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Appendix I-A Construction Emissions Data

Activity PM10 PM2.5 CO ROC NOx SOx

Diesel Construction Equipment 11.85 10.90 95.61 34.19 149.57 0.15
Dump trucks, pickup trucks, buses, and worker 
vehicles 0.23 0.20 2.41 0.47 4.97 0.007
Construction Combustion Subtotal (lbs) 12.1 11.1 98.0 34.7 154.5 0.2

Vehicle Travel on Unpaved Roads and Parking 
Lot 3.06 0.65
Earth clearing/Bulldozing 11.24 2.34
Earth Loading/Storage 3.83 0.80

Subtotal of Offsite Emissions (lbs) 18.1 3.8

Worker Passenger Vehicle and Buses – 
Combustion Emissions 2.63 1.99 168.31 18.56 54.37 0.59
Worker Passenger Vehicle and Buses – Paved 
Road Dust 108.81 14.36
Subtotal of Offsite Emissions (lbs) 111.45 16.35 168.31 18.56 54.37 0.59

Total Max. Daily Emissions (lbs) 31.2 266.3 53.2 208.9 0.8

Activity PM10 PM2.5 CO ROC NOx SOx

Diesel Construction Equipment 1.42 1.30 11.60 4.18 17.69 0.02
Gasoline Construction Equipment 0.02 0.02 1.07 0.59 0.01 0.00
Dump trucks, pickup trucks and worker 
vehicles 0.022 0.019 0.236 0.045 0.457 0.001
Construction Combustion Subtotal (tpy) 1.5 1.3 12.9 4.8 18.1 0.0

Vehicle Travel on Unpaved Roads and Parking 
Lot 0.45 0.10
Earth clearing/Bulldozing 0.77 0.16
Earth Loading/Storage 0.33 0.07

Subtotal of Offsite Emissions (tpy) 1.6 0.3

Worker Passenger Vehicle and Buses– 
Combustion Emissions 1.417 0.097 17.374 1.780 1.803 0.072
Worker Passenger Vehicle and Buses – Paved 
Road Dust 14.36 2.43
Subtotal of Offsite Emissions (tpy) 15.78 2.52 17.37 1.78 1.80 0.072

Total Max. Annual Emissions (tpy) 18.8 4.2 30.3 6.6 20.0 0.1

SOx = sulfur oxide(s)

PM2.5 = particulate matter less than 2.5 micrometers in diameter

Onsite Fugitive Dust Emissions

Offsite On-Highway Emissions

Notes:
PM10 = particulate matter less than 10 micrometers in diameter
PM2.5 = particulate matter less than 2.5 micrometers in diameter
ROC = reactive organic compounds

CO = carbon monoxide

Table 2

NOx = nitrogen oxide(s)

CO = carbon monoxide
NOx = nitrogen oxide(s)

Offsite On-Highway Emissions

Maximum Annual Construction Emissions of Criteria Pollutants (ton/year [tpy])

Onsite Combustion Emissions

PM10 = particulate matter less than 10 micrometers in diameter

ROC = reactive organic compounds

SOx = sulfur oxide(s)

Notes:

Onsite Fugitive Dust Emissions

Table 1
Daily Maximum Construction Emissions of Criteria Pollutants (lbs/day)

Onsite Combustion Emissions
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Appendix: Construction Emissions Data

Worker/Delivery Commuting Emissions
Annual Maximum using Months 7-18

COMBUSTION EMISSION FACTOR  FOR  ONROAD VEHICLES

PM10 PM2.5 CO VOC NOx SO2
Heavy Truck Diesel 30 HHD 0.0020 0.0018 0.0128 0.0033 0.0418 0.00004

Medium Truck Diesel 3 Delivery 0.0008 0.0007 0.0202 0.0028 0.0224 0.00003
Personal Commuting Vehicles Gasoline 105 Passenger 0.0001 0.0001 0.0097 0.0010 0.0010 0.00004

Buses Diesel 14 Delivery 0.0008 0.0007 0.0202 0.0028 0.0224 0.00003

EMISSION CALCULATION FOR ONROAD VEHICLES

PM10 PM2.5 CO VOC NOx SO2
Heavy Truck 264 130 1,029,600 7.783 6.834 50.007 12.843 163.199 0.157

Medium Truck 264 130 102,960 0.314 0.270 7.863 1.088 8.723 0.010
Personal Commuting Vehicles 264 130 3,587,584 1.169 0.732 131.621 13.487 13.660 0.545

