APPENDIX A 


DEMOLITION CALCULATIONS
	Construction Equipment Horsepower, Load Factors and Emission Factors - Demolition

	Emission Factors (d)

	Equipment Type (a)
	Fuel (a)
	Horse-power (b)
	Load Factor Percent (c)
	CO lb/bhp-hr
	VOC lb/bhp-hr
	NOX lb/bhp-hr
	SOX lb/bhp-hr
	PM10 lb/bhp-hr
	Hours of Operation hr/day (a)
	Days of Operation day/wk (a)
	Total Days of Operation (a)

	35-Ton Crane
	Diesel
	212
	43
	0.009
	0.003
	0.023
	0.002
	0.0015
	5
	4
	8

	10-Ton Forklift
	Diesel
	93
	47.5
	0.022
	0.003
	0.018
	0.002
	0.0015
	5
	4
	8

	Generator
	Diesel
	22
	74
	0.011
	0.002
	0.018
	0.002
	0.001
	8
	4
	8

	Compressor
	Diesel
	37
	48
	0.011
	0.002
	0.018
	0.002
	0.001
	3
	4
	8

	Acetylene Torches (e)
	Acetylene
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	8
	4
	8

	
	
	
	
	
	
	
	
	
	
	
	

	Exhaust Emissions (lb/day) = EF x BHP x (LF/100) x TH x N (f)
	
	
	
	
	
	
	

	
	EF =
	Emission factor for a specific air contaminant (lb/bhp-hr)
	
	
	
	

	
	BHP =
	Equipment brake horse power (bhp)
	
	
	
	
	
	

	
	LF =
	Equipment load factor
	
	
	
	
	
	
	

	
	TH =
	Equipment operating hours/day
	
	
	
	
	
	
	

	
	N =
	Number of pieces of equipment (one of each piece)
	
	
	
	
	


	Construction Equipment Daily Emissions (lb/day) - Demolition

	Equipment Type
	CO (lb/day)
	VOC (lb/day)
	NOX (lb/day)
	SOX (lb/day)
	PM10 (lb/day)

	35-Ton Crane
	4.10
	1.37
	10.48
	0.91
	0.68

	10-Ton Forklift
	4.86
	0.66
	3.98
	0.44
	0.33

	Generator
	1.43
	0.26
	2.34
	0.26
	0.13

	Compressor
	0.59
	0.11
	0.96
	0.11
	0.05

	Acetylene Torches
	NA
	NA
	NA
	NA
	NA

	Totals:
	10.98
	2.40
	17.76
	1.72
	1.20


(a) E-mail from Tim Conkin (LADWP) to Dr. Krishna Nand (Parsons) dated April 21, 2003.

(b) Table A9-8-C, SCAQMD CEQA Handbook, 1993.

(c) Table A9-8-D, SCAQMD CEQA Handbook, 1993.

(d) Table A9-8-B, SCAQMD CEQA Handbook, 1993.

(e) No published emission factors for Acetylene Torches were found.  Emissions assumed to be negligible.

(f) Table A9-8, SCAQMD CEQA Handbook, 1993.
	Demolition Emissions from Construction Equipment and Motor Vehicles (Unpaved Surfaces)

	
	
	
	

	Parameters Used to Calculate Onsite and Offsite Fugitive Dust PM10 Emissions
	

	
	
	
	

	Parameter
	Value
	Basis
	

	Soil silt content  (s)
	7.5 percent
	Table A9-9-E-1, SCAQMD 1993 CEQA Air Quality Handbook, Overburden
	

	Soil moisture content  (M)
	5.9 percent
	"Open Fugitive Dust PM10 Control Strategies Study", Midwest Research Institute, October 12, 1990.
	

	Construction equipment speed on unpaved surfaces  (S)
	5 mph
	Assumption
	

	Material haul and delivery truck speeds on unpaved surfaces  (S)
	5 mph
	Assumption
	

	Onsite pickup truck speed on unpaved surfaces  (S)
	15 mph
	Assumption
	

	Watering Truck
	15 mph
	Assumption
	

	Construction equipment weight  (W)
	30 tons
	Estimated weight for heavy equipment
	

	Material haul and delivery truck weight  (W)
	40 tons
	EIR
	

	Onsite pickup truck weight (W)
	5 tons
	Assumption
	

	Watering Truck
	20 tons
	Assumption
	

	
	
	
	

	Emissions (lb/day) = 
	k x (S/15) x (s/12)a x (W/3)b / (M/0.2)c x VMT x N
	

	
	
	
	

	S = 
	Equipment/motor vehicle speed (miles/hour)
	

	s = 
	Soil silt content (percent)
	

	W = 
	Equipment/motor vehicle weight (tons)
	

	M = 
	Soil moisture (percent)
	

	VMT = 
	Vehicle distance traveled (miles/vehicle-day)
	

	N = 
	Number of vehicles
	

	k = 
	2.6
	Constant for Equation for PM10 factor
	

	a = 
	0.8
	Constant for Equation for PM10 factor
	

	b = 
	0.4
	Constant for Equation for PM10 factor
	

	c = 
	0.3
	Constant for Equation for PM10 factor
	

	
	
	
	

	Equation 1, Section 13.2.2, U.S. EPA Compilation of Air Pollutant Emission Factors (AP-42), September 1998.


