APPENDICES




AIR QUALITY







Project:
Date:
Scenario:

El Rio Sewer
12/19/00

Peak Day (3 spreads)

INPUTS AND EMISSION FACTORS

HEAVY EQUIPMENT EMISSIONS

Load Factor Emission Factors {lb/BHP-hr}

Equipment Type Model Fuel | BHP | Number (Percent) Hours/Day NOx ROC cO PM10 SOx
Tracked tractor Caterpillar D6 Diesel 140 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor Caterpillar D8N Diesel 285 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor (cert.) Caterpillar D8 Diesel 285 0 64 8 0.015 0.002 0.011 0.0009 0.002
Pipelayer Caterpillar 527G Diesel { 200 0 64 8 0.023 0.002 0.011 0.0010 0.002
Wheeled tractor Caterpillar 824C Diesel | 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Landfill compactor Caterpillar 826C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Elevating scraper Caterpillar 623E Diesel 365 0 72 8 0.019 0.001 0.011 0.0015 0.002
Elevating scraper (cert.) Caterpillar 623 Diesel 365 0 72 8 0.015 0.002 0.011 0.0009 0.002
Tandem scraper Caterpillar 637E Diesel 700 0 72 8 0.019 0.001 0.011 0.0015 0.002
Standard scraper Caterpillar 631E Diesel 450 0 72 8 0.019 0.001 0.011 0.0015 0.002
Grader Caterpillar 140G Diesel 150 0 61 8 0.021 0.001 0.011 0.0015 0.002
Backhoe Caterpillar 426 Diesel 70 3 55 8 0.022 0.003 0.015 0.0010 0.002
Wheeled loader Bobcat Diesel 65 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 950E Diesel 160 2 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 966E Diesel 2186 2 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 9888 Diesel | 375 0 68 8 0.023 0.002 0.011 0.0015 0.002
Excavator Caterpiltar 235 Diesel 250 3 57 8 0.024 0.001 0.011 0.0015 0.002
Excavator Caterpillar 245 Diesel | 360 0 57 8 0.024 0.001 0.011 0.0015 0.002
Off-highway truck Caterpillar 7738 Diesel | 650 0 57 8 0.026 0.005 0.032 0.0020 0.002
Crane Cummins Diesel | 230 3 43 8 0.023 0.003 0.009 0.0015 0.002
Generafor Caterpillar 3114 Diesel 109 0 74 8 0.018 0.002 0.011 0.0010 0.002
Asphalt paver Caterpillar AP-1200 | Diesel 145 0 62 8 0.023 0.001 0.007 0.0010 0.002
Welding machine Perkins 4-236 Diesel 63 0 45 8 0.018 0.002 0.011 0.0010 0.002
Water wagon Caterpillar 34068 | Diesel | 350 0 57 8 0.026 0.006 0.032 0.0020 0.002
Roller Caterpillar CS-431B_| Diesel 102 3 56 8 0.020 0.002 0.007 0.0010 0.002
DAILY AND TOTAL EMISSIONS

Emissions (lb/day) Total Emissions (Total Tons)

Equipment Type NOx ROC | CO PM10 SOx Days NOx ROC [ofe) PM10 SOx
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Pipelayer 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Landfill compactor 0.0 0.0 0.0 0.0 0.0 [} 0.00 0.00 0.00 0.00 0.00
Elevating scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tandem scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Standard scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Grader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Backhoe 20.3 28| 139 0.9 1.8 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 40.0 3.5] 19.41 2.6 35 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 54.1 4.7 259 35 4.7 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 82.1 34| 376 5.1 6.8 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Off-highway truck 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Crane 54.6 74] 214 36 47 0 0.00 0.00 0.00 0.00 0.00
Generator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Asphalt paver 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Welding machine 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Water wagon 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Roller 274 27 9.6 14 27 0 0.00 0.00 0.00 0.00 0.00

SuMm 2785 242 1274 171 244 0.00 0.00 0.00 0.00 0.00

Emissions = BHP*Number*Load factor/100*Hours/day*lb/BHP-hr

Emission factors from Nonroad Engine and Vehicle Emissions Study (EPA, 1991)

Load factors from EPA NONROAD Model (in prep): Average Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (Report No. NR-005, Dec 1997)
1996 Federal Stds: 0.015 NOx, 0.0009 PM, 0.002 THC Ib/BHP-hr

Revised August 23, 2000

Padre Associates, inc.



Project:
Date:
Scenario:

El Rio Sewer
12/19/00

Total Project (3 spreads)

INPUTS AND EMISSION FACTORS

HEAVY EQUIPMENT EMISSIONS

Load Factor Emission Factors (lb/BHP-hr)

Equipment Type Model Fuel | BHP { Number {Percent) Hours/Day NOx ROC co PM10 SOx
Tracked tractor Caterpillar D6 Diesel 140 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked fractor Caterpillar D8N Diesel 285 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor (cert.) Caterpillar D8 Diesel 285 0 64 8 0.015 0.002 0.011 0.0009 0.002
Pipelayer Caterpillar 527G Diesel | 200 0 64 8 0.023 0.002 0.011 0.0010 0.002
Wheeled tractor Caterpillar 824C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Landfill compactor Caterpiilar 826C Diesel | 315 0 59 8| 0.021 0.002 0.010 0.0005 0.002
Elevating scraper Caterpillar 623E Diesel 365 0 72 8 0.019 0.001 0.011 0.0015 0.002
Elevating scraper (cert.) Caterpillar 623 Diesel 365 0 72 8 0.015 0.002 0.011 0.0009 0.002
Tandem scraper Caterpillar 637E Diesel 700 0 72 8 0.018 0.001 0.011 0.0015 0.002
Standard scraper Caterpillar 631E Diesel 450 0 72 8 0.019 0.001 0.011 0.0015 0.002
Grader Caterpillar 140G Diesel 150 0 61 8 0.021 0.001 0.011 0.0015 0.002
Backhoe Caterpillar 426 Diesel 70 3 55 8 0.022 0.003 0.015 0.0010 0.002
Wheeled loader Bobcat Diesel 65 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 950E Diesel 160 2 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 966E Diesel 216 2 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 9888 Diesel 375 0 68 8 0.023 0.002 0.011 0.0015 0.002
Excavator Caterpillar 235 Diesel 250 3 57 8 0.024 0.001 0.011 0.0015 0.002
Excavator Caterpillar 245 Diesel 360 0 57 8 0.024 0.001 0.011 0.0015 0.002
Off-highway truck Caterpillar 773B Diesel | 650 0 57 8 0.026 0.005 0.032 0.0020 0.002
Crane Cummins Diesel | 230 3 43 8 0.023 0.003 0.009 0.0015 0.002
Generator Caterpiliar 3114 Diesel 109 0 74 8 0.018 0.002 0.011 0.0010 0.002
Asphalt paver Caterpillar AP-1200 | Diesel 145 0 62 8 0.023 0.001 0.007 0.0010 0.002
Welding machine Perkins 4-236 Diesel 63 0 45 8 0.018 0.002 0.011 0.0010 0.002
Water wagon Caterpillar 3406B | Diesel | 350 0 57 8 0.026 0.005 0.032 0.0020 0.002
Roller Caterpillar CS-431B_| Diesel 102 3 56 8 0.020 0.002 0.007 0.0010 0.002
DAILY AND TOTAL EMISSIONS