Buses 264 130 480,480 1.466 1.260 36.693 5.076 40.707 0.049

PM10 PM2.5 CO VOC NOx SO2
Heavy Truck 1.027 0.902 6.601 1.695 21.542 0.021

Medium Truck 0.041 0.036 1.038 0.144 1.151 0.001
Personal Commuting Vehicles 0.154 0.097 17.374 1.780 1.803 0.072

Buses 0.194 0.166 4.843 0.670 5.373 0.006
Total 1.417 1.201 29.856 4.289 29.870 0.100

Note 1:  SCAQMD Prepared - Highest (Most Conservative) Emfac 2007 (version 2.3) 
Emission Factors for On-Road Personal Commuting Vehicles and Buses
Scenario Year: 2009
All model years in the range 1965 to 2009

FUGITIVE EMISSION FACTOR  FOR  ONROAD VEHICLES
Personal Commuting Vehicles EF= 0.0064 PM10 lb/VMT (from CEQA Handbook, Table A9-9-B-1 for major streets/highways)

Truck Travel on paved roads EF = 0.0120 PM10 lb/VMT (from CEQA Handbook Table A9-9-C-1 for major streets/highways)

Onroad Vehicle Fugitive
Daily PM10 
Emissions

(lb/day)

Annual
PM10

Emissions
(tons/yr)

Daily
PM2.5

Emissions
(lb/day)

Annual
PM2.5

Emissions
(tons/yr)

Heavy Truck 46.8 6.18 7.91 1.04
Medium Truck 4.7 0.62 0.79 0.10

Personal Commuting Vehicles 87.0 11.48 14.70 1.94
Buses 21.8 2.88 3.69 0.49
Total 108.81 14.36 18.39 2.43

Assumptions:
Assumed average distance travelled off site for all employees commuting will be 65 miles

times 2 for return trip = 130 miles
22 days per month of construction

Average daily workers, months 7-18 = 361
Percentage of workers riding bus (see below) = 64%

131 = daily commuters
230 = daily bus passengers

Number of workers per communter vehicle = 1.25

Commuter/Bus passenger split:
14 average daily bus trips assume 6 trips for 50 seater, 8 trips for 20 seater

50% occupancy
230 workers take bus, on average

    During Months 7-18, 361 average workers, commuter vs bus split =
230/361 = 64% ride bus

Contruction Traffic, per project description:
30 heavy duty trucks
3 Delivery trucks

Vehicle
TypeOnroad Vehicle Combustion Fuel Type

Daily
Vehicle
Count

Annual Emission Rate (tons/year)

EF (lbs/mile)1

Daily Emissions (lbs/day)
Total Days / 

Year
Daily VMT / 

Vehicle
Annual

VMT

Onroad Vehicle Combustion 
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AIR QUALITY APPENDIX I-B 
OPERATIONAL EMISSIONS DATA 
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AIR QUALITY APPENDIX I-C 
GREENHOUSE GAS EMISSION 



Austra GHG emissions 9/10/2007

The calculation below is referred to the "Power/Utility Reporting Protocol Version 1.0 April 2005 ", California Climate Action Registry

Step 1. Identify the annual consumption of each fossil and non-fossil fuel

Natural Gas for all turbines and the black start engine
Diesel for the firewater pump

Step 2. Determine annual consumption of the fuel

Max Fuel Flow HHV 
(MMBtu/hr)

Hours of Operation 
(hr/yr)

Fuel Consumed 
(MMBtu)

number of 
unit

Total Annual Fuel 
Consumed (MMBtu)

Firewater pump 0.76                                26.00                        19.86                   1 19.86
19.86

note:
1. Max Fuel Flow HHV: used 300 BHP for diesel fire pump (0.764010 MMBtu/hr)

Step 3. Apply or Derive an Appropriate CO 2  Emission Factors for Each Fuel
Find the emission factors for diesel

Diesel (Distillate Oil) Unit
73.14 (kg CO2/MMBtu)

0.000907 (kg CH4/MMBtu)
0.000358 (kg N2O/MMBtu)

Step 4. Calculate fuel’s carbon dioxide (CO 2 ) emissions

Firewater pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg CO2/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 1.452871976 metric tons

Step 5a . Calculate each fuel’s methane (CH 4 ) emissions .

