 by total mites in Santa Barbara County
® Freightliner tractor calculated 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
© Freightliner tractor is 2010 and later model year standard from Table D-1a of 2011 Carl Moyer Program Guidelines -
hitp//www.arb.ca.gov/imsprog/moyer/guidelines/current.htm
¢ Freightliner tractor calculated from (1/diesel-equivalent mpg) x diesel fuel heating value (Btu/gal) /
natural gas heating value (Btu/scf) x natural gas sulfur content (grains/100 scf) / 160 / 7,000 (grains/ib) x 453.6 (g/lb) x
2(g SOy §)
© Freightliner tractor calculated from {{/diesel-equivalent mpg) x diesel fuel heating value (Btu/gal}/
natural gas heating value (Btu/scf) x natural gas CO, EF {Kg/sct) x 1,000 (g/Kg)

! Fretghtlmer Tractor from Table 13.6 of 2013 Chmate Action Regnstry Default Emission Factors downloaded from
h ists fauylf-

9 Emission factor for gasalme calcula\ed from 0 0416 x NOx emission factor; emission factor for dieset cak:u!ated as 0.3316 g/gal; see:
hitp/Aewew.arb.ca.c fac2011-fag. fac2011_web_db_gstn07
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Table 15

Off-Site Motor Vehicle Exhaust Emissions without CS5R

Daily Emissions (Ib/day)”

Vehicle Use cO ROC NOx | SOx P10 PHI2.5 CO, CH, N,0
Freightiiner Tractors Compost to North County 117 0.37, 0,4(_51 0.01 0.03 0.03] 1,139.38 1.88 0.18
Freightiiner Tractors Recycleables to POLA 8.76 2.78 3.45] 0.05 0.22 0.221 8,510.36 14,76 1.31
Pick-up Trucks (Ford 250 XL} Miscellaneous 0.54 0.10; 57 0.00 0.06 0.04 220.2 0.01 0.01
Worker Commuting From the North 12.72 1.12 .32 0.01 0.18 0.08] 1,142.67 0.09 0.05:
Worker Commuting From the South O.Sﬂ 0.05 0.06 Q.00 0.01 0.00 51.47] 0.00 0.00
Total 23,76} 4.42 6.87] 0.07 0.49] 0.36] 11,064.08 16.84 155
® Daily emissions {ib/day] = Miles/day x Emission factor {g/mi} / 453.6 [g/lb}

op. Annual Emisslons (biyear)’

Vehicte Use Days/yr co ROC NOx S0x P10 PM2.5 €O, CH, N,O
Freightliner Tractors Compost to North County 31 364.69 115.68 143.82) 2.13 9.07 9.07] 354,346.90 614.66 54.71
Freightliner Tractors Recycleables to POLA 11} 2,723.97 864.04 1,074.21 15.88 87.72 67.721 2,648,722 641 4,591.08 408.67
Pick-up Trucks (Ford 250 XL} Miscellaneous 1 167.22 30.62 488.43 0.69 18.90 11.14 68,483.80 1.67. 2.37
Worker Commuling From the North 1] 3.955.46. 348.49 409.44 4.35] 55.17] 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] 3,440,920.98] 5,237.48 483.55
* Annual emissions {lbfyear] = Daily emissions {ib/day] x Operating days/year
Ofi-Site Motor Vehicle Fugitive PM Emissions
Emission Factors for V on Of-Site Paved Roads

Parameter Value o] i
Road silt loading (g/m®) 0.1 CalEEMod 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 [g/m?])"** x (average vehicle weight)** from AP-42 Section 13.2.1, Paved Roads(01/11)
PM2.5 emission factor (ib/mile) 1.62E-04 0.00054  (silt loading [g/m*J>*" x (average vehicle weight)' ™ from AP-42 Section 13.2.1, Paved Roads(01/11)
Daily Emissions Annual Emissions
Miles/ Op. (Ib/day)® (Iblyean)®

Vehicle Use Day Days/yi PMI0 PHM2.5 PM10 PM2.5
Freightliner Tractors Compost to North Gounty. 311 0.30, 0.07! 93.75] 23.01
Freightliner Tractors Recycleables 1o POLA 3,408 311 2.25 0.55 700.23 171.88
Pick-up Trucks {Ford 250 XL} IMiscellaneous 200 311 0.13 0.03 41.12] 10,09

Varker Commuting From the North 1.865: 311 1.10 0.27]  342.30 84.02

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 {ib/day] = Miles/day x Emission factor [fo/mi]

° Annual emissions [lbiyear] = Daily emissions {ib/day] x Operating days/year
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Table 16 Off-Site Motor Vehicle Exhaust Emissions with CSSR

One-Way
One-Way M“eage Trip Dist. | Miles/
Vehicle Use Fuel {mb Day |
Freightliner Tractors Compost o North County” CNG 6 57 456
Freightliner Tractors Recycleables 10 POLA® CNG 61 131 4716
Tractor/Trailer CSSR from SCRTYS to Tajiguas instead of Gold Coast’ {Diesel 5‘ -17 -238]
Pick-up Trucks (Ford 250 XL} Miscellaneous® Diesel §| 19 25 200
Worker Commuting ime the North' Gasoline 591 22] 37| 2,183
Worker Commuting }From the South’ Gasoline 7| 22| 1 §] 105

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

® Round trips/day = 126,000 tons/yr / 311 op. days/yr / 22 fonsftrip = 18.4 one-way trips/day x 2 = 36.8 one-way trips/day rounded to 36

€ Round trips/day are Mustang estimates

d Except for Frisghtliner Tractor, calculated by dsvsdmg EMFACZOH calculated totad daily fuel use in Santa Barbara County in 2017 by total miles in Santa Barbara County
Mileage for Freightliner Tractor is diesel-eq

® Tripsiday are from Project Traffic Study. Mileage is dxfference between SCRTS to Tajiguas (22 mi.) and SCRTS o Gold Coast {38 mi)

t Trips/day are from Project Traffic Study

EMFAC Emission Factors (gimi
Vehicle

Vehicle Use Class co* | mroc*® NOx*® s0x* | Pra1s*® | PM25™ | co,” et | N0 |
‘Fre'ghlline! Tractors Compost to North County N/A 1.17E+400] 3.70E-01 4.60E-01{ 6.80E-03] 2.90E-02| 2.90E-02 1.13E+03] 1.87E+00) 1.75E-01)
Freightliner Traclors Recycleables to POLA NA 1.17E+00] 370E-C 4.60E-011 6.80E-03] 2.80E-02] 2.80E-02 1.13E+0: 75E-01]
Tractor/Trailer CSSR from SCRTS to Tajiguas instead of Gold Coast |17 tractor | 1.16E+00| 2.53E- 6.95E400f 1.69E-02 1.6BE+0: B1E-0
Pick-up Trucks (Ford F250 XL} Miscellansous LHDY 1.22E+00] 2 23E 3.57E+00] 5.02E-03 4.99E+021 1. 73E-0;
Warker Commuting lme the North LDT1 3.46E+001 3.06E-01 3.595-01] 381E-03 311E4+08] 2.52E-02)
‘Warker Commuting From the South LDT1 3.46E+00] 3.06€-01 3.59E-01] 3.81E-03 3.11E402] 2.52E-02]
Diesel Fuel HV = 128,450 Biu/gal
Natural Gas HV = 1,020 Bu/sct
Natural Gas S = 0.5 grains/100 scf
Diesel Fuel Density = 6.943 1b/gal
Diesel Fuel Sulfur = 15 ppmw
Natural Gas CO, EF = 0.054 Kglsci frcm Tabie 13.1 of 2013 Climate Action Registry Default Emission Factors, downloaded from

. i aai . {

3 Except for Frieghtiiner Tractor, calculated by dividing EMFAC2011 calculated total daily emissions in Santa Barbara County in 2017 by tota! miles in Santa Batbara County
b Freightiiner tractor calculated by dividing EMFAC2011 tated total daily CO emissions from 2017 model year T7 tractors in Santa Barbara County in 2017
by total miles in Santa Barbara County
° Freightiiner tractor is 2010 and later model year standard from Tabte D-1a of 2011 Carl Moyer Program Guidelines ~

hitp:/fwwv.arb,ca.govimsprog .him
¢ Freightiiner ractor calculated from (1/diesel-equi mpg) x digsel fuel heating value (Btu/gal) /
natural gas heating value (Btu/scf) x natural gas suifur content (grains/100 scf) / 100/ 7,000 (grains/ib) x 453.6 (gAb) x
2(9 809 8)
® Freightiiner tractor ¢ from (1/dieset i mpg) x diesel fuel heating value (Blu/gal} /

natural gas heating vaiue (Btu/scf) x natural gas CO; EF (kg/sct) x 1,000 {g/kg)
' Frexghmner Tractor from Table 13.6 of 2013 Climate Acﬂon Reg'shy Defau!t Emlssmn Factms dcwn!aaded from
1/2 8

® Emi Yactor for gasoli d from 0.0416 x NOx emxss%on factor; emission facmr for dfasel cavcu!a;ed as 0.3316 {g/gal} f mileage [mpg); see:

hitp/iwww.arb.ca.g iem: 11-faq, )11 _web_db_gstn07
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Table 16 Off-Site Motor Vehicie Exhaust Emissions with CSSR

Dally Emisslons {fb/day)®

Vehicle Use co ROC NOx SOx PM10_ | PM25 cO, | CH, | WO
Freightiiner Tractors Compost to Notth County 1.17 037 0.48 0.01 0.03 0.03 1,13936}} 1,§§j 0.18:
Freightliner Tractors Recycleables to POLA 12.13] 3.85 4.78 .07] 0.30] 0.30} 11,783.58] 20.44 1.82
Tractor/Trailer CSSR from SCRTS to Tajiquas instead of Gold Coast -0.61 013 -3.651 -0.01 -0.09 -0.06} -880.47 -0.0 -0.03:
Pick-up Trucks {Ford 250 X1) ‘Mﬁ'scellaneous 0.54 0.10] 1.57 .00 0.06 0.04 220.21 0.0 0.01
Worker Commuting From the North 16.61 147 1.73] 0.02] 0.23 0.101 1,498.16 0.1 .07
Worker Commuting From the South 0.8 0.07 0.08 0.1 )5{ 0.01 0.00 7206 0.0 .00
Total ] 30.7 573 4.98 0.08] 0.54 0.411 13, 332.92[ 22.54] 2.05]
® Daily emissi {ib/day] = Miles/day x Emission factor {o/mi}/ 453.6 {g/ib}

op. Annual Emissions (ib/year)’