Demolition Emissions from Construction Equipment and Motor Vehicles (Unpaved Surfaces)  -  (continued)
	
	
	
	

	Emissions (lb/day) = 
	k x (S/15) x (s/12)a x (W/3)b / (M/0.2)c x VMT x N
	

	
	
	
	

	S = 
	8.33
	
	

	s = 
	0.075
	
	

	W = 
	26.11
	
	

	M = 
	0.059
	
	

	VMT = 
	4.56
	
	

	N = 
	9.00
	
	

	k = 
	2.6
	
	

	a = 
	0.8
	
	

	b = 
	0.4
	
	

	c = 
	0.3
	
	

	
	
	
	

	Emissions (lb/day) = 
	3.50
	
	


	Demolition Emissions from Paved Road Dust Entrainment 

	Emissions (g/day) = 
	k x (sL/2)0.65 x (W/3)1.5 x VMT
	
	
	
	

	
	
	
	
	
	
	
	

	k = 
	particle size multiplier (used to compute PM10)
	
	

	sL = 
	roadway silt loading in grams/m2
	
	
	

	 W = 
	average weight of vehicles traveling the road (tons)
	
	

	VMT = 
	Vehicle distance traveled (miles/vehicle-day)
	
	

	
	
	
	
	
	
	
	

	California Air Resources Board Emission Inventory Methodology 7.9, Entrained Paved Road Dust (1997)

	
	
	
	
	
	
	
	

	k (g/VMT) =
	7.3
	
	
	
	
	
	

	sL = 
	0.037
	
	
	
	
	
	

	W = 
	18.42
	
	
	
	
	
	

	VMT = 
	40.00
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Emissions (g/day) = 
	332
	
	
	
	
	
	

	Emissions (lb/day) = 
	0.73
	
	
	
	
	
	


	Motor Vehicle Emissions During Demolition

	

	CO and NOX  Emissions (lbs/day)
	[(EFRun x VMT) + (EFStart x Start)] x N / 454

	VOC Emissions (lb/day) =
	[(EFRun x VMT) = (EFStart x Start) + (EFSoak x Trip) + (EFRest x Rest) + EFRunevap x VMT) + (EFDiurnal x Diurnal)] x N / 454

	PM10 Emissions (lb/day) =
	[(EFRun + EFTire + EFBrake) x VMT + (EFStart x Start)] x N / 454

	
	
	
	
	
	
	

	EFRun = 
	Running exhaust emission factor (g/mi)

	EFStart = 
	Start-up emission factor (g/start)

	VMT = 
	Distance traveled (mi/vehicle-day)
	
	

	Start = 
	Number of starts/vehicle-day
	

	EFSoak = 
	Hot-soak emission factor (g/trip)
	

	Trip = 
	One-way trips/vehicle-day
	
	
	
	
	

	EFRest = 
	Resting loss evaporative emission factor (g/hr)
	
	
	

	Rest = 
	Resting time with constant or decreasing ambient temperature (hour/vehicle-day)
	

	EFRunevap = 
	Running evaporative emission factor (g/mi)
	
	

	EFDiurnal = 
	Diurnal evaporative emission factor
	
	
	
	

	Diurnal = 
	Time with increasing ambient temperature (hours/vehicle-day)
	
	

	EFTire = 
	Time wear emission factor (g/mi)
	

	EFBrake = 
	Break wear emission factor (g/mi)
	

	N = 
	Number of Vehicles
	
	
	
	
	

	
	
	
	
	
	
	

	
	Vehicle Type
	CO    (lb/day)
	VOC    (lb/day)
	NOX    (lb/day)
	PM10    (lb/day)
	
	
	

	
	Pickup Truck, Onsite
	0.98
	0.11
	0.10
	0.00
	
	
	

	
	Delivery vehicle, onsite
	0.09
	0.02
	0.16
	0.01
	
	
	

	
	Watering Truck, Onsite
	0.02
	0.00
	0.04
	0.00
	
	
	