(3) Firewater pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg CH4/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 0.0000180 metric tons

Step 5b. Calculate each fuel’s N 2 O emissions

(3) Firewater pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg N2O /MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 0.0000071

Step 6. Convert CH 4  and N 2 O emissions to CO 2  equivalents and sum all subtotals

Greenhouse Gas GWP
Source: Intergovernmental Panel on Climate Change, Second Assessment Report (1996)

Greenhouse Gas GWP (SAR, 1996)
CO2 1
CH4 21
N2O 310

RESULTS

                                   Equipment
Cases Firewater pump

Case # 1 (only emissions from 
firewater pump runing 26 hrs per 

year) 1.46                                

Total Metric Tons of CO2e

1.46                                                         

Total

App I_C GHG emissions.xls



AIR QUALITY APPENDIX I-D 
WINDROSE 



Windrose for La Panza, CA
Spring Season (March, April, May) 

2%
4%

6%
8%

10%
12%

14%

1-3 4-6 7-10 11-16 17-21 +21

CALMS

EW

N

S
CALM WINDS 21.64%

Based on Surface Data from La Panza RAWS for 2001 – 2005.  Wind speed in knots. 
Note: Frequencies indicate direction from which the wind is blowing. 



Windrose for La Panza, CA
Summer Season (June, July, August) 
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CALMS
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S
CALM WINDS 28.02%

NOTE: Frequencies

indicate direction

from which the

wind is blowing.

Based on Surface Data from La Panza RAWS for 2001 – 2005.  Wind speed in knots. 



Windrose for La Panza, CA
Fall Season (September, October, November) 
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NOTE: Frequencies

indicate direction

from which the

wind is blowing.

Based on Surface Data from La Panza RAWS for 2001 – 2005. Wind speed in knots. 



Windrose for La Panza, CA
Winter Season (December, January, February)  
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CALM WINDS 26.61%
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indicate direction

from which the

wind is blowing.

Based on Surface Data from La Panza RAWS for 2001 – 2005. Wind speed in knots. 



AIR QUALITY APPENDIX I-E 
SCREEN3 MODEL RESULTS 



ACSF
SCREEN3 Results

714.7 SCREEN3 modeled 1-hour �/Q value using 1 gram/second emission rate (�g/m3)/(g/s) simple terrain
133.3 SCREEN3 modeled 24-hour �/Q value using 1 gram/second emission rate (�g/m3)/(g/s) complex terrain

333.25 SCREEN3 modeled 1-hour �/Q value using 1 gram/second emission rate (�g/m3)/(g/s) complex terrain

Emission Rate
Maximum
Predicted

Concentration

Background
Concentration

Total
Concentration NAAQS CAAQS 

(g/s) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)
1-hour 1.78E-01 127.3 105.2 232.4 NA 470*
Annual 5.29E-04 0.030 16.8 16.8 100 100*
1-hour 1.88E-04 0.134 309.2 309.3 NA 655
3-hour 6.27E-05 0.040 109.2 109.2 1,300 NA
24-hour 7.83E-06 0.002 52.5 52.5 365 105
Annual 5.58E-07 0.00003 8.0 8.0 80 NA
1-hour 1.38E-02 9.836 2415.0 2,424.8 40,000 23,000
8-hour 1.72E-03 0.861 1366.7 1,367.5 10,000 10,000
24-hour 2.43E-04 0.070 55.0 55.1 150 50
Annual 1.73E-05 0.001 18.0 18.0 50 20
24-hour 2.43E-04 0.070 30.7 30.8 65 NA
Annual 1.73E-05 0.001 8.3 8.3 15 12

* In February 2007, the CARB approved new, more stringent CAAQS for NO2.  The new standards, which are expected to take effect fully in late 2007, are 338 μg/m3 (1 hour) 

     and 56 μg/m3 (annual). Assumes all PM2.5 = PM10

Fire pump emission rates To obtain the maximum concentration for averaging time other than 1-hour, multiply the 1-hour
Pollutant Hourly Emission Rate Annual Emission Rate concentration by the factor in the following table per EPA screening procedures.

g/s g/s Averaging time Factor
NOX 0.178077486 0.00052854 3-hour 0.9
CO 0.013762429 4.08474E-05 8-hour 0.7
VOC 0.013345385 3.96096E-05 24-hour 0.4
SOX 0.000188032 5.58085E-07 Annual 0.08
PM10 0.005838606 1.73292E-05

Table 5.2-15
Firewater Pump SCREEN3 Results

PM10

PM2.5

Pollutant Averaging Period

NO2

SO2

CO