Vehicle Usge Daysiyr co ROC ‘ NOx S0x PRI10 PR2.5 CO, CHy N.O
Freightliner Traclors Compost 1o North County 311 364.69 115.68! 14&@ 213 8.07 9.07] 354348.90] 61466 54.71
Freightliner Tractors Recycleables to POLA 1} 3771.65] 1,196.36 1,487.37 21.99 83.77 93.77| 3,664,692.89] 6356.88 565.85;
Tractor/Trailer CSSR from SCRTS 1o Tajiguas instead of Gold Coast 11 -189.68 -41.25; -1,134. -2.75 -28.39 -18.168] -273,825.41 225 8.4
Pick-up Trucks (Ford 250 XL) Miscellansous 1 67.22] 30.62 488.4 .69 18.90] 11.14] 68,483.80 87 2.
Worker Commuting IFrom the North 1] 5.186.04] 45822 536.82 .70 22,331

From the South 1 249.44 22.04] 25.82] 0.27 1.
Total | 8,549.37] 1,781.67 1,548.80 28.03 636.86,
® Annual emissions {Ibfyear] = Daily emissions [ib/day] x Operating days/year
Off-Site Motor Vehicle Fugitive P8 Emissions
Emission Factors {or Vehlcles on Off-Site Paved Roads
Parameter Valug Comments
Road silt loading {g/m®} 0.1 CalEEMod default
Onroad vehicles average weight {fons} 24 CalEEMod Default for Santa Barbara County
PM10 emission factor {ib/mile) 6.61E-04 0.0022 x {siit loading [g/m*I**' x {average vehicle weighty*™ from AP-42 Section 13.2.1, Paved Roads(01/11}
PI2.5 emission factor (b/mite) 1.62E-04 0.00054 x (sitt loading [o/m®))®*" x (average vebicle weighty** from AP-42 Section 13.2.1. Paved Roads(01/11
Daily Emissions Annual Emissions
Mites/ op. (lo/day)” (ibiyear)®

Vehicle Use Day Days/y: PM10 PM25 P10 PM25
Freightiiner Tractors Compost to North Count 456 311 .30 0.07 93.75 23.01
Freightiiner Traclors Recycleables to POLA 4,7?@1 31 1-2:i 0.77 969.5\51 237.58]
Tractor/Trailer JCSSR from SCRTS 1o Tajiguas instead of Gold Coast -238 311 -0.16 -0.04 -48.83: -12.01
Pick-up Trucks (Ford 250 XL) Miscellaneous @ 311 0.13 4112 10.09}
Worker Commuting From the North 2,183 311 1.44] r 448.80] 110.16!
‘Worker Commuting From the South 105! 311 0.07 0.02 21 5_@* 530
Total 4.81 1.20{ 1,525.88 37453

* Daily emissions [ib/day] = Miles/day x Emission factor fib/mi}
® Annual emissions [lb/year] = Daily emissions [ib/day] x Operating days/year
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Table 17

On-Site Fugitive PM Emissions without CSSR

On-Site Motor Vehicle Fugitive PM Emissions without CSSR

A i Emi Control
Weight Op. Factors (lb/mi)® | Efficiency | g (ib/day)” lons (iblyear)®
Vehicle Use Route {tons)’ Mites/Day | (Daysiyear} PM10 PM2.5 (%) PM10 PM2.5 PM10 PM2.5
iFreightliner Tractor |Compost Export MRF-Compost 13.75 3.61 311 0.18 0.05 B6 0.10. 0.02 30.10 7.60
|Freightliner Tractor {Compost Export {MRF-Entrance 13,75 8.92 311 0.18 0.05 88 0.24 0.06 74421 18.78
Freightliner Tractor lRecycleables fo POLA MRF-Entrance 13.75 28.99 311 0.19 0.05] 86 0.78 0.20 241.86 61.04
Ford F350 XL JUtility truck and trailer MRF-Compost 7 5.41 311 0.10 0.02 86 0.07. 0.02 22.68 572
Ford F350 XL {Utility truck and trailer MRF-Entrance 7 13.38] 311 0.10 0.02] 86 0.18 0.05 56.07 14,15
* Freightliner tractor + trailer = average of 40,000 los loaded and 15,000 bs empty.
Ford F350 XL based on specification of 14,000 Ibs gross vehicle weight rating
® Emission tactor [ib/mi] = {k x (silt loading [g/me})°®" (weight ftons])' (1 - PrAN)
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 limit, from Appendix E.7, page 3, of the Draft £IR for the
Tajiguas Landfill Expansion Project, Santa Barbara County No. 01-EiR-5.
® Emissions [Ib/day] = Emission factor [ib/ri] x Miles/day x (1- control efficiency {%} / 100}
° Emissions [ib/year] = Emissions [lo/day] x Days/year
Material Transfers without CSSR
Emission
Moisture Aﬁ,‘;‘f}'m A"O“:a‘ Factors {Ib/ton)® Emissions (tbrday)™' | Emissions (ib/year)®
Material T f (%)’ (tons)® {Days/year) P10 PM2.5 PM2.5

Digestate into Truck 4.8 288 208 3.70E-04] 5.60E-05! 0.00]
Digestate Onto Windrow 4.8 288 208 3.70E-04]  5.60E-05 3.36
Windrow Windrow turning 4.8 15,363 52 3.70E-04] 5.60E-05 44.70
Compost Into Screen 4.8 83 311 3.70E-04]  5.60E-05 1.44]
Compost Out of Screen 4.8] 83 31t 3.70E-04] 5.80E-05 1.44
Compost Onto Storage Pile 4.8 83 311 3.70E-04]  5.60E-05 1.44
Compost Into Export Truck 4.8 83 311 3.70E-04] 5.60E-05 1.44
MSW Into MRF Facility 4.8 800, 31 3.70E-04] 5.60E-05 4.48E-05 .09 0.01
MSW Into AD Facility 4.8 240 311 3.70E-04| 5.60E-05] 8.87E-05] 1.34E-05 0.031 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, 25,76

0 tpy / 311 op. daysiyr

© Emission factor {Iofton] = k x 00032 x (wind speed {mph}/ 5)"* / (material moisture [%} /2 )**
from AP-42, Section 13.2.4, Aggregate Handling and Storage Piles (11/06)

K=

Wind speed =

TRRP Operation Emissions

0.35 for PM10
0.053 for PM2.5
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 [io/ton] x Daily amount [tons]
¢ Emissions {tb/year} = Emissions [lb/day] x Daysfyear

f PM10 and PM2.5 emissions from buildings controfled by dust collectors with 99.9 percent control efficiency
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Table 17

On-Site Fugitive PM Emissions without CSSR

Screening
Dail A . Emission
ailty nnual b : N . "
Amount Op. 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] 1.81E+01] 1.29E+00!
® For digestate, 60,000 tpy / 208 op. days/yr; for compost, 25,760 tpy / 311 op. days/yt
® From AP-42, Section 11.18, 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 [lo/year] = Emissions {ib/day} x Days/year
Chipper/Grinder
O A 1 Emi
Hourly Amount Time Op. Factors (Ib/ton)* E (Ib/hr)® (ibrday)® | Emissions (ibiyear)®
Material {tph) {hr/day) {Days/year} PRIC 1 PM25 P10 |1 PM2S PM10 [ PM25 PM10 PM2.5
Wood 45.5 1.5 311 0.0144] 0.0144 0.66] 0.66] 0.98] 098] _305.65] 30565

* From Bay Area Air Quality Management District Permit Handbook, Section 11.3,

httpz/hank.baaqgmd.govipmtthandbook/rev02/PH_00_06_11_13.pdf. PM2.5 assumed to be equal to PM10.
® Emissions [Ib/hr] = Emission factor {ibton] x Hourly amount [tph]
° Emissions {Ib/day] = Hourly emissions [lo/hr] x Daily operating time [hr/day}
° Emissions [lo/year] = Emissions {lb/day] x Days/year

TRRP Operation Emissions
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Table 18 On-Site Fugitive PM Emissions with CSSR
On-Site Motor Vehicle Fugitive PM Emissi with CSSR
Annual Emission Control
Weight Op. Factors (ib/mi}°® Efficiency | Emissions (Ib/day) | Emissions (tblyear)®
Vehicle Use Route {tons)® Miles/Day | (Days/year} PM10 PM2.5 {%5)° PM10 PM2.5 PM1D PM2.5
Freightliner Tractor {Compost Export RF-Compost 18.75 3.61 311 0.18 0.05 88 0.10 0.02 30.10 7.39
Freightliner Tractor |Compost Export MRE-Entrance 13.75 8.92 311 0.19 0.05 86 0.24 0.08 74.42, 18.78
Freightliner Tractor |Recycleables to POLA MRF-Entrance 13.75 4014 311 0.19] (.05 86 1.08 0.27 334.88 84.51
Tractor/Trailer GSSR Import MRF-Entrance 13.75 15.61 31t 0.19] 0.05 86 0.42 0.11 130.23 32.87
Ford F350 XL Utility ruck and trailer MRF-Compost 7 541 311 0.10 0.02 86 0.07 0.02 22.68 572
Ford F350 XL Utility truck and trailer MRF-Entrance 7! 13.38 311 0.10 0.02 86 0.18 0.05] 56.07 14.15
® Freightliner tractor + trailer and ractor/trailer = average of 40,000 ibs loaded and 15,000 tbs empty.
Ford £350 XL based on specification of 14,000 lbs gross vehicle weight rating
b Emission factor fib/mi] = [k x (silt loading [g/m2})®® {weight {tons])' 4J(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 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 gal/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.
¢ Emissions [lb/day] = Emission factor {lo/mi] x Miles/day x (1- control efficiency {%]/ 100)
 Emissions {ib/year] = Emissions [lo/day] x Days/year
Material Transfers with CSSR
. Emission
Moisture Ar?‘a;i:ynt Arg\‘:al Factors (ibiton)® Emissions (ib/day)™" | Er (Ibiyean)’]
Material Transfer (%) (tons)® {Days/year) PM10 PM2.5 PM10 PM2.5