	
	Material/Haul Truck, onsite
	0.06
	0.01
	0.11
	0.01
	
	
	

	
	Construction Commuter
	5.54
	0.34
	0.45
	0.02
	
	
	

	
	Deliver vehicle, offsite
	1.08
	0.30
	3.81
	0.15
	
	
	

	
	Material/Haul Truck, offsite
	0.72
	0.20
	2.54
	0.10
	
	
	

	
	Totals:
	8.48
	0.99
	7.20
	0.28
	
	
	

	Motor Vehicle Classes, Speeds and Daily VMT During Demolition

	Vehicle Type
	Vehicle Class
	Speed (mph)
	VMT    (mi/vehicle-day)
	# of Starts
	# of Trips
	Rest Hours
	Diurnal Hours
	# of Vehicles

	Pickup Truck, Onsite
	Medium duty truck, catalyst
	15
	10
	2
	2
	12
	12
	3

	Delivery vehicle, onsite
	Heavy heavy-duty truck, diesel
	5
	1
	NA
	NA
	NA
	NA
	3

	Watering Truck, Onsite
	Heavy heavy-duty truck, diesel
	15
	1
	NA
	NA
	NA
	NA
	1

	Material/Haul Truck, onsite
	Heavy heavy-duty truck, diesel
	5
	1
	NA
	NA
	NA
	NA
	2

	Construction Commuter
	Light-Duty truck, catalyst
	35
	40
	2
	2
	12
	12
	7

	Deliver vehicle, offsite
	Heavy heavy-duty truck, diesel
	25
	40
	NA
	NA
	NA
	NA
	3

	Material/Haul Truck, offsite
	Heavy heavy-duty truck, diesel
	25
	40
	NA
	NA
	NA
	NA
	2


	Motor Vehicle CO and NOX Emission Factors During Demolition

	Vehicle Type
	CO
	NOX
	
	
	
	

	
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Running Exhaust (g/mi)
	Start-Up (g/start)a
	
	
	
	

	Pickup Truck, Onsite
	10.029
	24.146
	1.326
	1.224
	
	
	
	

	Delivery vehicle, onsite
	13.709
	NA
	24.559
	NA
	
	
	
	

	Watering Truck, Onsite
	6.821
	NA
	17.515
	NA
	
	
	
	

	Material/Haul Truck, onsite
	13.709
	NA
	24.559
	NA
	
	
	
	

	Construction Commuter
	8.066
	18.351
	0.679
	0.979
	
	
	
	

	Deliver vehicle, offsite
	4.072
	NA
	14.398
	NA
	
	
	
	

	Material/Haul Truck, offsite
	4.072
	NA
	14.398
	NA
	
	
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer
	
	
	

	
	
	
	
	
	
	
	
	


	Motor Vehicle VOC Emission Factors During Demolition

	Vehicle Type
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Hot-Soak (g/trip)
	Resting Loss (g/hr)
	Running Evaporative (g/mi)
	Diurnal Evaporative (g/hr)
	
	

	Pickup Truck, Onsite
	0.747
	2.756
	0.27
	0.068
	0.055
	0.191
	
	

	Delivery vehicle, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Watering Truck, Onsite
	1.661
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Construction Commuter
	0.275
	2.082
	0.3
	0.082
	0.062
	0.225
	
	

	Deliver vehicle, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer
	
	
	


	Motor Vehicle PM10 Emission Factors During Demolition

	Vehicle Type
	Running Exhaust (g/mi)
	Tire Wear (g/mi)
	Brake Wear (g/mi)
	Start-Up (g/start)(a)
	
	
	
	

	Pickup Truck, Onsite
	0.045
	0.008
	0.013
	0.026
	
	
	
	

	Delivery vehicle, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Watering Truck, Onsite
	0.728
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Construction Commuter
	0.012
	0.008
	0.013
	0.016
	
	
	
	

	Deliver vehicle, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer
	
	
	


APPENDIX B 


CONSTRUCTION AND POST-CONSTRUCTION CALCULATIONS

	Construction Equipment Horsepower, Load Factors and Emission Factors – Tank Construction

	Emission Factors (d)

	Equipment Type (a)
	Fuel (a)
	Horse-power (b)
	Load Factor Percent (c)
	CO lb/bhp-hr
	VOC lb/bhp-hr
	NOX lb/bhp-hr
	SOX lb/bhp-hr
	PM10 lb/bhp-hr
	Hours of Operation hr/day (a)
	Days of Operation day/wk (a)
	Total Days of Operation (a)