Emissions (Ib/day) Total Emissions (Total Tons)

Equipment Type NOx ROC | CO PM10 SOx Days NOx ROC CO PM10 SOx
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Pipelayer 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Landfilt compactor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper (cert.) 0.0 0.0 0.0 0.0 0.0 4 0.00 0.00 0.00 0.00 0.00
Tandem scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Standard scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Grader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Backhoe 20.3 28| 13.9 0.9 1.8 300 3.05 0.42 2.08 0.14 0.28
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 40.0 3.5 19.1 2.6 35 300 6.01 0.52 2.87 0.39 0.52
Wheeled loader 54.1 47| 259 3.5 47 300 8.11 0.71 3.88 0.53 0.71
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 82.1 34| 376 5.1 6.8 300 12.31 0.51 5.64 0.77 1.03
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Off-highway truck 0.0 0.0 0.0 0.0 0.0 [ 0.00 0.00 0.00 0.00 0.00
Crane 54.6 7.4 214 3.6 4.7 300 8.19 1.07 3.20 0.53 0.71
Generator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Asphalt paver 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Welding machine 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Water wagon 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Roller 27.4 27 9.6 14 27 300 _4.11 0.41 1.44 0.21 0.41

Sum 2785 242 1274 17.1 244 41.78 3.64 19.12 2.57 3.65

Emissions = BHP*Number“Load factor/100*Hours/day*lb/BHP-hr

Emission factors from Nonroad Engine and Vehicle Emissions Study (EPA, 1991)

Load factors from EPA NONROAD Model (in prep): Average Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (Report No. NR-005, Dec 1997)
1996 Federal Stds: 0.015 NOx, 0.0009 PM, 0.002 THC Ib/BHP-hr

Revised August 23, 2000

Padre Associates, Inc.



Project:
Date:
Scenario:

El Rio Sewer
12/19/00
Boring & Jacking

HEAVY EQUIPMENT EMISSIONS

INPUTS AND EMISSION FACTORS

Load Factor Emission Factors (Ib/BHP-hr)

Equipment Type Model Fue! | BHP [ Number (Percent) Hours/Day NOx ROC Cco PM10 SOx
Tracked tractor Caterpillar D6 Diesel 140 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor Caterpillar D8N Diesel 285 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor (cert.) Caterpillar D8 Diesel 285 0 64 8 0.015 0.002 0.011 0.0009 0.002
Pipelayer Caterpillar 527G Diesel 200 0 64 8 0.023 0.002 0.011 0.0010 0.002
Wheeled tractor Caterpillar 824C Diesel 315 Q 59 8 0.021 0.002 0.010 0.0005 0.002
Landfill compactor Caterpillar 826C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Elevating scraper Caterpillar 623E Diesel 365 0 72 8 0.019 0.001 0.011 0.0015 0.002
Elevating scraper (cert.} Caterpillar 623 Diesel 365 0 72 8 0.015 0.002 0.011 0.0009 0.002
Tandem scraper Caterpillar 637E Diesel 700 0 72 8 0.019 0.001 0.011 0.0015 0.002
Standard scraper Caterpillar 631E Diesel 450 0 72 8 0.019 0.001 0.011 0.0015 0.002
Grader Caterpillar 140G Diesel 150 0 61 8 0.021 0.001 0.011 0.0015 0.002
Backhoe Caterpillar 426 Diesel 70 0 55 8 0.022 0.003 0.015 0.0010 0.002
Wheeled loader Bobcat Diesel 65 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 950E Diesel 160 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 966E Diesel 216 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 988B Diesel 375 0 68 8 0.023 0.002 0.011 0.0015 0.002
Excavator Caterpillar 235 Diesel 250 0 57 8 0.024 0.001 0.011 0.0015 0.002
Excavator Caterpillar 245 Diesel 360 a 57 8 0.024 0.001 0.011 0.0015 0.002
Off-highway truck Caterpillar 7738 Diesel 650 Q 57 8 0.026 0.005 0.032 0.0020 0.002
Crane Cummins Diesel 230 0 43 8 0.023 0.003 0.009 0.0015 0.002
Drill rig Caterpillar 3406 Diesel 320 1 75 12 0.018 0.002 0.011 0.0010 0.002
Mud pumps Caterpillar 3306 Diesel 190 2 74 12 0.018 0.002 0.011 0.0010 0.002
Welding machine Perkins 4-236 Diesel 63 0 45 8 0.018 0.002 0.011 0.0010 0.002
Water wagon Caterpillar 3406B | Diesel 350 1] 57 8 0.026 0.005 0.032 0.0020 0.002
Roller Caterpillar CS-4318 | Diesel 102 0 56 8 0.020 0.002 0.007 0.0010 0.002
DAILY AND TOTAL EMISSIONS

Emissions (Ib/day) Total Emissions (Total Tons)