Digestate into Truck 4.8 288 278 S| 1.07E-04f 161E-05 0.03 0.00
Digestate Onto Windrow 4.8 288 278 5] 1.07E-01 29.63 4.49
Windrow Windrow turning 4.8 15,363 52 51 5.68E+00 295.21 44.70
Compost Into Screen 4.8 83 311 5] 3.06E-02 9.52 1.44]
Compost QOut of Screen 4.8 83 311 51 3.06E-02] 9.52 1.44
Compost Onto Storage Pile 4.8] 83 311 5] 3.06E-02 9.52 1.44
Compost nto Export Truck 4.8] 83 31 5] 3.06E-021 4.63E-03 9.52 144
MSW nto MRFE Facifity 4.8 800 31 3.70E-04. 5]  2.96E-04] 4.48E-05 0.08] - 0.01
MSW nto AD Facility 4.§J 240 31 3.70E-04 5i  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. daysfyr
© 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})

0.35 for PM10
0.053 for PM25

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-6

¢ Emissions [Ib/day)] = Emission factor [ibfton] x Daily amount [tons]
° Emissions {lbfyear] = Emissions [tb/day] x Days/year
! PM10 and PM2.5 emissions from buildings controlled by dust collectors with 89.9 percent control efficiency

Wind speed =
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Table 18

Screenin

On-Site Fugitive PM Emissions with CSSR

Emission
A:;i:;ym A’g‘;a' Factors {ib/ton)” Emi (ibiday)® | E (lbiyean)’ -
Material {tons)® {Days/year} PRI10 PM2.5 P10 PM2.5 PM10 PM25
Compost 83 31 0.00074 0.00005 6.136-02]  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. days/yr
® 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 {lo/ton] x Daily amount {tons]
° Emissions {ib/year] = Emissions {lb/day] x Days/year
Chipper/Grinder
‘«( $i g A 1 [
Hourly Amount Time Op. Factors (ib/ton)® Emissions (ib/hr)" (ib/day)” | Emissions (tbiyear)®
Material {tph) (hr/day) (Days/year) PMI10 PM2.5 PM10 PIL2.5 PM10_ | PM25 PRI10 PM25
Wood 45.5] 1.5 311 0.0144 0.0144 0.66] 0.66 0.98] ogs] 30585 30565

* 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 [lo/h] x Daily operating time {hriday}
¢ Emissions {iblyear] = Emissions [ib/day] x Days/year

TRRP Operation Emissions
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Table 19 Windrow ROC Emissions

ftem Value Ce 1t
Digestate production (ton/yr) 73,590{AD design capacity
Digestate production (ton/day) 201.62{Annual / 365 daysfyear
Fraction food wasie 0.481{Mustang estimate
Fraction green waste 0.519{Mustang estimale
Digestate from food waste (lon/day) 96.98
Digestate from green waste (ton/day) 104.64
Food waste EF (Ib VOC/ton) 37.1From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
Green waste EF (Ib VOC/on) 5.71|From SJVAPCD Compost VOC Emission Factors, Sept. 2010°
VOG from food waste (ib/day) 3,597.87
VOC from green waste (lb/day) 597.49
Total VOC {Ib/day) 4,195
Reduction from digestion process 0.97|See note b
VOC after reduction from digestion (Ib/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/hour) 0.521Daily / 24 hours/day
VOC after BMP reductions (Ibfyr) 4,594

# From Compost VOC Emission Factors, San Joaquin Valley Air Pollution Control District, September 2010. Available at:
http:/ivalleyair.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 proposed anaerobic
digestion facility

° Best Available Contro! Technologies:

1. 20% inert, dry wood chip blending

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:
hitp://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.govipublications/Documents/Organics %5C44207009.pdf

Greenwaste Compost Site Emissions Reductions Prepared for San Joaquin Valley Technology Advancement Program May 2013:
hitp://www valleyair.org/grant_programs/TAP/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} : 73,590]AD design capacity
Digestate production (fon/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 (fon/day) 104.64
Food waste EF (lb 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) 0.6181For one day of 60-day composting cycle
Green waste EF (b VOC/ion-day) 0.095{For one day of 60-day composting cycle
VOC from food waste (Ib/day) 59.96
VOC from green waste (Ib/day) 9.96
Total VOC (lb/day) 70
Reduction from biofiiter 0.95
VOC after biofilter (Ib/day) 3.50
VOC after biofilter (Ib/hour) 0.15{Daily / 24 hours/day
VOC after biofilter (Ib/yr) 1,276

# From Compost VOC Emission Factors, San Joaquin Valley Air Pollution Control District, September 2010. Available at:
http:/ivalleyair.org/Workshops/postings/2010/9-22-10-rule4566/SJVAPCD%20Compost%20V0OC%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. (Ib/day) | Emiss. {g/s)
Tipping Area 1,461 | 0.329128 0.04794] 0.0060409
ADF 1,428 | 0.321684 0.04686{ 0.00590445
Recycling Area 1,560 | 0.349178 0.05087] 0.00640889
Total 4,439 1 0.14567
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Table 21a

AD Flare 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)° (Ibiyr)®
Indeno(1,2,3-cd)pyrene |193-39-5 5.60E-02|CATEF 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 ABE-05|CATEF 1.27E-06 3.34E-04
Phenanthrene 85-01-8 9.85E-04|Source Test 1.67E-05 4.38E-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
Trichioroethene 79-01-6 1.13E+00|CATEF 1.92E-02 5.04E4+00
Vinyl 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 (0) 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 107-08-2 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-08 4.26E-04
Acenaphthene 83-32-9 7.04E-06{Source 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 2.81E+00
Acetonitrile 75-05-8 7.96E+00{CATEF 1.35E-01 3.55E+01
Acrolein 107-02-8 9.33E-02{CATEF 1,59E-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-021CATEF 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  [207-08-9 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-01|CATEF 1.48E-02 3.88E+00
Chioroform 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,hjanthracene |{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
Hourly 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 1o be biogas flow {o one engine x hours/year engi
Total Annual bicgas flow 4,459,308

# CATEF = Maximum emission factors from California Air Toxics Emission Factors http://www.arb.ca.gov/app/emsin
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 sett

® Hourly emission rate [ib/hr] = Emission factor [Ib/MMscf] x Biogas flow rate [scth] / 10® [sci/MMscf]
b Annual emission rate [Ib/yr] = Emission factor [Ib/MMscf] x Annual biogas flow rate [scf/yr} / 10° {scf/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/MMscf) Source” {ib/hr)® (Iblyr)®
Indeno(1,2,3-cd)pyrene {193-39-5 5.60E-02|CATEF 1.27E-03 1.11E+Q0|MRFFLAR"
Manganese 7439-96-5 2.92E-03[Source Test 6.60E-056 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-Methyinaphthalene 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-04|Source 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 2.19E-04
Arsenic 7440-38-2 5.81E-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
Chlorobenzene 108-90-7 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 2.41E-04
Chromium (Total) 7440-47-3 4.64E-03|Source Test 1.05E-04 9.20E-02
Chrysene 218-01-9 6.51E-06|Source Test 1.47E-07 1.29E-04
Copper 7440-50-8 4.86E+Q0|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 scth Assumed to be LFG flow to one CHP engine
Annual biogas flowratew 19,799,207 Assumed to be LFG flow to one engine x hours/year engines
Total Annual biogas flow 18,799,207

& 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 [lb/hr] = Emission factor [Ilb/MMscf] x LFG flow rate [scfh] / 108 [sci/MMscf]
> Annual emission rate [Ib/yr] = Emission factor [lo/MMscf] x Annual LFG flow rate [scfiyr] / 108 [sci/MMscf]
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Table 22 CHP Engine Toxic Air Contaminant Emissions from Blogas/LFG Combustion