	35-Ton Crane
	Diesel
	212
	43
	0.009
	0.003
	0.023
	0.002
	0.0015
	5
	4
	80

	10-Ton Forklift
	Diesel
	93
	47.5
	0.022
	0.003
	0.018
	0.002
	0.0015
	5
	4
	80

	Generator
	Diesel
	22
	74
	0.011
	0.002
	0.018
	0.002
	0.001
	8
	4
	80

	Compressor
	Diesel
	37
	48
	0.011
	0.002
	0.018
	0.002
	0.001
	3
	4
	80

	Acetylene Torches (e)
	Acetylene
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	8
	4
	80

	
	
	
	
	
	
	
	
	
	
	
	

	Exhaust Emissions (lb/day) = EF x BHP x (LF/100) x TH x N (f)
	
	
	
	
	
	
	

	
	EF =
	Emission factor for a specific air contaminant (lb/bhp-hr)
	
	
	

	
	BHP =
	Equipment brake horse power (bhp)
	
	
	
	
	
	

	
	LF =
	Equipment load factor
	
	
	
	
	
	

	
	TH =
	Equipment operating hours/day
	
	
	
	
	
	
	

	
	N =
	Number of pieces of equipment (one of each piece)
	
	
	
	
	


	Construction Equipment Daily Emissions (lb/day) – Tank Construction

	Equipment Type
	CO (lb/day)
	VOC (lb/day)
	NOX (lb/day)
	SOX (lb/day)
	PM10 (lb/day)

	35-Ton Crane
	4.10
	1.37
	10.48
	0.91
	0.68

	10-Ton Forklift
	4.86
	0.66
	3.98
	0.44
	0.33

	Generator
	1.43
	0.26
	2.34
	0.26
	0.13

	Compressor
	0.59
	0.11
	0.96
	0.11
	0.05

	Acetylene Torches
	NA
	NA
	NA
	NA
	NA

	Totals:
	10.98
	2.40
	17.76
	1.72
	1.20


(a) E-mail from Tim Conkin (LADWP) to Dr. Krishna Nand (Parsons) dated April 21, 2003.

(b) Table A9-8-C, SCAQMD CEQA Handbook, 1993.

(c) Table A9-8-D, SCAQMD CEQA Handbook, 1993.

(d) Table A9-8-B, SCAQMD CEQA Handbook, 1993.

(e) No published emission factors for Acetylene Torches were found.  Emissions assumed to be negligible.

(f) Table A9-8, SCAQMD CEQA Handbook, 1993.

	Tank Construction Emissions from Construction Equipment and Motor Vehicles (Unpaved Surfaces)

	
	
	
	

	Parameters Used to Calculate Onsite and Offsite Fugitive Dust PM10 Emissions
	

	
	
	
	

	Parameter
	Value
	Basis
	

	Soil silt content  (s)
	7.5 percent
	Table A9-9-E-1, SCAQMD 1993 CEQA Air Quality Handbook, Overburden
	

	Soil moisture content  (M)
	5.9 percent
	“Open Fugitive Dust PM10 Control Strategies Study”, Midwest Research Institute, October 12, 1990.
	

	Construction equipment speed on unpaved surfaces  (S)
	5 mph
	Assumption
	

	Material haul and delivery truck speeds on unpaved surfaces  (S)
	5 mph
	Assumption
	

	Onsite pickup truck speed on unpaved surfaces  (S)
	15 mph
	Assumption
	

	Watering Truck
	15 mph
	Assumption
	

	Construction equipment weight  (W)
	30 tons
	Estimated weight for heavy equipment
	

	Material haul and delivery truck weight  (W)
	40 tons
	EIR
	

	Onsite pickup truck weight (W)
	5 tons
	Assumption
	

	Watering Truck
	20 tons
	Assumption
	

	
	
	
	

	Emissions (lb/day) = 
	k x (S/15) x (s/12)a x (W/3)b / (M/0.2)c x VMT x N
	

	
	
	
	

	S = 
	Equipment/motor vehicle speed (miles/hour)
	

	s = 
	Soil silt content (percent)
	

	W = 
	Equipment/motor vehicle weight (tons)
	

	M = 
	Soil moisture (percent)
	

	VMT = 
	Vehicle distance traveled (miles/vehicle-day)
	

	N = 
	Number of vehicles
	

	k = 
	2.6
	Constant for Equation for PM10 factor
	

	a = 
	0.8
	Constant for Equation for PM10 factor
	

	b = 
	0.4
	Constant for Equation for PM10 factor
	

	c = 
	0.3
	Constant for Equation for PM10 factor
	

	
	
	
	

	Equation 1, Section 13.2.2, U.S. EPA Compilation of Air Pollutant Emission Factors (AP-42), September 1998.

