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General Construction Permit - Oil & Gas (GCP- O&G)

Stack Parameter Requirements Guidance
Eric Peters: Based on Modeling Assumptions

Background:
To provide flexibility of multiple combinations of IC engines and turbines, Condition 202.I establishes stack parameter requirements for IC engines in Table 1 and turbines in Table 2. This guidance provides detailed instructions concerning the use of these tables. When determining the stack height requirements for a set of engines and/or turbines, it is useful to divide the engines into groups (one group or up to three groups). 
Group 1: Group 1 includes all engines, turbines, and heaters with stacks that meet the minimum stack parameters for that type of equipment (Table 1 or 2 equipment) based on the total emission rate for the facility. Sources that would not normally meet this Group’s minimum velocity and/or temperature requirements can still qualify to be included in this group if they both qualify for and apply the appropriate stack height increases described below. 

Group 2: Group 2 includes engines and turbines with stacks that are not included in Group 1, plus heaters that neither qualify for Group 1 nor Group 3.

Group 3: Group 3 includes small heaters that may emit up to the 1.23 lb/hr of NOX total for the entire group. 

Diameter: The most current computer model shows that diameter has a large effect on dispersion. If other stack parameters remain constant, doubling a stack’s exit area will halve the initial concentration at the exit of the stack. To provide flexibility of multiple combinations of stacks, GCP-O&G modeling assumes all emissions from the facility come out of one stack. Use a combined stack area for the facility when looking up the requirements on the tables. Other stack parameters cannot be added in this manner. 

Total area should be determined by calculating the area of each stack and summing all the areas:

area = (Pi)(diameter2)/4       
Where Pi ≈ 3.14159

Note: If any single stack has a diameter larger than the required minimum diameter, then the facility will automatically have the required minimum area. (This is because the effective diameter cannot be lower than the diameter of the widest stack.)

Stack Height:

Much of the feedback received during the development of this GCP-O&G involved observations that the minimum stack heights presented were too tall to be useful for this type of permit. For this reason, attempts were made to make the stack height requirements as short as manageable. This effort resulted in higher temperature and velocity requirements and lower stack height requirements. Stack height has a strong effect on dispersion and increase in stack height is effective in compensating for low temperature or velocity. To provide even more flexibility, stack height adjustments can be used to compensate for low temperature or velocity.

Any stack height adjustment should be added to the minimum required stack height for that unit from Table 1 or Table 2. This should not be confused with raising the height provided by the equipment manufacturer or raising the existing height of previously installed equipment. It is permissible to raise the stack height by placing the unit on a platform or by constructing a localized berm.
If Group 2 contains any sources, then the minimum height for all Group 1 sources must be raised by 3.3 feet. To find the stack height requirements for units in Group 2, add all the emissions from units in Group 2. Use this total in either Table 1 or 2 as appropriate to look up the minimum stack height requirement for Group 2 units.   
The permit allows some units with lower velocity or temperature to be placed in a desired Group under certain conditions. A unit with a velocity too low (but above a minimum of 26.2 ft/sec) to qualify for a Group may be placed in that Group if its stack height is at least 3.3 feet taller than the minimum required for that Group and if its other parameters meet the minimums for that Group. A unit with a temperature too low (but above a minimum of 206 degrees Fahrenheit) to qualify for a Group may be placed in that Group if its stack height is at least 3.3 feet taller than the minimum required for that Group, and if its other parameters meet the minimums for that Group. If both the unit’s velocity (minimum of 26.2 ft/sec) and temperature (minimum of 206 degrees Fahrenheit) are too low for a Group, raise the stack height by 6.6 feet by combining the stack height adjustments to allow placement in that Group, if its other parameters meet the minimums for that Group.    

If a Group 2 source has both low velocity and low temperature, and other sources remain in Group 2, then the minimum height to allow that source into Group 1 would be 9.9 feet higher than the minimum stack height for the emission rate for Group 1 (3.3 feet for low temperature, 3.3 feet for low velocity, and 3.3 feet to offset the poor dispersion of Group 2 sources). (If adding this much height is not desired, then the source in question may possibly still qualify as a Group 2 source.)

Horsepower:

The modeling studies for this permit did not relate horsepower to the emission rates or stack parameters. There are total facility emission limits in the permit, but there are no horsepower restrictions relating to stack parameters in the permit. 

Small heaters and reboilers:

All heaters and reboilers shall be included in the facility total emissions. Place as many as possible of the smallest heaters and reboilers in Group 3. The maximum combined NOX emissions for Group 3 is 1.23 lb/hr (see condition A203.C). Units that qualify for this 1.23 lb/hr NOx requirement do not have any stack requirements. Heaters and reboilers that do not qualify for Group 1 or Group 3 shall be included in Group 2.
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