ADCHP1, ADCHP2 MRFCHP1-2 PAPERDRY
Hourly Annuat
Emission Emission Hourly Annuat Hourly Annuat
Emission Hate per Rate per Emi E ‘ E m | Emission
CAS Factor Engine Engine Rate Rate Rate Rate
Compound Number | (tb/MMscf)® (ib/hr)° (Ibiyr)® (ib/hr)® (Iblyr)® (in/hr) (Ibfyr)°
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(b)fluoranthene 205-99-2 4.88E-07 8.30F-08 6.90E-05 1,10E-08 9.39E-05 1.88E-04
Benzo(k)fluoranthene 207-08-9 2.70E-07 4.59E-09 3.82E-05 6.10E-09 5.19E-05 1.04E-04
Carbon Tetrachloride 56-23-5 1.14E-04 1.94E-08 1.61E-02 2 58E-06 2.19E-02 4.39E-02
Chioroform 67-66-3 1.13E-04 1.92E-06 1.60E-02 2.55E-06 2.17E-02 4.35E-02
Chrysene 218-01-9 5.87E-06 9.98E-08 8.31E-04 1.33E-07 1.13E-03 2.26E-03
Dibenz{a hlanthracene 53-70-3 2.70E-07, 4,59E-08 3.82E-05 6.10E-09 5.19E-05 1.04E-04
Ethylene Dibromide 106-93-4 1.12E-04 1.90E-06 1.58E-02 2.53E-08 2.15E-02 4.31E-02
Ethylene Dichloride 106-93-4 5.08E-03 8.64E-05 7.19E-01 1.15E-04 9.77E-01 1.95E+00
Formaldehyde 50-00-0 1.49E+00 2.53E-02 2.11E+02 3.37E-02 2.B7E+02 5.73E+02
Hydrochloric Acid 7647-01-0 2.07E+00 3.52E-02 2.93E402 4.68E-02 3.98E+02 7.97E+02
indeno(1,2,3-cd)pyrene 193-38-5 2.70E-07 4.59E-09 3.82E-05 6.10E-09 5.19E-05 1.04E-04
Methyl Chioroform 71-55-6 1.11E-04 1.89E-06 1.57E-02 2.51E-06 2.14E-02 4.27E-02
Methylene Chioride 75-09-2 1.30E-04 2.21E-08 1.84E-02 2.94E-06 5.88E-06 5.00E-02
Napthtalene 91-20-3 7.38E-04 1.25E-05 1.04E-01 1.67E-05 3.34E-05 2.84E-01
Perchioroethylene 127-18-4 5.84E-04 8.93E-06 8.26E-02 1.32E-05 2.64E-05 2.25E-01
Trichloroethylene 79-01-6 1.49E-03 2.53E-05 2.11E-01 3.37E-05 6.74E-05 5.73E-01
Vinyl Chioride 75-01-4 1.63E-04 2.77E-08 2. 31E-02 3.68E-08 7.37E-06 6.27E-02
Fuel flow rate = 17,002 scth Engine specificiation at 100% load 22,602 scfh Engine specificiation at 100% load
141,488,324 scffyear Hourly biogas {scth] x Annual op. hours [hi/year] 192,395,044 sciiyear Hourly LFG [scih] x Annual op. hours {|

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

with oxidation catalyst
b Hourly emission rate [ib/hr] = Emission factor {ib/MMsci] x biogas/LFG flow rate [scfh] / 10° [sc/MMsc]

Motar volume [sctib-mole] x (1 - Engine destruction efficiency {%] / 100) x (1 - Oxidation catalyst efficiency [%] / 100)
¢ Annual emission rate [ib/yr] = Emission factor [Ib/MMsci] x annual biogas/LFG flow rate [sciiyear] / 10° {scfiMMsc)

CHP Engine Ammonia Emisgions from SCR Ammonia Slip, Each Engine

itemn AD Value | Comments MRF Vaiue|
Ammonia concentration 5lppm @ 15% oxygen 5
Ammonia molecular weight 17Hib/ib-mole 17
Fd 11,370 scl/MMBlu, SCR system vendor estimate 11,370
Molar volume 385.5scl/ib-mole 385.5
Engine heat input 3.88|MMBtu/hr, manufacturer's specification 12.32
Ammonia hourly emissions 8.77E-02]ib/hr = Ammonia concentration [ppm] x Molecular weight {ib/b-mole] x 1.08E-01
ho*‘ / Motar volume [sci/ib-mole] x [20.9 7 {20.9 - percent oxygen)] x
|_F_d_[§cfiMMBtuJ x Heat input [MMBtu/hr]
Ammonia annual emissions 7.30E+02]lb/yr = Hourly emissions [ib/hr] x Annual biogas production [scliyear] / 9.31E+02
[Hourly biogas flow rate [scfh]
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Table 23 Diesel Exhaust Particulate Matter E

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
Equi t per Year | per Day {ib/hr) (ib/yn)
Caterpillar M322D Material Handler 311 186 2.07E-06 1,03E-02
CAT 966 M Loader 311 18 744E-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| 8.08E-02|BF TiP
Table 23-B
MRF Facility 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/hr} {iblyr) Factor Factor
Tennant 800 Sweeper 311 8 6.53E-07, 1.62E-03
Tolal 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 | Operating Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {ib/hr) {ibiyr)
CAT 2P-6000 Forkliit 311 16 1.62E-06 8.07E-03
Tennant 800 Sweeper 311 16] 8.53E-07 3.25E-03
Total | 2.27E-06 1.13E-02|BFRECYC
Table 23-D
MRF Facility Biofilter for Recycling Area (11:00 p.m. - 7:00 a.m.)
Operating | Operaling Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {ib/hr} {ibiyr)
Tennant 800 Sweeper 311 8 6.53E-07. 1.62E-03
Total 6.53E-07 1.62E-03{BFRECYC
Table 23-E
AD Facility Blofilter (8:00 a.m. - 4:00 p.m )
Operating | Operating Hourly Annual
Days Hours Emissions | Emissions
Equipment per Year | per Day {lb/hr) {iblyr}
CAT 938 M Loader 208 8 4.04E-06 6.73E-03{BF_ADF
Total 4.04E-08] _ 6.73E-03]
Table 23-F
Outside MRF 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} {iblyr) MRFSWPT &2
Tennant M30 Scrubber-Sweeper 311 [ 8.24E-04 1.54E+00] 7.684E-01
Total 8.24E-04 1.54E400
Table 23-G
Outside AD Facility Building {11:00 a.m. - 5:00 p.m.)
Operating | Operating Hourly Annuat
Days Hours Emissions | Emissions
Equipment per Year | perDay {ib/hr} {ibiyr) ADSWEEP
Tennant M30 Scrubber-Sweeper 311 6 8.24E-04 1.54E+00
Total Y] [¢] 8.24E-04 1.54E+00
Table 23-H
Composting Area {8:00 a.m. - 4:00 p.m.)
Operating | Operating Hourly Annual
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 AS5 Windrow Turner 52! B 3.07E-03]  1.28E+00|WINDROW
Table 23-
Motor Vehicles (8:00 a.m. - 2:00 p.m.
: Operating | Hourly Annual
Hours |Emissions} Emissions
Segment pet Day {Ib/hr) {ib/yr}
MRF-Compost 6] 4.82E-05 8.99E-02|MRFCOMP
{MRF-Entrance 6] 7.58E-04 1.41E+00|MRFENTRY
Table 23-J
Emergency Generalor
Operating | Hourly Annual
Hours |Emissions| Emissions
Segment per Day (Ib/hr) (Ibiyr)
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)® | (lb/hour)
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 chioride }7647-01-0 0.1863 2.53E-03
Arsenic 7440-38-2 0.0016 2.18E-05
Copper 7440-50-8 0.0041 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.

BF_TIP

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 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 = 6.5 galthr

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

Combustion.

http://iwww.vcapced.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 gal)® | (lb/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/AirToxics/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 NMRFSWP2
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 17647-01-0 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

2 From Ventura County Air Pollution Control District
AB 2588 Emission Factors for Diesel Fuel internal
Combustion.
http:/fwww.vcaped.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-E
Composting Area (8:00 a.m. - 4:00 p.m.)
Cat 938 K Loader
Emission
CAS Factor Emissions
Compound Number | (1b/1,000 gal)® | (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/nr

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

Combustion.

COMPMAT

hitp://www.vcaped.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 | (Ib/1,000 gal)® | (lb/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.

WINDROW

hitp:/iwww.vcaped.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.
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Compounds Hourly

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




Table 24

Table 24-G

Diesel Exhaust Emissions of TACs with Acute Effecis

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 gal)® | (Ib/hour)

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 chloride |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 Controt District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

MRFENTRY

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 | (1b/1,000 gal)a (Ib/hour)

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 | (ib/1,000 gal)® | (Ib/hour) EMGEN
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 7438-97-6 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.vcaped.org/pubs/Engineering/AirToxics/combem.pdf
Only includes TACs with acute reference exposure levels.
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Table 25 AD NH3 Emissions

ltem 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 (for/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°
Food waste EF (lb VOC/ton-day) 0.237{For one day of 60-day composting cycle
Green waste EF (ib VOC/ton-day) 0.040}For one day of 60-day composting cycle
NH3 from food waste (lb/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) 0.06{Daily / 24 hours/day
VOC after biofilter (Ibfyr) 494

2 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 ernission 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 | Annual Hourly | Annual Hourly | Annual Hourly | Annual
ROC |Emission|Emission Emission | Emission Emission | Emission Emission| Emission

CAS Mass Rate Rate Rate Rate Rate Rate Rate Rate
Gompound Number | Fraction® | (b/hr)® | (biyr)° (ib/hn)® | (biyn® (ib/hr)® | (blyr)°® (ib/hr)° | (ibrye)®
Isopropy! alcohol §7-63-0 0.423] B6.16E-02] 5.40E+02 2.03E-02] 1.78E+02 9.91E-03] 8.68E+01 2.15E-02] 1.89E+02
Methyi alcohol 67-56-1 0.128] 1.86E-02] 1.63E+02 6.13E-03] 5.37E+01 3.00E-03] 2.63E+01 8.51E-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-041 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 0.300] 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 =

Atmos. Environ., 45 (2011) 1841-1848,

1,276.09 Ibfyr

? From Anuj Kumer, et. al, Volatile organic compound emissions from
green waste composting: Characterization and ozone formation,

" Hourly emission rate [Ib/hr] = Hourly ROC emission rate {Ib/ht] x Mass Fraction
¢ Annual emission rate {lb/yr} = Annual ROC emission rate {Ib/yr] x Mass Fraction

Biofilter 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

item Value Comment
Digestate production (ton/yr) 73,5901AD design capacity
Digestate production (fon/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) 2.371From 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 {ib/hour) 0.20}Daily / 24 hours/day
NH3 after BMP reductions (Ib/yr) 1,779

® From Compost VOC Emission Factors, San Joaquin Valley Air Poliution Contro! District, September 2010. Available at:
hitp:/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

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

¢ Best Available Contro! Technologies:
1. 20% inert, dry wood chip blending
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 inciude:

Advice from Bekon based on 20 facilities operating in Europe

Comparison of Mitugation Measures for Reduction of Emissions from Gr te Composting prepared from SJVAPCD 2008:
http:/ivalieyair.org/busind/pto/emission _factors/Criteria/Criteria/Composting/FINAL-COMPQOST-STUDY-REPORT .pdf