	
	
	
	


	Tank Construction Emissions from Construction Equipment and Motor Vehicles (Unpaved Surfaces)  -  (continued)

	
	
	
	

	Emissions (lb/day) = 
	k x (S/15) x (s/12)a x (W/3)b / (M/0.2)c x VMT x N
	

	
	
	
	

	S = 
	16.11
	
	

	s = 
	0.075
	
	

	W = 
	50.56
	
	

	M = 
	0.059
	
	

	VMT = 
	5.67
	
	

	N = 
	15.00
	
	

	k = 
	2.6
	
	

	a = 
	0.8
	
	

	b = 
	0.4
	
	

	c = 
	0.3
	
	

	
	
	
	

	Emissions (lb/day) = 
	18.27
	
	


	Tank Construction Emissions from Paved Road Dust Entrainment 

	Emissions (g/day) = 
	k x (sL/2)0.65 x (W/3)1.5 x VMT
	
	
	
	

	
	
	
	
	
	
	
	

	k = 
	particle size multiplier (used to compute PM10)
	
	

	sL = 
	roadway silt loading in grams/m2
	
	
	

	 W = 
	average weight of vehicles traveling the road (tons)
	
	

	VMT = 
	Vehicle distance traveled (miles/vehicle-day)
	
	

	
	
	
	
	
	
	
	

	California Air Resources Board Emission Inventory Methodology 7.9, Entrained Paved Road Dust (1997)

	
	
	
	
	
	
	
	

	k (g/VMT) =
	7.3
	
	
	
	
	
	

	sL = 
	0.037
	
	
	
	
	
	

	W = 
	23.81
	
	
	
	
	
	

	VMT = 
	40.00
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Emissions (g/day) = 
	488
	
	
	
	
	
	

	Emissions (lb/day) = 
	1.08
	
	
	
	
	
	


	Tank Construction Motor Vehicle Emissions

	
	
	
	
	
	
	
	
	

	CO and NOX  Emissions (lb/day)
	[(EFRun x VMT) + (EFStart x Start)] x N / 454
	
	

	VOC Emissions (lb/day)
	[(EFRun x VMT) = (EFStart x Start) + (EFSoak x Trip) + (EFRest x Rest) + EFRunevap x VMT) + (EFDiurnal x Diurnal)] x N / 454

	PM10 Emissions (lb/day)
	[(EFRun + EFTire + EFBrake) x VMT + (EFStart x Start)] x N / 454

	
	
	
	
	
	
	
	
	

	EFRun = 
	Running exhaust emission factor (g/mi)
	
	
	
	
	
	

	EFStart = 
	Start-up emission factor (g/start)
	
	
	
	
	
	

	VMT = 
	Distance traveled (mi/vehicle-day)
	
	
	
	
	
	

	Start = 
	Number of starts/vehicle-day
	
	
	
	
	
	
	

	EFSoak = 
	Hot-soak emission factor (g/trip)
	
	
	
	
	
	

	Trip = 
	One-way trips/vehicle-day
	
	
	
	
	
	
	

	EFRest = 
	Resting loss evaporative emission factor (g/hr)
	
	
	
	
	

	Rest = 
	Resting time with constant or decreasing ambient temperature (hour/vehicle-day)
	
	
	

	EFRunevap = 
	Running evaporative emission factor (g/mi)
	
	
	
	
	
	

	EFDiurnal = 
	Diurnal evaporative emission factor
	
	
	
	
	
	

	Diurnal = 
	Time with increasing ambient temperature (hours/vehicle-day)
	
	
	
	

	EFTire = 
	Time wear emission factor (g/mi)
	
	
	
	
	
	

	EFBrake = 
	Break wear emission factor (g/mi)
	
	
	
	
	
	

	N = 
	Number of Vehicles
	
	
	
	
	
	
	


	
	Vehicle Type
	CO    (lb/day)
	VOC    (lb/day)
	NOX    (lb/day)
	PM10    (lb/day)
	
	
	

	
	Pickup Truck, Onsite
	0.98
	0.11
	0.10
	0.00
	
	
	

	
	Delivery vehicle, onsite
	0.09
	0.02
	0.16
	0.01
	
	
	

	
	Watering Truck, Onsite
	0.02
	0.00
	0.04
	0.00
	
	
	

	
	Material/Haul Truck, onsite
	0.18
	0.03
	0.32
	0.02
	
	
	

	
	Construction Commuter
	5.54
	0.34
	0.45
	0.02
	
	
	

	
	Deliver vehicle, offsite
	1.08
	0.30
	3.81
	0.15
	
	
	

	
	Material/Haul Truck, offsite
	2.15
	0.60
	7.61
	0.29
	
	
	