Equipment Type NOx ROC [ CO PM10 SOx Days NOx ROC Cco PM10 SOx
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Pipelayer 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Landfill compactor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tandem scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Standard scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Grader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Backhoe 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Off-highway truck 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Crane 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Drill rig 51.8 58| 317 2.9 5.8 5 0.13 0.01 0.08 0.01 0.01
Mud pumps 60.7 6.7] 371 3.4 6.7 5 0.15 0.02 0.08 0.01 0.02
Welding machine 0.0 0.0 0.0 0.0 0.0 [¢] 0.00 0.00 0.00 0.00 0.00
Water wagon 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Roller 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00

SUM 1126 125 688 6.3 12.5 0.28 0.03 0.17 0.02 0.03

Emissions = BHP*Number*Load factor/100*Hours/day*Ib/BHP-hr

Emission factors from Nonroad Engine and Vehicle Emissions Study (EPA, 1991)

Load factors from EPA NONROAD Model (in prep): Average Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (Report No. NR-005, Dec 1997)
1996 Federal Stds: 0.015 NOx, 0.0008 PM, 0.002 THC Ib/BHP-hr

Revised August 23, 2000

Padre Associates, Inc.
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MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model

(2/10/00 Version)

Project: El Rio Sewer
Date: 12/19/00
Scenario: Construction workers (Peak Day)
Year 2006
Daily Trips 70.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
Y%Autos 35.00 0.54 98.23 0.23 2 365 1
%LD Trucks 60.00 0.00 98.75 0.25 0 628 2
%MD Trucks 5.00 0.02 94.98 5.00 Q 50 3
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
%Motorcycles 0.00 100.00 0.00 0.00 - 0 Q0 4]
TOTAL 100.0 2 1,043 5
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 [NCat Auto Run 29.04 |NCat Auto Run 2.91 INCat Auto Run 0.03
Cat Auto Run 0.10 [Cat Auto Run 2.19 |Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 |Diesel Auto Run 1.09 |Diesel Auto Run 1.40 | Diesel Auto Run 034
NCat LDT Run 0.00 [NCat LDT Run 0.00 [NCat LDT Run 0.00 [NCat LDT Run 0.00
Cat LDT Run 0.10 |Cat LDT Run 2.09 [CatLDT Run 0.48 |Cat LDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 |Diese! LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 INCat MDT Run 3.46 |NCat MDT Run 0.03
Cat MDT Run 0.18 ICat MDT Run 2.38 {Cat MDT Run 0.70 |Cat MDT Run 0.00
Diesel MDT Run 0.15 |Diesel MDT Run 3.59 |Diesel MDT Run 3.10 |Diesel MDT Run 0.24
HDT Run 0.78 |HDT Run 6.32 |HDT Run 7.46 |HOT Run 0.37
Motorcycle Run 1.56 [Motorcycle Run 6.59 |Motorcycle Run 0.99 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 {NCat Auto Variable Start 37.05 |NCat Auto Variable Start 1.26 |Motorcycle Tire/Brakg 0.0t
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start| 0.61 |Diesel Auto Variable Start 8.81 |Diesel Auto Variable Start 0.35
NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 |Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 [Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 [NCat MDT Variable Start 28.30 |[NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 2.73
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 {Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions (g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions {g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions {g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions (g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 0.41 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Aulo Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporalive 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 0.26 5.07 1.04 0.00
Variable Start 0.23 2.69 0.26 0.00
Hot Soak 0.06 0.00 0.00 0.00
Diurnal 0.03 0.00 0.00 0.00
Resting 0.00 0.00 0.00 0.00
Evaporative 0.06 0.00 0.00 0.00
Tlre/Break Wear 0.00 0.00 0.00 0.05
SUM 0.64 7.76 1.30 0.05
Tons 0.000 0.004 0.001 0.000

Padre Associates, Inc.




MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model

(2/10/00 Version}

Project: El Rio Sewer
Date: 12/19/00
Scenario: Construction workers (Total Project)
Year 2006
Total Trips 21000.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Autos 35.00 0.54 99.23 0.23 595 109,401 254
%LD Trucks 60.00 0.00 99.75 0.25 0 188,528 473
%MD Trucks 5.00 0.02 94.98 5.00 3 14,959 788
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
%Motorcycles 0.00 100.00 0.00 0.00 0 0 0
TOTAL 100.0 599 312,888 1,514
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |[NCat Auto Run 29.04 |NCat Auto Run 2.91 [NCat Auto Run 0.03
Cat Auto Run 0.10 [Cat Auto Run 2.19 {Cat Auto Run 0.32 [Cat Auto Run 0.00
Diesel Auto Run 0.31 |Diesel Auto Run 1.09 |Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCat LDT Run 0.00 |NCat LDT Run 0.00 |[NCat LDT Run 0.00 [NCatLDT Run 0.00
CatLDT Run 0.10 |Cat LDT Run 2.09 |CatLDT Run 0.48 |CatLDT Run 0.00
Diesel LDT Run 0.27 |Diese! LDT Run 1.09 {Diesel LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 {NCat MDT Run 3.46 [NCat MDT Run 0.03
Cat MDT Run 0.18 {Cat MDT Run 2.38 {Cat MDT Run 0.70 [Cat MDT Run 0.00
Diesel MDT Run 0.15 jDiesel MDT Run 3.59 |Diesel MDT Run 3.10 | Diese!l MDT Run 024
HDT Run 0.79 |HDT Run 6.32 |HDT Run 7.46 [HDT Run 0.37
Motorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.99 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |NCat Auto Variable Start 37.05 |NCat Auto Variable Start 1.26 [Motorcycle Tire/Brake 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 [Cat Auto Variable Start 1.25
Diesel Auto Variable Start| 0.61 |Diesel Auto Variable Start 8.81 [Diesei Auto Variable Start 0.35
NCat LDT Variable Start 0.00 |NCat LDT Variable Start 0.00 |NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 [Cat LDT Variable Start 17.12 |Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 [Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 [NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 [Motorcycle Variable Start 10.68 |Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCal MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 027 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions (g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions (g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions (g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporalive emissions {g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 0.41 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 77.28 1521.58 311.10 1.01
Variable Start 70.09 807.15 79.22 0.00
Hot Soak 17.717 0.00 0.00 0.00
Diurnal 8.29 0.00 0.00 0.00
Resting 1.08 0.00 0.00 0.00
Evaporative 18.13 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 13.89
SuMm 192.64 2328.74 380.32 14.90
Tons 0.096 1.164 0.185 0.007

Padre Associates, Inc.



MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model

(2/10/00 Version)

Project: Ei Rio Sewer
Date: 12/19/00
Scenario: Heavy-duty trucks {Peak Day)
Year 2006
Total Trips 13
Trip Length 15.0
TOG-Temperalure 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MiX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%eAutos 0.00 0.54 99.23 0.23 0 0 0
%LD Trucks 0.00 0.00 89.75 0.25 0 0 0
%MD Trucks 0.00 0.02 94.98 5.00 0 0 0
%HD Trucks 100.00 0.00 0.00 100.00 0 0 195
%Motorcycles 0.00 100.00 0.00 0.00 0 0 0
TOTAL 100.0 0 0 195
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 [Cat Auto Run 2.19 |Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 |Diesel Auto Run 1.09 |Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCat LDT Run 0.00 NCat LDT Run 0.00 [NCatLDT Run 0.00 |NCat LDT Run 0.00
Cat LDT Run 0.10 [CatLDT Run 2.09 [CatLDT Run 0.48 |Cat LDT Run 0.00
Diesel LDT Run 0.27 [Diesel LDT Run 1.09 |Diesel LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |NCat MDT Run 3.46 |NCat MDT Run 0.03
Cat MDT Run 0.18 |Cat MDT Run 2.38 |Cat MDT Run 0.70 |Cat MDT Run 0.00
Diese! MDT Run 0.15 |Diesel MDT Run 3.59 |Diesel MDT Run 3.10 |Diesel MDT Run 0.24
HDT Run 0.79 |HDT Run 6.32 |HDT Run 7.46 [HDT Run 0.37
Molorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.99 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 INCat Auto Variable Start 37.05 |[NCat Auto Variable Start 1.26 |Motorcycle Tire/Brakq 0.01
Cat Auto Variable Start 1.43 [Cat Auto Variable Start 17.60 |Cat Autfo Variable Start 1.25
Diesel Auto Variable Start 0.61 |Diesel Auto Variable Start 8.81 [Diesel Auto Variable Start 0.35
NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00 |NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 [Cat LDT Variable Start 1.91
Diesel LOT Variable Start 0.99 [Diesel LDT Variable Start 6.93 |Diesel LDT Varigble Start 1.06
NCat MDT Variable Start 5.77 [NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 |Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 |Motorcycle Variable Slart 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions (g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions (g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions {g/hour} due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions {(g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 041 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12 .
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cal LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 0.34 272 321 0.16
Variable Start 0.00 0.00 0.00 0.00
Hot Soak 0.00 0.00 0.00 0.00
Diurnal 0.00 0.00 0.00 0.00
Resting 0.00 0.00 0.00 0.00
Evaporative 0.00 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 0.02
SUM 0.34 272 321 0.18
Tons 0.000 0.001 0.002 0.000

Padre Associates, Inc.




MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model

(2/10/00 Version)

Project: El Rio Sewer
Date: 12/19/00
Scenario: Heavy-duty trucks (Total Project)
Year 2006
Total Trips 4000
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Aulos 0.00 0.54 99.23 0.23 0 0 0
%LD Trucks 0.00 0.00 99.75 0.25 0 0 0
%MD Trucks 0.00 0.02 94.98 5.00 Q 0 0
%HD Trucks 100.00 0.00 0.00 100.00 0 0 60.000
Y%Motorcycles 0.00 100.00 0.00 0.00 0 0 Q
TOTAL 100.0 0 0 60,000
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 |Cat Auto Run 2.19 [Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 {Diesel Auto Run 1.09 | Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCatLDT Run 0.00 [NCat LDT Run 0.00 |[NCat LDT Run 0.00 |NCat LDT Run 0.00
CatLDT Run 0.10 |Cat LDT Run 2.09 [CatLDT Run 0.48 |Cat LDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 |Diesel LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 [NCat MDT Run 21.92 |NCat MDT Run 3.46 |NCat MDT Run 0.03
CatMDT Run 0.18 |Cat MDT Run 2.38 [CatMDT Run 0.70 |Cat MDT Run 0.00
Diesel MDT Run 0.15 |Diesel MDT Run 3.59 |Diesel MDT Run 3.10 |Diesel MDT Run 0.24
HDT Run 0.79 |HDT Run 6.32 [HDT Run 7.46 |HDT Run 0.37
Molorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.98 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |NCat Auto Variable Start 37.05 |NCat Auto Variable Start 1.26 [Motorcycle Tire/Brakg 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start| 0.61 [Diesel Auto Variable Start| 8.81 |Diesel Auto Variable Start| 0.35
NCat LDT Variable Start 0.00 |NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 [Cat LDT Variable Start 17.12 |Cat LDT Variable Start 191
Diese! LDT Variable Start 0,99 [Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 |NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 |Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 |{Motorcycle Variable Start 10.68 [Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HOT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions {g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporalive emissions (g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Dlurnal Evaporative emissions {g/hour) due to daily rise in temperature
Cat MDT Diumal 0.36 Resting Evaporative emissions (g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 041 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporalive 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 104.50 835.98 986.77 48.94
Variable Start 0.00 0.00 0.00 0.00
Hot Soak 0.00 0.00 0.00 0.00
Diurnal 0.00 0.00 0.00 0.00
Resting 0.00 0.00 0.00 0.00
Evaporative 0.00 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 6.61
sum 104.50 835.98 986.77 55.56
Tons 0.052 0.418 0.493 0.028

Padre Associates, Inc.




MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model
(2/10/00 Version)

Project. El Rio Sewer
Date: 12/21/00
Scenario: Operations
Year 2006
Daily Trips 4.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time {(min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Autos 0.00 0.54 99.23 0.23 0 0 0
%D Trucks 100.00 0.00 99.76 0.25 0 60 0
%MD Trucks 0.00 0.02 94.98 5.00 0 0 0
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
%Motorcycles Q.00 100.00 0.00 0.00 [1] 0 0
TOTAL 100.0 0 60 0
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |[NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 |Cat Auto Run 2.19 |Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Aufo Run 0.31 |Diesel Auto Run 1.09 | Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCatLDT Run 0.00 [NCat LDT Run 0.00 |[NCat LDT Run 0.00 |[NCat LDT Run 0.00
CatLlDT Run 0.10 |Cat LDT Run 2.09 {Cat LDT Run 0.48 |CatLDT Run 0.00
Diesel LOT Run 0.27 |Diese!l LDT Run 1.09 |Diesei LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |NCat MDT Run 3.46 |NCat MDT Run 0.03
Cat MDT Run 0.18 [Cat MDT Run 2.38 [Cat MDT Run 0.70 [Cat MDT Run 0.00
Diesel MDT Run 0.15 |Diese! MDT Run 3.59 |Diesel MDT Run 3.10 |Diese!l MDT Run 0.24
HDT Run 0.79 [HDT Run 6.32 |HDT Run 7.46 |HDT Run 0.37
Motorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.99 [Motorcycle Run 0.04
NCat Auto Variable Start 7.61 [NCat Aulo Variable Start 37.05 |NCat Auto Variable Start 1.26 |Motorcycle Tire/Brake 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start| 0.61 |Diesel Auto Variable Start 8.81 |Diesel Auto Variable Start 035
NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 [Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 [Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 INCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 |Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions {g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions {g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions {g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions (g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 0.41 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
CatLDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.018
RESULTS (Total lbs)

ROG co NOx PM
Running 0.01 0.28 0.06 0.00
Variable Start 0.01 0.15 0.02 0.00
Hot Soak 0.00 0.00 0.00 0.00
Diurnal 0.00 0.00 0.00 0.00
Resting 0.00 0.00 0.00 0.00
Evaporative 0.00 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 0.00
Sum 0.03 0.43 0.08 0.00
Tons 0.000 0.000 0.000 0.000

Padre Associates, Inc.



MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model

(2/10/00 Version)

Project: El Rio Sewer
Date: 12/21/00
Scenario: Operations
Year 2006
Annual Trips 560.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Autos 0.00 0.54 99.23 0.23 0 [ 0
%LD Trucks 100.00 0.00 99.75 0.25 0 8,379 21
%MD Trucks 0.00 0.02 94.98 5.00 0 0 0
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
Y%Motorcycles 0.00 100.00 0.00 0.00 0 0 0
TOTAL 100.0 [ 8,379 21
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 [Cat Auto Run 2.19 |Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 [Diesel Auto Run 1.09 |Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCat LDT Run 0.00 [NCatLDT Run 0.00 |NCat LDT Run 0.00 [NCat LDT Run 0.00
CatLDT Run 0.10 [Cat LDT Run 2.08 {Cat LDT Run 0.48 |Cat LDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 |Diesel LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |NCat MDT Run 3.46 [NCat MDT Run 0.03
CatMDT Run 0.18 [Cat MDT Run 2.38 {Cat MDT Run 0.70 |Cat MDT Run 0.00
Diesel MDT Run 0.15 |Diesel MOT Run 3.59 [Diese!l MDT Run 3.10 |Diesel MDT Run 024
HDT Run 0.79 [HDT Run 6.32 |HDT Run 7.46 |HDT Run 0.37
Motorcycle Run 1.56 [Motorcycle Run 6.59 |Motorcycle Run 0.99 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |NCat Auto Variable Start 37.05 |NCat Auto Variable Start 1.26 [Motorcycle Tire/Brakeg 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start] 0.61 [Diesel Auto Variable Start| 8.81_|Diesel Auto Variable Start 0.35
NCat LDT Variable Start 0.00 [NCat LOT Variable Start 0.00 |[NCat LDT Variable Start 0.00
Cat LOT Variable Start 1.50 [Cat LDT Variable Start 17.12 |Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 |NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 2.73
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 |Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions (g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions (g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions (g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions (g/hour) due to fuel line or plastic tank permeation
Motorcycle Diurnal 0.41 Evaporative Evaporative emissions (g/mi} due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total lbs)

ROG co NOx PM
Running 1.86 38.66 8.93 0.02
Variable Start 1.85 21.10 2.36 0.00
Hot Soak 0.42 0.00 0.00 0.00
Diurnal 0.20 0.00 0.00 0.00
Resting 0.03 0.00 0.00 0.00
Evaporative 0.42 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 037
sum 478 59.76 11.28 0.39
Tons 0.002 0.030 0.006 0.000

_ Padre Associates, Inc.
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Project:
Date:
Scenario:

El Rio Sewer
1/2/01

WWTP Construction

INPUTS AND EMISSION FACTORS

Load Factor

HEAVY EQUIPMENT EMISSIONS

Emission Factors {Ib/BHP-hr)

Equipment Type Model Fuel { BHP | Number {Percent) Hours/Day NOx ROC Cco PM10 S0x
Tracked tractor Caterpillar D8 Diesel 140 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor Caterpillar D8N Diesel 285 1 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor (cert.) Caterpillar D8 Diesel 285 0 64 8 0.015 0.002 0.011 0.0009 0.002
Pipelayer Caterpillar 527G Diesel 200 0 64 8 0.023 0.002 0.011 0.0010 0.002
Wheeled tractor Caterpillar 824C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Landfill compactor Caterpillar 826C Diesel | 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Elevating scraper Caterpillar 623E Diesel 365 0 72 8 0.019 0.001 0.011 0.0015 0.002
Elevating scraper (cert.) Caterpillar 623 Diesel 365 0 72 8 0.015 0.002 0.011 0.0009 0.002
Tandem scraper Caterpillar 637E Diesel [ 700 0 72 8 0.019 0.001 0.011 0.0015 0.002
Standard scraper Catemillar 631E Diesel 450 2 72 8 0.019 0.001 0.011 0.0015 0.002
Grader Caterpillar 140G Diesel 150 0 61 8] 0.021 0.001 0.011 0.0015 0.002
Backhoe Caterpillar 426 Diesel 70 0 55 8 0.022 0.003 0.015 0.0010 0.002
Wheeled loader Bobcat Diesel 65 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 950E Diesel 160 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 966E Diesel | 216 2 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 988B Diesel | 375 1] 68 8 0.023 0.002 0.011 0.0015 0.002
Excavator Caterpillar 235 Diesel 250 0 57 8 0.024 0.001 0.011 0.0015 0.002
Excavator Caterpillar 245 Diesel [ 360 0 57 8 0.024 0.001 0.011 0.0015 0.002
Off-highway truck Caterpillar 773B Diesel [ 650 0 57 8 0.026 0.005 0.032 0.0020 0.002
Crane Cummins Diesel [ 230 0 43 8 0.023 0.003 0.009 0.0015 0.002
Generator Caterpillar 3114 Diesel 109 0 74 4 0.018 0.002 0.011 0.0010 0.002
Asphalt paver Caterpillar AP-1200 | Diesel 145 0 62 8 0.023 0.001 0.007 0.0010 0.002
Welding machine Perkins 4-236 Diesel 63 0 45 8 0.018 0.002 0.011 0.0010 0.002
Water wagon Caterpillar 3406B | Diesel | 350 1] 57 8 0.026 0.005 0.032 0.0020 0.002
Roller Caterpillar CS-431B | Diesel 102 1] 56 8 0.020 0.002 0.007 0.0010 0.002
DAILY AND TOTAL EMISSIONS