Greenwaste Compost Air Emissions Review {Modesto Compost Facility) prepared fror CIWMB June 2008:
hitp://www.calrecycle.ca.gov/publications/Documenis/Organics%5C44207009.pdf

Greenwaste Compost Site Emissions Reductions Prepared for San Joaquin Valley Technology Advancement Program May 2013:
hitp://www.vallevair.org/grant_programs/TAP/documents/C-15636-ACP/C-15636 ACP_FinalReport.pdf
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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® (b/mn)° | (biyn®

Isopropyi alcohol 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 lb/yr
2 From Anuj Kumer, et. al, Volatile organic compound emissions from

Atmos. Environ., 45 (2011) 1841-1848.
® Hourly emission rate [tb/hr] = Hourly ROC emission rate [Ib/hr] x Mass Fraction
¢ Annual emission rate [Ib/yr] = Annual ROC emission rate {lbfyr] x Mass Fraction
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Table 29-A MRF Criteria Poliutant 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
Offsite
Motor Vehicle Exhaust 28.03 5.17 2.84 0.08 0.44 0.34
Motor Vehicle Fugitive PM 4.39 1.08
Offsite Total 28.03 517 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 CO.e”

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
Qffsite

Motor Vehicle Exhaust 1,747 .41 2.80 0.26] 1,898.09
Ofisite Total 1,747.41 2.90 0.26] 1,898.09
Total 2,870.20 2.96 0.29| 3,030.99

8 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 31 MRF Equip Exhaust

Fuel
Use i Emission Factors (g/bhp-hr)* Emission Factor [g/gal]
quipment Horsep Number | Hours/Day| (gal/hr) Stds. co_ | ROC® | NOX° | PMie° | PM25° | cO,° cHS | 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 2.7, 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. 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 3.3 0.02 0.02 10,210 0.58 0.26
Tennant 800 Sweeper 65 1 24 4|Tier 4 3.7 0.18 3.3 0.02 0.02 10,210 0.58 0.26
* Emission factors assumed the same as emission standards.
® Where standard is for NMHC+NOx (Volvo L20F, Toyota forklifts and Tennant sweeper), emissions assumed to be 5 percent ROC
and 95 percent NOx, from Table D-25 of 2011 Carl Moyer Program Guidelines - http://www.arb.ca.gov/msprog/moyer/guidelines/current.htm
¢ 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.
I Emission Rates Each Unit (Ib/hr)
Equipment Load Factor® | CO* | ROC® | NOx* | SOx PM10™ PM25°] co, | CHS | N,0°
Materials Recovery Facility Buildin
Caterpillar M322D Material Handler 0.3618 0.511 0.019 0.041 0.00056 2.07E-06| 2.07E-06 60.77| 3.45E-03| 1.55E-03
CAT 966 M Loader 0.3618 0.670 0.035 0.074 0.00065 3.72E-06| 3.72E-06 69.78| 3.96E-03| 1.78E-03
CAT 938 K Loader 0.3618 0.499 0.019 0.040 0.00056 2.02E-06| 2.02E-06 60.77| 3.45E-03| 1.55E-03
CAT 2P-6000 Forklift 0.201 0.100 0.005 0.090 0.00031 5.41E-07| 5.41E-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]
Diesel Fuel Density = 6.943 Ib/gal
Diesel Fuel Sulfur = 15 ppmw

2 Emission Rate [Ib/hr] = Emission Factor [g/bhp-hr] x Engine Horsepower [hp] x Load Factor [unitless] / 453.6 [g/lb]
® Emission Rate [Ib/hr] = Fuel Use [gal/hr] x Fuel Density [Ib/gal] x Fuel Sulfur [ppmw] x 10 x 2 [Ib SO,/Ib S]

© From OFFROAD 2011 model

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

° Emission rate [Ib/hr] = Fuel use [gal/hr] x Emission factor [g/gal] / 453.6 [Ib/gal]
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Table 31 MRF Eqt Exhaust

| Daily Emissions (Ib/day)*
Equipment [ [) [ Roc | Nox [ sox | PM10 PM25 | €O, | CH, [ N0
Materials Recovery Facility Building
Caterpillar M322D Material Handler 8.17 0.31 0.66 0.01 3.31E-05 3.31E-05! 972.38 0.06 0.02
CAT 966 M Loader 21.43 111 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 0.65 0.0 3.24E-05| 972.38 0.06 0.02
CAT 2P-6000 Forklift 4.80! 0.23 4.31 0.0 2.59E-05 1,620.63 0.09 0.04
Tennant 800 Sweeper 5.80! 0.27 5.21 0.02 3.13E-05| 2,160.85 0.12 0.06
Total 48.18 2.22] 13.21 0.07 0.00 7,959.12 0.45 0.20
2 Daily Emissions [Ib/day] = Hourly Emissions [Ib/hr-unit] x Number Units x Operating Time [hr/day]
| Annual Emissions (Ib/year)*
quipment DaysiYear | CO | ROC | NOx | SOx PMi10 | PM25 | CO, | CHs | N,O
Materials 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 966 M Loader 311| 6,665.46 345.62| 740.61 6.43 0.04 0.04| 6.94E+05| 39.45 17.68
CAT 938 K Loader 11| 2,481.79 93.91 201.23 2.80 0.01 0.01| 3.02E+05| 17.18 7.70
CAT 2P-6000 Forklift 11] 1,492.99] 70.61] 1,341.67 4.66 0.01 0.01| 5.04E+05| 28.63 12.83
Tennant 800 Sweeper 11] 1,803.01 85.28] 1,620.27| 6.22] 0.01 0.01 6,72E+0§| 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

® Annual Emissions [Ib/year] = Daily Emissions [Ib/day] x Operating Days [days/year]
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Table 32

MRF Off-Site Motor Vehicle Exhaust Emissions with CSSR

One-Way
Ons-Way Mﬂeage Trip Dist. | Mites/

Vehicte Use Fuet (mi) Day |
Freightliner Tractors Recycleables o POLA® CNG 3 4,718
Tractor/Traller CSSR from SCRTS to Tajiguas instead of Gold Coasf® _IDiesel 17 -238
[Worker Commuting From the North® Gasoline 5@_1 22 37 2,072
Worker Commuting From the South® Gasoling 6 22 15 80}
® Round trips/day = 126,000 tonsfyr / 311 op. daysfyr / 22 tons/trip = 18.4 y trip: x2=368 y ded to 36

® Except for Frieghtiner Tractor, calulated by dmdmg EMFACZOH calculated total daily fuel use in Santa Bamara County in 2017 by total mites in Santa Barbara County

Mileage for Freightiiner Tractor is diesel

* Round trips are from Project Traffic Study Miteage is difterence between SCRTS to Tajiguas (22 mi.) and SCRTS to Gold Coast (39 mi)

9 Trips/day are from Project Traffic Study

EMFAC Emisslon Factors {¢/mi
Vehicle
Vehicle Use Class co*® | roc*™* NOX™ sox™® | PM10*° I PM2.5™ [ R ot N0
Freightliner Tractors rfimdeabies o POLA NIA 1.17E+00] 3.70E- 4.B0E- 6.80E-03] 2.90E-02] 2.90E-02 1.13E4031 1.97E+00] 1.75E-01
Tractor/Trailer CSSH from SCRTS o Tajiguas instead of Gold Coast {17 tractor | 1.16E400] 2.53F 6.95E+ 1.69E-02; 1.80E-01f 1.11E-O1 1.68E+031 1.38E-02] 5.81E-02
Worker Commuting From the North LDT1 346E+00] 3.06E- 3.58E- 3.81E-03] 4.83 OE-02 3.11E+02] 252E-02] 1.49E-02;
Waorker Commuting From the South LDTt 3.46E400] 3.06E-01 3.59E-01} 3.81E-03] 4.83E-02] 2.10E-02 3.11E+02] 2.52E-02] 1.48E-02

Diese! Fuel HV =
Natural Gas HV =
Natural Gas S =
Diese! Fus! Density =
Digsel Fuel Sulfur =
Naturat Gas CO; EF =

128,450 Btu/gal
1,020 Btufsct
0.5 grains/100 scf
£.943 Ibgal
15 ppmw
0.054 Kisc

fmm Table 13.1 of 2013 Climate Action Registry Default Emission Factors, downloaded from
@ i

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

® Freightiiner tractor calculated by dividing EMFAC2011

total daily CO

by total miles in Santa Barbara County
© Freightliner tractor is 2010 and later model year standard from Table D-1a of 2011 Carl Moyer Program Guidelines -

htip:/Avww.arb.ca.

p

htm

Frexghﬂmev tfractor calculated from (1Id(esel equivalent mpg) x diesel fuel heating value (Btu/gal) /
natural gas heating value (Btu/scf) x natural gas sulfur content (grains/100 scf) / 100/ 7,000 {grains/ib) x 453.6 (g/b) x

2{g S0/g S)

Freightliner tractor d from (1/diesel-equivalent mpg) x diesel fuel heating value (Btu/gal} /

natural gas heating value (Biu/sch) x natural gas CO, EF (kg/sct) x 1,000 (g/kg)
! Fretghtlmer Tractc( from Tabte 13.6 of 2013 Climate Action Reglslry Default Emlss«on Factors dorwmoaded from
; i 1

factor for

hitp:/ferveve.arb.ca i 11-faq
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Table 32

MRF Off-Site Motor Vehicle Exhaust Emlissions with CSSR

Dally Emissions (ih/day)’