	
	Totals:
	10.04
	1.41
	12.50
	0.49
	
	
	


	Motor Vehicle Classes, Speeds and Daily VMT During Tank Construction

	Vehicle Type
	Vehicle Class
	Speed (mph)
	VMT    (mi/vehicle-day)
	# of Starts
	# of Trips
	Rest Hours
	Diurnal Hours
	# of Vehicles

	Pickup Truck, Onsite
	Medium duty truck, catalyst
	15
	10
	2
	2
	12
	12
	3

	Delivery vehicle, onsite
	Heavy heavy-duty truck, diesel
	5
	1
	NA
	NA
	NA
	NA
	3

	Watering Truck, Onsite
	Heavy heavy-duty truck, diesel
	15
	1
	NA
	NA
	NA
	NA
	1

	Material/Haul Truck, onsite
	Heavy heavy-duty truck, diesel
	5
	1
	NA
	NA
	NA
	NA
	6

	Construction Commuter
	Light-Duty truck, catalyst
	35
	40
	2
	2
	12
	12
	7

	Deliver vehicle, offsite
	Heavy heavy-duty truck, diesel
	25
	40
	NA
	NA
	NA
	NA
	3

	Material/Haul Truck, offsite
	Heavy heavy-duty truck, diesel
	25
	40
	NA
	NA
	NA
	NA
	6


	Motor Vehicle CO and NOX Emission Factors During Tank Construction (summer months)

	Vehicle Type
	CO
	NOX
	

	
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Running Exhaust (g/mi)
	Start-Up (g/start)a
	

	Pickup Truck, Onsite
	10.029
	24.146
	1.326
	1.224
	

	Delivery vehicle, onsite
	13.709
	NA
	24.559
	NA
	

	Watering Truck, Onsite
	6.821
	NA
	17.515
	NA
	

	Material/Haul Truck, onsite
	13.709
	NA
	24.559
	NA
	

	Construction Commuter
	8.066
	18.351
	0.679
	0.979
	

	Deliver vehicle, offsite
	4.072
	NA
	14.398
	NA
	

	Material/Haul Truck, offsite
	4.072
	NA
	14.398
	NA
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer

	
	
	
	
	
	


	Motor Vehicle CO and NOX Emission Factors During Tank Construction (October)

	Vehicle Type
	CO
	NOX
	

	
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	

	Pickup Truck, Onsite
	9.269
	24.662
	1.458
	1.305
	

	Delivery vehicle, onsite
	13.709
	NA
	25.664
	NA
	

	Watering Truck, Onsite
	6.821
	NA
	18.303
	NA
	

	Material/Haul Truck, onsite
	13.709
	NA
	25.664
	NA
	

	Construction Commuter
	7.502
	18.746
	0.75
	1.044
	

	Deliver vehicle, offsite
	4.072
	NA
	15.046
	NA
	

	Material/Haul Truck, offsite
	4.072
	NA
	15.046
	NA
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, October


	Motor Vehicle CO and NOX Emission Factors During Tank Construction (November)

	Vehicle Type
	CO
	NOX
	

	
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	

	Pickup Truck, Onsite
	9.307
	25.647
	1.615
	1.396
	

	Delivery vehicle, onsite
	13.709
	NA
	26.43
	NA
	

	Watering Truck, Onsite
	6.821
	NA
	18.85
	NA
	

	Material/Haul Truck, onsite
	13.709
	NA
	26.43
	NA
	

	Construction Commuter
	7.532
	19.481
	0.032
	1.117
	

	Deliver vehicle, offsite
	4.072
	NA
	15.495
	NA
	

	Material/Haul Truck, offsite
	4.072
	NA
	15.495
	NA
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, November

	
	
	
	
	
	


	Motor Vehicle VOC Emission Factors During Tank Construction (summer months)

	Vehicle Type
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Hot-Soak (g/trip)
	Resting Loss (g/hr)
	Running Evaporative (g/mi)
	Diurnal Evaporative (g/hr)
	
	

	Pickup Truck, Onsite
	0.747
	2.756
	0.27
	0.068
	0.055
	0.191
	
	

	Delivery vehicle, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Watering Truck, Onsite
	1.661
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Construction Commuter
	0.275
	2.082
	0.3
	0.082
	0.062
	0.225
	
	

	Deliver vehicle, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer
	
	
	


	Motor Vehicle VOC Emission Factors During Tank Construction (October)

	Vehicle Type
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Hot-Soak (g/trip)
	Resting Loss (g/hr)
	Running Evaporative (g/mi)
	Diurnal Evaporative (g/hr)
	
	

	Pickup Truck, Onsite
	0.714
	2.8
	0.202
	0.053
	0.055
	0.013
	
	