Emissions (Ib/day) Total Emissions (Total Tons)

Equipment Type NOx ROC | CO PM10 SOx Days NOx ROC CO PM10 - SOx
Tracked fractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor 33.6 29| 16.1 1.5 2.9 80 1.01 0.09 0.48 0.04 0.09
Tracked tractor (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Pipelayer 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Whesled tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Landfili compactor 0.0 0.0 0.0 0.0 0.0 4] 0.00 0.00 0.00 0.00 0.00
Elevating scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tandem scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Standard scraper 98.5 52| 57.0 7.8 10.4 100 4.92 0.26 2.85 0.39 0.52
Grader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Backhoe 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 54.1 47| 25.9 3.5 4.7 132 3.57 0.31 1.71 0.23 0.31
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Off-highway truck 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Crane 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Generator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Asphalt paver 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Welding machine 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Water wagon 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Roller 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00

SUM 186.1 128 989 12.8 18.0 9.50 0.66 5.04 0.67 0.92

Emissions = BHP*Number*Load factor/100*Hours/day*Ib/BHP-hr

Emission factors from Nonroad Engine and Vehicle Emissions Study (EPA, 1991)

Load factors from EPA NONROAD Model (in prep): Average Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (Report No. NR-005, Dec 1997)
1996 Federal Stds: 0.015 NOx, 0.0009 PM, 0.002 THC Ib/BHP-hr

Revised August 23, 2000

Padre Associates, Inc.
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MOTOR VEHICLE EMISSIONS

Padre Assoclates, Inc.

EMFAC7Gc Model
(2/10/00 Version)

Project: EL Rio Sewer
Date: 01/02/01
Scenario: Construction workers (Peak Day WWTP Alternative)
|Year 2006
Daily Trips 100.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Autos 35.00 0.54 99.23 0.23 3 521 1
%LD Trucks 60.00 0.00 99.75 0.25 0 898 2
%MD Trucks 5.00 0.02 94.98 5.00 0 71 4
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
%Motorcycles 0.00 100.00 0.00 0.00 Y 0 0
TOTAL 100.0 3 1,490 7
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 |Cat Auto Run 2.19 |Cat Auto Run 0.32 jCat Auto Run 0.00
Diesel Auto Run 0.31 |Diesel Auto Run 1.09 |Diesel Auto Run 1.40 [Diesel Auto Run 0.34
NCat LDT Run 0.00 [NCat LDT Run 0.00 [NCat LDT Run 0.00 [NCat LDT Run 0.00
Cat LDT Run 0.10 |Cat LDT Run 2.09 [CatLDT Run 0.48 {CatLDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 [Diesel LDT Run 1.27 |Diesel LOT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |[NCat MDT Run 3.46 [NCat MDT Run 0.03
Cat MDT Run 0.18 [Cat MDT Run 2.38 {Cat MDT Run 0.70 [Cat MDT Run 0.00
Diesel MDT Run 0.15 | Diesel MDT Run 3.59 [Diese! MDT Run 3.10 [Diesel MDT Run 0.24
HDT Run 0.79 [HDT Run 6.32 |HDT Run 7.46 [HDT Run 037
Motorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.99 [Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |NCat Auto Variable Start 37.05 [NCat Auto Variable Start 1.26 [Motorcycle Tire/Brakg 0.01
Cat Auto Variable Start 1.43 [Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start| 0.61 |Diesel Auto Variable Start| 8.81 |Diesel Auto Variable Start 035
NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00 {NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 |Cat LDT Variable Start 1.9
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 [NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 [Motorcycle Variable Start 10.68 [Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LOT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi} during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions (g/trip} following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions (g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions (g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions (g/hour) due to fuel line or plastic tank permeation
Motorcycle Diumal 0.41 Evaporative Evaporative emissions (g/ml) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.08
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co ' NOx PM

Running 0.37 7.25 1.48 0.00
- Variable Start 0.33 3.84 038 0.00

Hot Soak 0.08 0.00 0.00 0.00
Dlurnal 0.04 0.00 0.00 0.00
Resting 0.01 0.00 0.00 0.00
Evaporative 0.09 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 0.07
SuUM 0.82 11.09 1.86 0.07
Tons 0.000 0.006 0.001 0.000



MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model
(2/10/00 Version)

