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[bookmark: _GoBack]The equipment allowed at a facility is limited by the total emissions produced by the facility.  To calculate the total NOx lb/hr emission rate, add the maximum pound per hour NOX emission rate for each emission source other than enclosed combustion devices (ECD).  For ECD, first multiply the emission rates of ECD by two before adding to the total.  This correction is due to the poor dispersion of these sources which causes twice the impact of the other source types.  Sources that do not operate at the same time as the rest of the facility do not need to be included in the facility total (i.e., upset flare).  This facility total emission rate is used in Tables 1 and 2 of this document to determine the minimum stack parameters for engines and turbines.

The ECD is limited to 0.3 lb/hr SO2, if no other sources at the facility are emitting SO2 at the same time. The ECD may be emit up to 0.2 lb/hr SO2 while flaring if the flare height is at least 1 meter higher than the minimum flare height for that emission rate.
Add the maximum pound per hour SO2 emission rate for each emission source.  This emission rate is used to determine the minimum stack height of flares in Table 3.

Conversely, the stack parameters of available equipment for a project can be used to determine the maximum allowable emission rate for that configuration of equipment.

Minimum engine stack parameters
The facility can have any number of engines, provided that each engine has at least the minimum stack parameters determined by the facility total emission rate, as long as the facility total emission rate remains below the permit limit.

Table 1:  Engines
	Facility total NO2 emission rate (lb/hr)
	height (m)
	Temperature (K)
	velocity (m/s)
	Diameter (m)

	21.7
	7
	730
	28
	0.3

	21
	6
	730
	28
	0.3

	20
	5.5
	730
	28
	0.3

	19
	4.5
	730
	28
	0.3

	18
	4.5
	730
	27
	0.3

	17
	4.5
	730
	27
	0.3

	16
	4.5
	730
	27
	0.25

	15
	4.5
	730
	27
	0.25

	14
	4.5
	700
	22
	0.25

	13
	4.5
	700
	22
	0.25

	12
	4.5
	700
	22
	0.2

	11
	4.5
	700
	22
	0.2

	10
	4.5
	700
	22
	0.2

	9
	4.5
	700
	20
	0.2

	8
	4.5
	700
	18
	0.2

	7
	4.5
	700
	14
	0.2

	6
	4.5
	650
	14
	0.2

	5
	4.5
	500
	5
	0.2

	4
	4
	500
	5
	0.1

	3
	3.5
	500
	5
	0.1

	2
	3
	500
	5
	0.0762

	1
	2
	500
	5
	0.0762




Minimum turbine stack parameters
The facility can have any number of turbines, provided that each turbine has at least the minimum stack parameters determined by the facility total emission rate, as long as the facility total emission rate remains below the permit limit.

Table 2:  Turbines
	NO2 Emission rate total (lb/hr)
	height (m)
	Temperature (K)
	velocity (m/s)
	Diameter (m)

	21.7
	7
	588
	10
	0.7

	21
	6
	588
	10
	0.7

	20
	5
	588
	10
	0.7

	19
	5
	588
	10
	0.6

	18
	4.5
	588
	10
	0.6

	17
	4.5
	588
	10
	0.6

	16
	4.5
	588
	10
	0.5

	15
	4.5
	588
	10
	0.5

	14
	4.5
	588
	10
	0.5

	13
	4
	588
	10
	0.5

	12
	4
	588
	10
	0.5

	11
	3.5
	588
	10
	0.5

	10
	3.5
	588
	10
	0.5

	9
	3.5
	588
	10
	0.5

	8
	3.5
	588
	10
	0.4

	7
	3
	588
	10
	0.4

	6
	3
	588
	10
	0.4

	5
	2.5
	588
	10
	0.4

	4
	2.5
	588
	10
	0.4

	3
	2
	588
	10
	0.35

	2
	1.8
	588
	10
	0.24

	1
	1.8
	588
	10
	0.24






Minimum flare stack height
The facility can have any number of flares, provided that each flare has at least the minimum stack parameters determined by the facility total emission rate, as long as the facility total emission rate remains below the permit limit.  Equipment that will not operate at the same time does not need to be included in the total for other scenarios.

Table 3:  Flares
	Flow rate
(MMscf/day)
	SO2 Emission rate total (lb/hr), 
	height (m)

	14.3
	5000
	18

	12.9
	4500
	16

	11.4
	4000
	14

	10.0
	3500
	12

	8.57
	3000
	9

	7.14
	2500
	6

	0.057
	20
	6

	0.054
	19
	4

	0.029
	10
	4

	0.026
	9
	3.5

	0.014
	5
	3.5

	0.011
	4
	3

	0.009
	3
	3

	0.006
	2
	2.5

	0.003
	1
	2



Flare gas shall contain no higher than 4.8% H2S by volume (pre-combustion).
If flare gas contains less than 4.8% H2S by volume, then flow rate may be increased to 
New flow rate = (Flow rate from table) x (4.8%)/(actual percent) 
Emission rates in Table 3 are for reference only and are based on 4.8 mole percent H2S in flare gas.
Haul road emissions:
The permit condition will be expressed in number of trucks per day. The allowable haul road emission rate for each pollutants is:
TSP:  0.4 lb/hr
PM10:  0.14 lb/hr
PM2.5:  0.07 lb/hr
Truck loading and tank venting emissions:
Truck loading, tank venting, and leaks shall have a maximum emission rate of 0.01 lb/hr H2S.

Heaters:
All combined heaters may emit up to 0.3 lb/hr of NOx emissions
Terrain:
Equipment shall be at least 100 meters from any stack to terrain that is 5 or more meters above the top of a stack.

Nearby facilities:  
The facility must be at least 400 meters from source that emits over 25 tons/year of NO2.

Class I areas:  
The facility must be at least 3 miles from any Class I area.
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