	Delivery vehicle, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Watering Truck, Onsite
	1.661
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Construction Commuter
	0.264
	2.115
	0.222
	0.063
	0.062
	0.013
	
	

	Deliver vehicle, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, October
	
	
	


	Motor Vehicle VOC Emission Factors During Tank Construction (November)

	Vehicle Type
	Running Exhaust (g/mi)
	Start-Up (g/start)(a)
	Hot-Soak (g/trip)
	Resting Loss (g/hr)
	Running Evaporative (g/mi)
	Diurnal Evaporative (g/hr)
	
	

	Pickup Truck, Onsite
	0.714
	2.846
	0.269
	0.042
	0.12
	0.011
	
	

	Delivery vehicle, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Watering Truck, Onsite
	1.661
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, onsite
	2.636
	NA
	NA
	NA
	NA
	NA
	
	

	Construction Commuter
	0.264
	2.152
	0.295
	0.05
	0.137
	0.011
	
	

	Deliver vehicle, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	Material/Haul Truck, offsite
	1.143
	NA
	NA
	NA
	NA
	NA
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, November
	
	
	

	
	
	
	
	
	
	
	
	

	Motor Vehicle PM10 Emission Factors During Tank Construction (summer months)

	Vehicle Type
	Running Exhaust (g/mi)
	Tire Wear (g/mi)
	Brake Wear (g/mi)
	Start-Up (g/start)(a)
	
	
	
	

	Pickup Truck, Onsite
	0.045
	0.008
	0.013
	0.026
	
	
	
	

	Delivery vehicle, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Watering Truck, Onsite
	0.728
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Construction Commuter
	0.012
	0.008
	0.013
	0.016
	
	
	
	

	Deliver vehicle, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, summer
	
	
	


	Motor Vehicle PM10 Emission Factors During Tank Construction (October)

	Vehicle Type
	Running Exhaust (g/mi)
	Tire Wear (g/mi)
	Brake Wear (g/mi)
	Start-Up (g/start)(a)
	
	
	
	

	Pickup Truck, Onsite
	0.045
	0.008
	0.013
	0.026
	
	
	
	

	Delivery vehicle, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Watering Truck, Onsite
	0.728
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Construction Commuter
	0.011
	0.008
	0.013
	0.016
	
	
	
	

	Deliver vehicle, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, October
	
	
	

	
	
	
	
	
	
	
	
	

	Motor Vehicle PM10 Emission Factors During Tank Construction (November)

	Vehicle Type
	Running Exhaust (g/mi)
	Tire Wear (g/mi)
	Brake Wear (g/mi)
	Start-Up (g/start)(a)
	
	
	
	

	Pickup Truck, Onsite
	0.045
	0.008
	0.013
	0.026
	
	
	
	

	Delivery vehicle, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Watering Truck, Onsite
	0.728
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, onsite
	1.115
	0.036
	0.013
	NA
	
	
	
	

	Construction Commuter
	0.011
	0.008
	0.013
	0.016
	
	
	
	

	Deliver vehicle, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	Material/Haul Truck, offsite
	0.501
	0.036
	0.013
	NA
	
	
	
	

	(a) - Assumed to be after 720 minutes with engine off
	
	
	
	
	
	
	

	Source: ARB EMFAC2002 motor vehicle emission factor model, version 2.2, for calendar year 2003, November
	
	
	


	Post-Construction  Activities - Architectural Coatings (Tank)

	
	
	
	
	
	
	

	Emissions (lbs) = 
	C*(T/12)*A/(TE/100)*E
	
	
	
	

	
	
	
	
	
	
	

	C = 
	Constant/Conversion = 1 gallon = 0.133681 ft3

	T = 
	Thickness of the coating in mils (1 mil = 0.001 inches)
	
	

	A = 
	Area to be coated (ft2)
	
	
	
	

	TE = 
	Transfer Efficiency of HVLP Sprayer
	
	
	

	E = 
	VOC content of the coating
	
	
	
	

	
	
	
	
	
	

	Tank Surface Area
	
	
	
	
	

	Bottom = 
	99
	feet diameter
	
	
	

	Area = 
	7697.687
	square feet
	
	
	

	Sides =
	48
	feet tall
	
	
	

	
	311.018
	length = circumference of 99 feet diameter circle

	
	14928.848
	square feet
	
	
	

	Top =
	8009.000
	square feet
	
	
	

	
	
	
	
	
	
	

	Interior Coating
	
	
	
	
	
	

	Interior = bottom + 3' up shell
	
	
	
	
	
	

	Interior = 
	8630.740
	square feet
	
	
	

	
	