Project: EL Rio Sewer
Date: 01/02/01
Scenario: Construction workers (Total Project WWTP Alternalive)
Year 2006
Daily Trips 30000.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
|Speed 40
Average Soak Time {min) 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
%Autos 35.00 0.54 99.23 0.23 851 156,287 362
%LD Trucks 60.00 0.00 99.75 0.25 0 269,325 675
%MD Trucks 5.00 0.02 94.98 5.00 5 21,371 1,125
%HD Trucks 0.00 0.00 0.00 100.00 0 0 0
%Motorcycles 0.00 100.00 0.00 0.00 0 0 0
TOTAL 100.0 855 446,983 2,162
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Auto Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 [Cat Auto Run 2.19 [Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 [Diesel Auto Run 1.09 |Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCat LDT Run 0.00 [NCat LDT Run 0.00 {NCat LDT Run 0.00 |NCatLDT Run 0.00
CatLDT Run 0.10 [Cat LDT Run 2.09 |Cat LDT Run 0.48 |Cat LDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 |Diesel LDT Run 1.27 |Diesel LOT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |NCat MDT Run 3.46 |NCat MDT Run 0.03
CatMDT Run 0.18 |Cat MDT Run 2.38 |Cat MDT Run 0.70 {Cat MDT Run 0.00
Diesel MDT Run 0.15 [Diesel MDT Run 3.59 |Diesel MDT Run 3.10 |Diesel MDT Run 0.24
HDT Run 0.79 |HDT Run 6.32 |HDT Run 7.46 |HDT Run 0.37
Motorcycle Run 1.56 [Motoreycle Run 6.59 [Motorcycle Run 0.99 |Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |NCat Auto Variable Start 37.05 |NCat Auto Variable Start 1.26 |Motorcycle Tire/Brakg 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 [Cat Auto Variable Start 1.25
Diesel Auto Variable Start] 0.61 | Diesel Auto Variable Start 8.81 |Diesel Auto Variable Start 0.35
NCat LDT Variable Start 0.00 {NCat LDT Variable Start 0.00 |NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 |Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 [NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 [Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 |Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.89 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LoT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diurnal 0.55 Run Exhaust emissions (g/mi) during warmed up operation
NCat LDT Diurnal 0.00 Variable Start  Exhaust emissions {g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 0.43 Hot Soak Evaporative emissions {g/trip) immediately following engine-off
NCat MDT Diurnal 5.26 Diurnal Evaporative emissions {g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions {g/hour) due to fuel line or plastic tank permeation
Motoreycle Diurnal 0.41 Evaporative Evaporative emissions (g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 110.40 2173.69 444.42 1.44
Variable Start 100.12 1153.07 113.17 0.00
Hot Soak 25.39 0.00 0.00 0.00
Diurnal 11.85 0.00 0.00 0.00
Resting 1.55 0.00 0.00 0.00
Evaporative 25.90 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 19.84
sum 275.20 3326.77 557.60 21.29
Tons 0.138 1.663 0.279 0.011

Padre Associates, Inc.
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MOTOR VEHICLE EMISSIONS

EMFAC7Gc Model
(2/10/00 Version)

Project: EL Rio Sewer
Date: 01/02/01
Scenario: Operation (WWTP Alternative)
Year 2006
Daily Trips 10.0
Trip Length 15.0
TOG-Temperature 75
CO-Temperature 50
NOx-Temperature 75
Speed 40
Average Soak Time (min)’ 180
FLEET MIX Proportion Miles

Total NCat Cat Diesel NCat Cat Diesel
Y%Autos 0.00 0.54 99.23 0.23 0 0 0
%LD Trucks 100.00 0.00 99.75 0.25 0 150 0
%MD Trucks 0.00 0.02 94.98 5.00 4] 0 0
%HD Trucks 0.00 0.00 0.00 100.00 g 1] 4]
%Motorcycles 0.00 100.00 0.00 0.00 0 0 0
TOTAL 100.0 0 150 0
EMISSION FACTORS

ROG co NOx PM
NCat Auto Run 3.76 |NCat Aufo Run 29.04 |NCat Auto Run 2.91 |NCat Auto Run 0.03
Cat Auto Run 0.10 |Cat Auto Run 2.19 [Cat Auto Run 0.32 |Cat Auto Run 0.00
Diesel Auto Run 0.31 [Diesel Auto Run 1.09 |Diesel Auto Run 1.40 |Diesel Auto Run 0.34
NCat LDT Run 0.00 {(NCat LDT Run 0.00 [NCat LDT Run 0.00 INCat LDT Run 0.00
Cat LDT Run 0.10 [Cat LDT Run 2.09 [CatLDT Run 0.48 [CatLDT Run 0.00
Diesel LDT Run 0.27 |Diesel LDT Run 1.09 |Diesel LDT Run 1.27 |Diesel LDT Run 0.35
NCat MDT Run 1.63 |NCat MDT Run 21.92 |NCat MDT Run 3.46 [NCat MDT Run 0.03
Cat MDT Run 0.18 |Cat MDT Run 2.38 |Cat MDT Run 0.70 |Cat MDT Run 0.00
Diesel MDT Run 0.15 |Diesel MDT Run 3.59 |Diesel MDT Run 3.10 |Diese! MDT Run 0.24
HDT Run 0.79 |HDT Run 6.32 |HDT Run 7.46 |HDT Run 0.37
Motorcycle Run 1.56 |Motorcycle Run 6.59 |Motorcycle Run 0.99 [Motorcycle Run 0.04
NCat Auto Variable Start 7.61 |[NCat Auto Variable Start 37.05 [NCat Auto Variable Start 1.26 [Motorcycle Tire/Brake] 0.01
Cat Auto Variable Start 1.43 |Cat Auto Variable Start 17.60 |Cat Auto Variable Start 1.25
Diesel Auto Variable Start 0.61_|Diesel Auto Variable Start] 8.81 |Diesel Auto Variable Start| 0.35
NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00 [NCat LDT Variable Start 0.00
Cat LDT Variable Start 1.50 |Cat LDT Variable Start 17.12 {Cat LDT Variable Start 1.91
Diesel LDT Variable Start 0.99 |Diesel LDT Variable Start 6.93 |Diesel LDT Variable Start 1.06
NCat MDT Variable Start 5.77 |NCat MDT Variable Start 28.30 |NCat MDT Variable Start 1.61
Cat MDT Variable Start 2.17 |Cat MDT Variable Start 20.80 |Cat MDT Variable Start 273
Motorcycle Variable Start 3.15 |Motorcycle Variable Start 10.68 |Motorcycle Variable Start 0.64
NCat Auto Hot Soak 7.78
Cat Auto Hot Soak 0.44 Glossary
NCat LDT Hot Soak 0.00
Cat LDT Hot Soak 0.34 NCat Vehicles without catalytic convertors
NCat MDT Hot Soak 5.99 Cat Vehicles with catalytic convertors
Cat MDT Hot Soak 0.27 LDT Light duty truck
Motorcycle Hot Soak 0.53 MDT Medium duty truck
NCat Auto Diurnal 6.39 HDT Heavy duty truck
Cat Auto Diumal 0.55 Run Exhaust emissions {g/mi) during warmed up operation
NCat LOT Diumal 0.00 Variable Start  Exhaust emissions (g/trip) following an engine-off period of variable duration
Cat LDT Diurnal 043 Hot Seak Evaporative emissions (g/trip) immediately following engine-off
NCat MPT Diurnal 5.26 Diurnal Evaporative emissions (g/hour) due to daily rise in temperature
Cat MDT Diurnal 0.36 Resting Evaporative emissions (g/hour) due to fue! line or plastic tank permeation
Motorcycle Dlurnal 0.41 Evaporative Evaporative emissions {g/mi) due to fuel system heating during operation
NCat Auto Resting 0.12
Cat Auto Resting 0.07
NCat LDT Resting 0.00
Cat LDT Resting 0.06
NCat MDT Resting 0.39
Cat MDT Resting 0.04
NCat Auto Evaporative 0.170
Cat Auto Evaporative 0.032
NCat LDT Evaporative 0.000
Cat LDT Evaporative 0.023
NCat MDT Evaporative 0.129
Cat MDT Evaporative 0.019
RESULTS (Total Ibs)