Vehicle Use co ROC NOx |  SOx PMiC | PM25 | CO, CH, N,O
Freightiiner Tractors Recycleables 1o POLA 12.13] 3.85 4.78 0.07 0.30 0.30] 11,783.58] 20.44 1.82
Tractor/Trailer ‘CSSR from SCRTS to Tajiguas instead of Goid Coast 61 -0.13 -3.65 -0.01 -0.08 ~0.06] -880.47, -0.01 -0.03
Worker Commuting From the North 15.83 14 64 (2] .22 0.10f 1.421.88 0.12] 40"/'1
Worker Commuting From the South .69 0. .07, 0% .01 0.00] 61.77 0.01 .G0)
Total 1 28.03 5.17] .84 .08 .44 0.34] 12,386.86} 20,55 1,86}
* Daily (ib/day] = Mi y X 1 factor [g/mi} / 453.6 [g/ib]

op. Annual Emissions (Ibjyear)”

Vehicle Use Daysiyr co ROC NOx S0x PMI0 PM2.5 €O, ! CH, ! N,O
Freightliner Tractors Recycleables 10 POLA 311f 3.771.65] 1.196.36 1487.37 21.99 83.77 93.77] 3,664,692.89 5‘35&89! 565.85‘
Tractor/Trailer CSSR from SCRTS to Tajiguas instead of Gold Coast 3 -189.68 -41.25 -1,134.46; -2.75! -29.39 -18.15] -273,825.41 -2.25 -9.48
Worker Commuting From the North 3 4,.922.35] 43492 50953] 541 68.65 29.84| 442.237.03 35.81 21.20]
‘Worker Commuting From the South 311 213.81 18.89: 2213 0,24 298 1.30 18,203.14 .5€ .92
Total 8,71 8,131 1,608.92 884.57 24.89 136.02] 106.75] 3,852,313.65] 6,391.9¢ 57848
# Annual emissions {ib/year] = Daily emissiens {ib/day] x Operating days/year
Off-Site Motor Vehicle Fugitive PM Emissions
Emisslon Factors for Yehicies on Off-Site Paved Roads

Parameter Value Commenis
Road silt loading (g/m”?) 0.1 CalEEMod default
Onroad vehicles average weight (tons) 24 CalEEMod Default for Santa Barbara County
PM10 emisslon factor (b/mile} 6.61E-04 0.0022 x (silt lnading Ig/m*))™" x (average vehicle weighti'™ from AP-42 Section 13.2.1, Paved Roads(01/11
PM2.5 emission factor (ib/mile) 1.62E-04 0.00054 x (siit foading [gm " x {average vehicle weight)' ™ from AP-42 Section 13.2.1, Paved Hoads(01/11)
Daity Emigslons Annual Emissions
Mites/ Op. ibiday)® iblyear)”

Vehicle Use Day Daystyr PM10 PM2.5 PAMIO PM2.5
Freightliner Tractors Recycleables o POLA 4,716 11 3.1 _2_! 0.77] 969.55 237.98
Tractor/Trailer CSSR from SCRTS to Tajiguas instead of Gold Coast -238} 11 -0.16 -0.04 4‘.8.93’ -12.01
Worker Commuting From the North 2072 11 1.37 .34 425.98] 104,561
Waorker Commuting m the South 80 311 0.06 .01 18.50 4 §E|
Total I 4.39 1.08]_1,365.41] 335.07|
* Dally {ib/day} = Miles/day x 1 factor fib/mi]
® Annual emissions {ib/year] = Daily emissions {ib/day] x Operating daysfyear
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Table 33 MRF On-Site Fugitive PM Emissions with CSSR

Material Transfers with C8SR

Dail Annual Emission
Moisture Amm}:ﬂ op. Factors (lbfton)® | Emissions (lb/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]1 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 {lo/ton] = k x 0.0032 x (wind speed {mph] / 5)"* / (material moisture [%] /2)**
from AP-42, Section 13.2.4, Aggregate Handiing and Storage Piles (11/086)

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]
9 Emissions fib/year] = Emissions [ib/day] x Days/year
° PM10 and PM2.5 emissions from buildings controlied by dust collectors with 89.9 percent control efficiency
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Tabile 3¢ Motor Vehicle Emission Factors In Santa Barbara County for 2017

Emisslon Faclors *
l 1 l Hilleage
Vehicie Class Fusl co ROG NOx S0x PR1D PM2.5 ce, TOG CH, i NO (mpg)

LDA GAS LDAGAS 1.48E+0{)l 131E-01}  1.48E-01 . 26E 4 4.68E-02 ‘L97Ev0_2‘i__. 1.45E-01 L31E~02! 6.14E-03 26,001
LDA DL LDADSL 1.55E-01]  265E-02] 4.71E-01 31k . 34E- L 49E- A LO1E- 148E-031 1. 14E-02! 28.10
LDT1 GAS LDT1GAS 3.485-}00! L.06E-01}  3.59E-01 . 81E- 2.52E-021 1.45E-02 22.32

DT1 2.53E-01 A7E-02]  6.14E-01 . 38E - 2.89E-03] 1.18E-02 28.49

012 2.46E+. 27E-01]  3.47E-01]  4.46E- 2 11E 2‘ 1.44E-02 19.08'

2] 1.81E- L 17E-021  5.51E-01] 332 -02 1.73E-03]  1.14E-02 5

H .BEE + Q3E-01)  1.13E+00 .00E-02| g 4.58E-02] 4.70E-02 5

H .23E-01] 3.57E400: .02E-03| 12602 2.54E-01 1.22E-021  1.73E-02] 18,

03E-01]  9.78E-01 L99E-03]  4.73E-02  B1E-02 5.43E-01] 4.03E-02| 4.07E-02 .

1.18E+00; O7E-01} 3.36E+00} .02E-03]  147E-01] 8.38E-02) 2.36€-01 13E-02: A73E~02l 159.19
2.85E401] 3.62E400] 1.35E+00 LI7E-03] 4. 3.90E+00! .ME»OX} .61E-02! )
3.37E-r00] 287E-01] S08E-01 .66E~03} 4. L20E-01 N . 11E-02]
1.47E-018  2.636-02] 4.04E-01 L. 32E-03]  6.53E-02 9SE-02 1.43E-03] 1.14E-02
5A38E§00{ 211E-01}) 876E-01 . B6E-03] 4.71E-02|  1.98€.02! 48E-01 X 3.64E-02
7.31E-01] 2.32E-01] 7.05E+00] 1.156-02] 3.36E-01] 237E-01] 1.14E403 B4E- 3.95E-02
1.31E400]  2.74E-01 S5SE+00]  1.74E-02] 2.16E-01f 1.27E-01f 1.73E+03! . 12E-
1.62E+01]  1,21E+400! B7E+00] _7.40E-03] 4.65E-02] 1.93E-02{ 6.77E:02] 1.28E+
7.84E-01] 226E-01 L TOE+00 2‘05502‘ 43E-02{ 5 2.58E-01
7.34E+00] 6.16E-01] 1.05E+00} 7.64E-03] 4. 70E-01 - X
8,655-01' 2.48E-01] 1.18E+01} 1.34E-02] A .82E-0 1. 355 2] 4.€

T 1.07E+00] 324E-011 47964001 115E-02] 3.11E . . LBYE-0 1.77E-02] 2

{16 Public PublicDSL 3.34E-01} 84BE-02] 6 1E+001 1.18£-02| B .B3E-0; 4.62E-(

6 CAIRP heavy. CAIRP heavyDSL 446E-01} 1.22E-01] 330E.00 BBE- BSE 02 S8E-0 BYE-

& CAIRP small CAIRP smatiDSL .60E-01 S4E-D11  1.93E+00 . 10E- 1.22E-01 1.76E-01  A3E

6 DOS heavy 008 heavyDSL 4.46E-01 22E-01]  3.30E:00 (B5E 8.85E-02] 1.39E-01 .69E-

16 OO0S smalt 008 smaliDSL .0E-01 54E-01} 1.93E+00 1.226-01 1.76E-01  43E-03]
116 instate construction hea DSL instate construction heavyDSL 4.61E-01 1E-01] 6.42E400 1.08E-01 A8E-01]  7VE-03
instate construction smalt instate construction smaliDSL . 12E - 31E-01] 3.47E400 1.76E-01 | _283E-01] 1.26E-02| 3
instate heavyDSL 4.62E- J0E-01 1.07E-01 A8E-Q11  7.12E-03
instate smaliDSL 7.62E- L 16E-01 1.66E-01] 1,13E+03] .48E-G1
utitity DSt 3.86E A 7E-02] A JA7E- : 8.79E-021 1.16E403| 1.04E-01
TSGAS 1.29E404]  1.02E+00] 1. 24 3 1.98E-02] 6.67E4«D2| 1.08E+00 3.1
}9_ AgDSL 2.08E-01] 1.71E+03] 4.63E-01 X
(17 CAIRP DSL. CAIRPDSE 102E-0 J75E+03]  4.10E-01

7 CAIRP construction jostL CAIRP constructionDSL 4.65E +00] 1.128-0 J75E4031  4.10E-0

7 NNCOS EL NNQOSDSL 2.85E+00 1} 9.53E.02] 1.76E+ 3.86E-C

7 NOOS DSL NQOSDSL 4.B6E+001 1 11 113E-01 T8E+ 441ED
{T7 other port DSL other portDSE 7.87E400) . J38E-01 T2E 4 §.02E-0

Y7 POLA DSL POLADSL 7.87E+00; .7 38E-01 T8E4 .36E-01
[T7 Public DSL PublicDSL 1.:4&01! . 92E.051  2.00E ¢ 14E-01 X
[T7 Single DS 7 SingleDSL 8.92E+00] 1,59E- L 17E-02, 70E+03 .08E-0 3. 90K - .

[T7 single construction DSt 7 single constructionDBL B.ABE-D1]  1.BZE- 9,18E-y00( 1.7 1.59E .21 -02{ FOEs. L O7E-0 .90E-02] .