	
	
	
	
	

	Exterior Coating
	
	
	
	
	
	

	Exterior = Sides only
	
	
	
	
	
	

	Exterior = 
	22938.000
	square feet
	
	
	

	
	
	
	
	
	
	

	Calculation:
	C =           7.4805
	gal/ft3
	
	
	
	

	
	
	
	
	
	
	

	
	T
	A
	TE  
	E
	
	

	 
	thickness (inches)
	ft2
	%
	lbs VOC/gal
	lbs
	

	Interior - protectant
	0.012
	8630.740
	65
	1.399
	138.958
	

	Exterior – protectant r
	0.006
	22938.000
	65
	0.179
	23.626
	

	Exterior – sealer/finisher 
	0.004
	22938.000
	65
	1.173
	103.217
	

	Total lbs.
	 
	 
	 
	 
	265.801
	

	
	
	
	
	
	
	

	Total number of days of Painting =
	24
	days
	
	11.075
	lbs/day


APPENDIX C 


OPERATIONAL FUGITIVE EMISSIONS CALCULATIONS

OPERATIONAL FUGITIVE EMISSIONS FROM PUMPS, VALVES, FLANGES

AND THREADED CONNECTORS

	Source
	Number of Components
	Emission Factor

(lbs/year)
	Fugitive (VOC) Emissions (lbs/year)
	Fugitive (VOC) Emissions (lbs/day)

	Pumps
	5
	80 
	400
	1.10

	Valves
	90
	3
	270
	0.74

	Flanges and Threaded Connectors
	314
	1.5
	471
	1.30

	TOTAL DAILY EMISSIONS
	3.14


Note:  Fugitive emissions in pounds per day were derived by dividing the pounds per year by 365 days.

Source: SCAQMD Permit to Construct/Operate Application Evaluation and Calculations, dated August 22, 2003.

OPERATIONAL FUGITIVE EMISSIONS FROM 60,000 BARREL AST

	Source
	Fugitive VOC Emissions

(lbs/year)
	Fugitive VOC Emissions

(lbs/day)

	Rim Seal losses
	12.6230
	0.035

	Withdrawal losses
	0.5690
	0.002

	Deck Fitting losses
	14.9268
	0.041

	Deck Seam losses
	0.0
	0.0

	TOTAL DAILY EMISSIONS
	0.078


Note:  Fugitive emissions in pounds per day were derived by dividing the pounds per year by 365 days.

Source: SCAQMD Permit to Construct/Operate Application Evaluation and Calculations, dated August 22, 2003.

	Architectural Coating – Tank Construction

	
	
	
	
	
	
	

	Emissions (lbs) = 
	C*(T/12)*A/(TE/100)*E
	
	
	
	

	
	
	
	
	
	
	

	C = 
	Constant/Conversion = 1 gallon = 0.133681 ft3
	
	
	

	T = 
	Thickness of the coating in mils (1 mil = 0.001 inches)
	
	

	A = 
	Area to be coated (ft2)
	
	
	
	

	TE = 
	Transfer Efficiency of HVLP Sprayer
	
	
	

	E = 
	VOC content of the coating
	
	
	
	

	
	
	
	
	
	

	Tank Surface Area
	
	
	
	
	

	Bottom = 
	99
	feet diameter
	
	
	

	Area = 
	7697.687
	square feet
	
	
	

	Sides =
	48
	feet tall
	
	
	

	
	311.018
	length = circumference of 99 feet diameter circle

	
	14928.848
	square feet
	
	
	

	Top =
	8009.000
	square feet
	
	
	

	
	
	
	
	
	
	

	Interior Coating
	
	
	
	
	
	

	Interior = 
	8630.740
	square feet
	
	
	

	
	
	
	
	
	
	

	Exterior Coating
	
	
	
	
	
	

	Exterior = 
	22938.000
	square feet
	
	
	

	
	
	
	
	
	
	

	Calculation:
	
	
	
	
	
	

	C =
	7.4805
	gal/ft3
	
	
	
	

	 
	Thickness
(inches)
	 Coverage Area (ft2)
	Transfer Efficiency (%)
	Emission Factor 

(VOC lbs/gal
	 Total lbs
	

	Interior coating
	0.012
	8630.740
	65
	1.399
	138.958
	

	Exterior  primer/protector
	0.006
	22938.000
	65
	0.179
	23.626
	

	Exterior – sealer/finisher
	0.004
	22938.000
	65
	1.173
	103.217
	

	Total 
	 
	 
	 
	 
	265.801
	

	
	
	
	
	
	
	

	*Coating will take 24 days – 265.801 ÷ 24 days = 11.075 lbs per day