ROG co NOx PM
Running 0.03 0.69 0.16 0.00
Varlable Start 0.03 0.38 0.04 0.00
Hot Soak 0.01 0.00 0.00 0.00
Dlurnal 0.00 0.00 0.00 0.00
Resting 0.00 0.00 0.00 0.00
Evaporative 0.01 0.00 0.00 0.00
Tire/Break Wear 0.00 0.00 0.00 0.01
SUm 0.09 1.07 0.20 0.01
Tons 0.000 0.001 0.000 0.000

Padre Associates, Inc.
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Project:
Date:
Scenario:

El Rio Sewer
1/2/01

HEAVY EQUIPMENT EMISSIONS

Operation-standby generator

INPUTS AND EMISSION FACTORS

Load Factor Emission Factors {lb/BHP-hr)

Equipment Type Model Fuel | BHP | Number {Percent) Hours/Day NOx ROC cO PM10 SOx
Tracked tractor Caterpillar D6 Diesel 140 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor Caterpillar D8N Diesel | 285 0 64 8 0.023 0.002 0.011 0.0010 0.002
Tracked tractor (cert.) Caterpillar D8 Diesel | 285 0 64 8 0.015 0.002 0.011 0.0009 0.002
Pipelayer Caterpillar 527G Diesel | 200 0 64 8 0.023 0.002 0.011 0.0010 0.002
Wheeled tractor Caterpillar 824C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Landfill compactor Caterpillar 826C Diesel 315 0 59 8 0.021 0.002 0.010 0.0005 0.002
Elevating scraper Caterpillar 623E Diesel 365 0 72 8 0.019 0.001 0.011 0.0015 0.002
Elevating scraper (cert.) Caterpillar 623 Diesel 365 0 72 8 0.015 0.002 0.011 0.0009 0.002
Tandem scraper Caterpillar 637E Diesel 700 0 72 8 0.019 0.001 0.011 0.0015 0.002
Standard scraper Caterpillar 631E Diesel 450 o] 72 8 0.019 0.001 0.011 0.0015 0.002
Grader Caterpillar 140G Diesel 150 0 61 8 0.021 0.001 0.011 0.0015 0.002
Backhoe Caterpillar 426 Diesel 70 0 55 8 0.022 0.003 0.015 0.0010 0.002
Wheeled loader Bobcat Diesel 65 0 68 8 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 950E Diesel 160 0 68 8] 0.023 0.002 0.011 0.0015 0.002
Wheeled loader Caterpillar 966E Diesel [ 216 0 68 8] 0.023 0.002 0.011 0.0015 0.002
Whesled loader Caterpillar 988B Diesel | 375 0 68 8| 0.023 0.002 0.011 0.0015 0.002
Excavator Caterpillar 235 Diesel | 250 0 57 8| 0.024 0.001 0.011 0.0015 0.002
Excavator Caterpillar 245 Diesel 360 0 57 8 0.024 0.001 0.011 0.0015 0.002
Off-highway truck Caterpillar 7738 Diesel | 650 0 57 8 0.026 0.005 0.032 0.0020 0.002
Crane Cummins Diesel | 230 0 43 8 0.023 0.003 0.009 0.0015 0.002
Generator Caterpillar 3114 Diesel 108 1 74 4 0.018 0.002 0.011 0.0010 0.002
Asphalt paver Caterpillar AP-1200 | Diesel 145 0 62 8 0.023 0.001 0.007 0.0010 0.002
Welding machine Perkins 4-236 Diesel 63 0 45 8| 0.018 0.002 0.011 0.0010 0.002
Water wagon Caterpillar 3406B__| Diesel | 350 0 57 8 0.026 0.005 0.032 0.0020 0.002
Roller Caterpillar CS-431B_| Diesel 102 4] 56 8| 0.020 0.002 0.007 0.0010 0.002
DAILY AND TOTAL EMISSIONS

Emissions (Ib/day) Total Emissions (Total Tons)

Equipment Type NOx ROC | CO PM10 SOx Days NOx ROC cO PM10 SOx
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tracked tractor (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Pipelayer 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled tractor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Landfill compactor 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Elevating scraper (cert.) 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Tandem scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Standard scraper 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Grader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00( 0.00
Backhoe 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Wheeled loader 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Excavator 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Off-highway truck 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Crane 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Generator 5.8 0.6 3.5 0.3 0.6 12 0.03 0.00 0.02 0.00 0.00
Asphalt paver 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Welding machine 0.0 0.0 0.0 0.0 0.0 0 0.00 © 0.00 0.00 0.00 0.00
Water wagon 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00
Roller 0.0 0.0 0.0 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00

SUM 5.8 0.6 3.5 0.3 06 0.03 0.00 0.02 0.00 0.00

Emissions = BHP*Number*Load factor/100*Hours/day*Ib/BHP-hr

Emission factors from Nonroad Engine and Vehicle Emissions Study (EPA, 1991)

Load factors from EPA NONROAD Model (in prep): Average Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (Report No. NR-005, Dec 1997)
1996 Federal Stds: 0.015 NOx, 0.0009 PM, 0.002 THC Ib/BHP-hr

Revised August 23, 2000

Padre Associates, Inc.
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