[7 SWCV DS 7 SWCVDSL 1.05E+00] 13E - 12364018 1 1.61E-01] 9.40E-02] 1.83E+ AJE .336-02! 21
{17 tractor [ 7 tractorDSL 1.16E+00 .5IE - 6.95E400 1.80E-0t11 1.11E-01] 1.68E+¢ . BEE- .81E-02| 71}
|17 tractor construction l_DiL 17 tractor constructionDSL 1.256+00 GOE - 7.80E+00] - 1.81E-01 12E-011 1.70E+ 3.08E- ATE  S0E-02/ .62}
117 ulility DSk 7 ulilityDSt, 90E+00]  3.60E-01] 9.58E+00 89E-02] 1.48E-01 L 14E-021  1.98E+0; 4.10E-01}  1.97E-02] .86E-02] 4.83
|T71S GAS [71ISGAS 4.33E+01] 1.28E+00] S5.91E+00 .63E-03]  4.58E-02) 1.87E-02] 5.63E402] 1.45E400] 1.01E-01 ' 46E-01 12,82
UBUS GAS UBUSGAS .BSE(01] 3.27E+00; 4,52&001 86E-03] _ 4.83E-02] 2 11E-02] 1.30E-01} 1.88E.01] 10.83
UBUS DSt UBUSDSL 2.17E400] 467E-01] 1.26E:01] 2.36E-02] 1.08E+00 . 78E-01 2.55E-02] 8.14E-02 4.07
All Other Buses DSL Ali Other BusasDSL 5O0BE-01] 1.42E.01] 635E+00] 1.15E-02] 1.98£.01] 1.10E-G1} 1.14E+03] 1.62E-01} 7./8E-03] 3.95E-02 8.39}
" O, ROC NOx, S0,, PM10, PM2.5, TOG and CO, calcutated by dividing total daily emissions in Santa Barbara County for 2017 by total miles,

and miteage calculated by dividing total daily fue! use by fotal miles from EMFACZ011 onfine data (htip://www.arb.ca 1. CH, for gasoline-fueted

vehicles caleulated by dividing total daily emissions in Santa Barbara County for 2017 by total miles calcufated with EMFAC20t 1 LDV
{hitp:/iwww.arb.ca. gov/msen/emtaczon idv.htm). CH, for diesel-fueled veheiles calculated as 0.048 x TOG

{see htipAwww.arb.ca 11-faq, 11_web_db_gstn07). N,O for gasoline-fueled vehicles as 0,046 x NOx, and
N:O for digsel-fusled vehicles as 0.3316 gt 5t {see hitp: arb.ca i 11-fag 11_web_db_qsin07)

TRRAP Operation Emissions 7%



AECOM Alr Quality Technical Memorandum Appendix B
Revised Tajiguas Landfill Resource Recovery Project

Appendix B
Existing Landfill Sources
Emissions Calculations

VProjsct 28907531 AECOM-Mustang TRRP Perniting'800 DLVRIED! - URS Prepared¥501.1 - Version, Name of Report or Detiverabie, Date'Final August 20T7\TRRP_AQ, Memorendurm 8_10_17 docx August 10, 2017






Table 1

Gasoline Dispensing Emissions
http://www.sbcaped.org/eng/di/fappforms/apcd-25T.pdf

SBCAPCD Approved Emission Factors

Modeling Parameters

Release
Height Stack Temp [Stack Vel {Stack Dia
Phase 1b/1000 gal]  thiyr tb/hr Process H{ft) {deg F) (ft/min) _ [{f) oZint (ft) |oYint (it}
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 | 1.779E-04 Refueling 3.28 -- - - 6.1 9.16
Spillage 0.42 1.5569 | 1.779E-04 Spillage 0 - - - 6.1 9.16
Total 1.24 4.602 }5.253E-04
Annual Throughput: 3711 gallyr
% 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 1b/hr Process (m) (deg K) (m/s) {m) aZint (m} | oYint (m){ Source ID
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 Landfill TAC Emissions




Table 2
LFG Fugitive Emissions

ftem Units Value Comments
CH, Production MT/yr 8,565/From GHG Analysis™
CH, Production cu. ft.iyr 4.55E+08]cu. fl. = MT x 10° g/MT / 453.6 g/lb / 16 Ib/lb-mole x 385.5 cf/lb-mole
LFG Production cu. fL.iyr 909,889,632.94 |Default 50% CH, from LandGEM Model
NMOC Concentration ppmyv as hexane 4,000{Default from LandGEM Model
NMOC Production cu. ft.iyr 3,639,558.53 |eu. ft NMOC = cu. ft. LFG x ppmv NMOC x 10°
NMOC Production Iblyr 811,937.83 |ib/yr = ppmv x 10-6 x 86 lb/lb-mole / 385.5 cu. ft./lb-mole
LFG Coliection Efficiency unitless 0.68{From GHG Analysisb
LFG Fugitive Emissions cu. ft./yr 291,164,683]LFG fugitive emissions = LFG production x (1 - Collection efficiency)
LFG Fugitive NMOC Emissions _{Ib/yr 2.60E+05|Controlled = Uncontrolled x (1 - Collection efficiency)
LFG Fugitive NMOC Emissions _{cu. fL./yr 1,164,658.73 |Controlled = Uncontrolied x (1 - Collection efficiency)

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

Existing Landfill TAC Emissions

103,869

86,236 SCFHr

SCFHr Estimated total LFG Production

Estimated Max LFG Flow rate to the engine & flare

83.0% Potential landfili gas collection efficiency




Table 3
Landfill Gas TAC Concentrations

LFG Concentration (ppm)°
2009 2011 2012 2013
CAS Molecular |AP-42, Table] Tajiguas Tajiguas Tajiguas Tajiguas Selected
Compound Number | Weight 2.4-1 pl Sample pl Sampt Value®

1,1,1-Trichloroethane 71556 1334 2.43E-01 2.00E-02 2.00E-02 4.00E-02 4.00E-02 4.00E-02
1,1,2,2-Tetrachioroethane 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 98.96 2.08E+00 3.40E-02 3.00E-02 6.00E-02 6.00E-02 6.00E-02
1.1-Dichloroethene (1,1-Dichloroethylene) 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-Dichioroethane (Ethylene dichloride} 107062 98.96 1.59E-01 3.00E-02 3.00E-02 5.00E-02 6.00E-02 6.00E-02
1,3-Butadiene {Vinyl ethylene) 106990 54.1 1.66E-01 1.66E-01
14-Dioxane (1,4-Diethylene dioxide) 123911 88.12 8.29E-03 8.29E-03
2-Butanone {Methy! ethyl ketone) 78933 72.11 4.01E+00 4.39E+00 4.72E400 5.44E+00 3.86E+00 5.44E4+00
2-Propanol (Isopropyl alcohol) 87630 60.1 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 5.09E-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 disulfide 75150 76.13 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
Ghlorobenzene 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
Chloroform 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
Dichioromethane (Methylene chioride) 75092 84.94 6.15E+00 5.70E-02 4.20E-02 6.00E-02 6.00E-02 6.00E-02
Ethylhenzene 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 sultide 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
Telrachioroethylene (Perchloroethylene) 127184 165.82 2.03E400 1.57E-01 1.14E-01 1.16E-01 1.02E-01 1.57E-01
Toluene {Methyi benzene) 108883 92.13 2.95E+01 3.80E+00 3.90E400 3.90E+00
Trichloroethylene (Trichloroethene) 79018 131.38 8.28E-01 8.50E-02, 5.50E-02 4.00E-02 6.10E-02 8.50E-02
Trichloromethane (Chloroform) 67663 119.37 7.08E-02 2.00E-02, 2.00E-02 4.00E-02 4.00E-02 4.00E-02
Vinyl acetale 108054 86.09 2.48E-01 2.48E-01
Vinyl chloride (Chloroethene) 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-, mixtures) 1330207 106.16 9.23E+00 8.52E+00 1.30E4+01 1.40E+01 1.47E+01 1.47E+01
® Values for Tajiguas samples are resulls from analysis of Tajiguas Li 92.35 13163

® Selected value is maximum value measured in Tajiguas samples or valie from AP-42 if compound was not measured in Tajiguas samples.

Existing Landfill TAC Emissions




Table 4
Landfill Gas Fugitive TAC Emissions

Hourly | Annual
LFG Emission | Emission

CAS Molecular | Concentration Rate Rate

Compound Number Weight (ppm)® (b/me)® | (biyr)®
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] 6.80E-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) 106834 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 (Methyl ethyl ketone) 78933 72.11 5.44E400] 3.38E-02] 2.96E+02
2-Propanol (Isopropy! alcohol) 67630 60.10 4.40E+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 tetrachloride 56235 153.81 4.00E-02] 5.30E-04| 4.65E+00
Chlorobenzene 108907 112.56 7.20E-02{ 6.99E-04] 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 chloride) 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] 2.65E-01
Hydrogen sulfide 7783064 34.08 9.40E+01| 2.76E-01] 2.42E+03
Methyl 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-01} 3.69E-03] 3.23E+01
Tetrachloroethylene (Perchloroethylene) 127184 165.82 1.57E-01] 2.24E-03] 1.97E+01
Toluene (Methy! 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
Viny! 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 =
Molar volume =
# See Table 2

291,164,682.54 cu. ft./year

385.5 scf/lb-mole

® Hourly emission rate [ib/hr] = Concentration [ppm] x 10 x Molecular weight [Ib/lb-mole] x
Fugitive LFG emission rate [scf/yr] / Molar volume [scf/lb-mole] / 8,760 [hr/year]

® Annual emission rate [Ib/yr] = Concentration [ppm] x 10°® x Molecular weight [Ib/lb-mole] x

Fugitive LFG emission rate [scf/yr] / Molar volume [scf/ib-mole]

Existing Landfill TAC Emissions

LFGFUG
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Table 6

Landfill Mobile Equipment DPM Emissions by Area

TRSHFILL
SCRAPPER
GRNWASTE
LEMAINOP

Hourly DPM | Annual DPM
Emissions | Emissions
Area {ib/hr) {iblyr)
2 2.72E-01 1.38E+02
3 4.36E-01 1.09E+02
4 1.38E-01 5.28E+01
5 2.01E-01 2.81E+01
6 7.51E-02 8.31E+00
7 7.51E-02 8.31E+00
Table 7
Landfill Green Waste Grinder DPM Emissions
(Area 4)
Hourly
Emissions
(Ib/hr) 1.56E-01
Annual
Emissions
{Ib/yr) 1.01E+02|GWGRIND

Existing Landfill TAC Emissions

1.66E+01 AREAGN7



Tabie 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)® | (b/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 chloride |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 gal/hr

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

Combustion.

hitp://www.vcaped.org/pubs/Engineering/AirToxics/combem.pdt
Only includes TACs with acute reference exposure levels.

Table 8-B
Area 3 (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 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 106-99-0 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 galthr

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

Combustion.

hitp://www.vecaped.org/pubs/Engineering/AirToxics/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 | (b/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 106-99-0 0.2174 1.98E-03
Toluene 108-88-3 0.1054 9.66E-04
Xylenes 1330-20-7 0.0424 3.89E-04
Hydrogen chiloride {7647-01-0 0.1863 1.71E-03
Arsenic 7440-38-2 0.0016 1.47E-05
Copper 7440-50-8 0.0041 3.78E-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 Pollution Controf District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
hitp//www.veaped.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
Acetaidehyde 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 17647-01-0 0.1863 6.65E-03
Arsenic 7440-38-2 0.00186 5.71E-05
Copper 7440-50-8 0.0041 1.46E-04
Mercury 7439-97-6 0.0020 7.14E-05
Nickel 7440-02-0 0.0039 1.39E-04
Hourly fuel use = 35.68 galfhr

? From Ventura County Air Poliution Control District
AB 2588 Emission Factors for Diesel Fuel Internal
Combustion.
http:/Aww.veaped.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 = 14.685 gal/hr

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

Combustion.

hitp://www.vcaped.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 {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 gal/hr

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

Combustion.

hitp/Awww.vcaped.org/pubs/Engineering/Air Toxics/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)“ (b/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 1.08BE-03
1,3-Butadiene 106-99-0 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 galhr

# From Veniura County Air Pollution Controt District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

GWGRIND

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

Existing Landfill TAC Emissions

SUM
Emissions
{Ib/hour)

AREAGN7

5.46E-03

5.06E-02

2.30E-02

9.93E-04

6.37E-03

3.09E-03

1.24E-03




Table 9

Table 9-A
Qn-Site Motor Vehicle DPM Emissions
Haximum PHI10 Hourly Annual
Round~ | A g L A ge | Maxi Hourly Emission oPik DPE
Operating Days/ $ileage [ Trip Dist.| Round- | Round Miles/ titess | Fuel Use Factor | Emissions | Emi
Vehicle Use Hours/Day Year Segment {mpa} (ml) |Yrips/Day| TripsiDay” Day Day {galhr)® {g/mi)® [

CSSR Impon’ 6 311|MRF-Entrance 3 2.23 7 71 1581 1561 0.43]  368E.02] 2.11E-04

MSW Haul® d 309}MRF~Emmncc 8 2.23] 603 159.2] 13447 355.00 6.57) 368E-02] 320E-03

lMsw Hauf g{ 309{MRF-Trash Fifl 6! 0.90 503 15921 54.39 143,59 2.66] 3.68E-021 129E-03| 1.36E+00]

Uity truck and trailer 3 311 |MRF-Compost 14 0.50 [ [ 5.41 541 0.08]  4.80E-03] 9.75E-06[ 1.82E-02
Ford F350 XL ity truck and trailer 6 311|MRF-Entrance 14 2.23 d 6] 1338 13.38] 0.16] _A.90E-03] 241E05

* Maximum round trips/day for MSW Haul = Average Round Trips/day x 2.64

® Maximum hourly fuel use [galinr] = A daily mileage {mi y} 7 Mileage [mpg} / Operating hours/day

° Tractoritrailer is from EMFAC2011 emission rates for T7 trucks in Santa Barbara County
at 15 mph in calendar year 2017 hitp//www.arb.ca.gov/emfac/

Ford F350 XL is from EMFACR2011 emission rates for 2017 model year fight heavy-duty truck 2 in Santa Barbara County

at 45 mph in calendar year 2017 hitpy//www.arb.ca.gov/emiac/

“ Hourly DPM {ib/hr} = Maxi iles/day x PM10 factor [g/mi] / 453.6 {g/b] / Operating hours/day

 Annual DPM emissions [ib/yr] = Average miles/day x PM10 emission factor [g/mi) / 453.6 [¢/b] x Days/year

! Trips/day are from Project Traific Study.

 Average trips/day are 2013 lotals / 309 working days,

Table 9-B
Ou-Site Motor Vehicle DPM Emissions by Segment
Hourly
DPM Project DPM|  Total DP#
Emissions Annual DPRER ER (8a-2p) Emissions
omn® (byyr)* biyr) (btyr)
3.44E-03 3.B1E+00 1.41E+00 5.238+00 IMRFENTRY
1.28E-03 1.36E400 a 1,36E+00 ’HAUL
8.75€-08 1.82E-02 8.89€-02 1.08E-01 MRFCOMP

Existing Landfift 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
CAs | (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 0.0339] 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.

HAUL

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

Benzene 71-43-2 0.1863] 4.95E-04
Formaldehyde 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 0.0038f 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.

http/iwww.vcaped.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 toffrom Com

ost Area (8:00 a.m. - 2:00 p.m.)

Emission
Factor | Existing | Project Total
CAS | (Ib/1,000 | Emissions |Emissions|Emissions
Compound Number gat)a {Ib/hour) (ib/hr) {Ib/hr)
Benzene 71-43-2 0.1863] 1.20E-05] 1.20E-05| 2.40E-05
Formaldehyde 50-00-0 1.7261f 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 0.0339f 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-06] 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 Gontrol District
AB 2588 Emission Factors for Diesel Fuel Internal

Combustion.

hitp//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

IC Engine IC Engine Flare Flare

LFG LFG Heat LFG LFG LFG Heat LFG

Heat Input Value Input Heat Input Value input

Quarter (MMBtu)® | (Btu/sci)® (scf)® (MMBtu)® | (Btu/sci)® (scf)®
First 68,570.76 569 120,511,002 8,5684.20 582 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
® | FG input [scf] = LFG heat input [MMBtu] x 108 [Btu/MMBtu] / LFG heat value [Btu/scf]

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/MMsc)® (ib/hr)° (Iblyr)®
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)luoranthene 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 2.62E4-01
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 Chioride 75-01-4 4.01E-03 2.76E-04 2.08E+00
Hourly LFG flow rate = 68,922 scth Maxirnum rated capacity from facility Title V permit

Annual LFG flow rate

for flare fired on landfill gas

519,455,296 scf
2 Maximum emission factors from California Air Toxics Emission Factors hitp://www.arb.ca.gov/app/emsinv/catef_form.html

2013 reported annual total

5 Hourly emission rate [Ib/hr] = Emission factor [Ib/MMscf] x Hourly LFG flow rate [scth] / 10° [sct/MMscf]
¢ Annual emission rate [Ib/hr] = Emission factor [Ib/MMscf] x Annual LFG flow rate [scfh] / 10° [scH/MMscf]

Existing Landfill TAC Emissions
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Table 13

Flare Toxic Air Contaminant Emissions from LFG Combustion

Hourly Annual
Emission Emission Emission Emission
CAS Factor Factor Rate Rate
Compound Number {ib/MMscf) Source® (lb/hr)b (tbiyr)°

Indeno(1,2,3-cd)pyrene |193-39-5 5.60E-02]CATEF 4.83E-03] 1.47E+00{EXISTFLR
Manganese 7439-96-5 2.92E-03|Source Test 2.52E-04] 7.66E-02
Naphthalene 91-20-3 1.75E-041Source Test 1.51E-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 1.08E+02{CATEF 9.40E+00] 2.86E+03
Trichloroethene 79-01-6 1.13E+00{CATEF 9.74E-02] 2.97E+01
Vinyl Chioride 75-01-4 7.64E-02{CATEF 6.59E-03] 2.00E+00
Xylene (m,p) 1330-20-7 4.61E-01|CATEF 3.98E-02] 1.21E+01
Xylene (0) 95-47-6 3.35E-01{CATEF 2.89E-02] 8.79E+00
Zinc 7440-66-6 4,28E+00]CATEF 3.69E-01] 1.12E+02
1,1,1-Trichloroethane  }71-55-6 3.37E-01{CATEF 2.91E-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+00{CATEF 1.16E-011  3.54E+01
1,4-Dioxane 123-91-1 4.55E-03]Source Test 3.93E-04{ 1.19E-01
2-Methylnaphthalene  191-57-6 9.56E-05{Source Test 8.24E-06f 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-021 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-03] 1.55E+00
Benzene 71-43-2 8.59E-01{CATEF 7.41E-021 2.25E+01
Benzo(ajanthracene 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  1205-99-2 5.60E-02{CATEF 4.83E-03f 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-03f 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
Chlorobenzene 108-90-7 8.69E-01{CATEF 7.49E-02] 2.28E+01
Chioroform 67-66-3 5.60E-02{CATEF 4.83E-03f 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-04] 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-02f 1.13E+01
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-05f 7.44E-03
Formaldehyde 50-00-0 1.77E-01{Source Test 1.53E-021 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 scfth Maximum one minute flow rate provided by SBCAPCD

Annual LFG flow rate 26,239,885 scf 2013 reported annual total
# CATEF = Maximum emission factors from California Air Toxics Emission Factors hitp://www.arb.ca.gov/app/emsinv/catef_form.htm!
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.
b Hourly emission rate [Ib/hr] = Emission factor [Ib/MMscf] x Hourly LFG flow rate [scth}/ 10° [sc/MMscf]
¢ Annual emission rate {Ib/hr] = Emission factor [Ib/MMscf] x Annual LFG flow rate [scfh]/ 10° [sch/MMscf)

Existing Landfill TAC Emissions 15






