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Introduction
Similarities in small and medium-sized oil and gas facilities allow them to be modeled and permitted as a group, instead of treating each facility as unique.  The New Mexico Environment Department/Air Quality Bureau (the Bureau) has developed General Construction Permits (GCPs) for two classes of oil and gas production facilities under the names GCP1 and GCP4.  The Bureau now proposes to replace those GCPs with a new one in order to update the modeling and permitting practices for these facilities and to remove certain limitations in the existing GCPs.  This is a summary of the modeling performed for GCP Oil and Gas.

Model selected and settings
AERMOD (version 15181) was used to run the modeling analysis.  This is the standard EPA regulatory model for this type of permitting.

Bloomfield 1997 meteorological data was used for the modeling analysis.  This is a conservative set of metrological data that is located in a region with much oil and gas production.

Receptor Grid: The following grids were used to determine the maximum concentration for each pollutant.

Table 1: Table of Receptors
	Grid Type
	Description
	Shape
	Spacing
	Length

	Cartesian
	Intermediate
	Square
	500 meters
	21 kilometers

	Cartesian
	Fine
	Square
	100 meters
	6.2 kilometers

	Cartesian
	Very fine
	Square
	50 meters
	2.1 kilometers



Assumptions
Building downwash:  The facilities this GCP is designed for are typically small with few buildings.  In this modeling it was assumed that buildings are small enough that they do not cause building downwash.

Operating hours:  The facility operates continuously.

Elevation:  The facility is assumed to have an elevation of 5620 ft.  (Few facilities of this type are expected to have elevations higher than this.)

PSD Increment:  It was assumed that the facility would consume PSD increment.

Background concentrations
Background concentrations vary throughout the state from pollutant to pollutant.  

NO2 Background:  Concentrations of NO2 drop to tiny levels in areas that are far from industrial sources.  The primary concern for cumulative NO2 modeling appears to be contributions from nearby sources.  The worst case scenario appears to be another source in close proximity.  A facility with short stacks that is barely in compliance with air quality standards at its maximum concentration was modeled to determine its contribution to ambient concentrations at a distance of 800 meters from that facility.  The result (38.5 ug/m3) was assumed to be the background concentration to add for the NO2 modeling.  

Particulate matter background:  Maximum background concentrations for particulate matter were selected from the areas of the state where the GCP would be expected to be used.  

	Background
	24 hr
	annual

	TSP
	52.5
	21.1

	PM10
	52.5
	21.1

	PM2.5
	13.6
	6.2



SO2 Background:  SO2 background concentrations are typically from flaring events of short duration.  It is not expected that adjacent facilities will have simultaneous upsets that contribute to concentrations at the same time and space.  No background concentrations for SO2 were added.

NO2 modeling:
ARM2 was used with the default ratios (0.2 NO2/NOX ratio minimum, 0.9 maximum).  Only one source or group of sources can be run at a time because the model will factor in other sources or groups when it determines the final concentrations.  

Models were run by trial and error to determine the minimum stack parameters to demonstrate compliance with standards in 1 lb/hr increments.  The stack parameter guesses were based on existing stack parameters in current GCP sources or parameters of sources expected to be used at this type of facility.

Modeling for other pollutants:
For most types of emission sources, NO2 was determined to be the limiting factor by comparing ratios of emission rates of NO2/other pollutants.  The exceptions were flares (SO2 limited), tank venting and truck loading (H2S limited), and haul roads (particulate matter limited).

Source descriptions:
Stack parameters are included in the document, “Modeling Conclusions and Permit Conditions” and in the modeling files.  Modeling files are arranged as follows:

“CombinedModels” includes runs designed to test the effects of combining different types of sources, such as engines with enclosed combustion devices.
“EngineModels” includes models in flat terrain testing one engine at a time.
“EngineTerrain” includes models in complex terrain testing the effects of terrain on one engine at a time.
“Flare” includes models in flat terrain testing one flare at a time.
“Haul roads” includes models run to determine the allowable number of haul trucks.
“Tanks” includes the models run to test H2S emissions from tank venting and truck loading.
“Thermal oxidizer” includes models run to compare the impacts of thermal oxidizers to engines and turbines.
“TurbineModels” includes models in flat terrain testing one turbine at a time.



Terrain:
Hilly terrain is not expected to be a feature in the immediate vicinity of these sources, but could be nearby.  Elevated terrain can increase the maximum concentrations of pollutants compared to flat areas.  

Effects of terrain were examined by modeling the 4 lb/hr and 20 lb/hr NO2 stacks with terrain heights set to the stack height or 25 feet taller than stack height.  The maximum distance to the concentration equivalent to the flat terrain concentration was used as the required distance to a hill, as described below.  Modeling files are contained in the folder, “EngineTerrain”.

Results:
20 lb/hr
Terrain equal in height to the stack produced a maximum distance of 111.8 m to the receptor concentration equal to the 1-hour NO2 air quality standard (with background added).
Terrain equal in height to the stack plus 25 feet produced a maximum distance of 608.3 m to the receptor concentration equal to the 1-hour NO2 air quality standard (with background added).
4 lb/hr
Terrain equal in height to the stack produced a maximum distance of 26.6 m to the receptor concentration equal to the 1-hour NO2 air quality standard (with background added).
Terrain equal in height to the stack plus 25 feet produced a maximum distance of 100 m to the receptor concentration equal to the 1-hour NO2 air quality standard (with background added).

Permit conditions
Equipment shall be at least 112 meters (367 ft) from any stack to terrain above the stack height.
Equipment shall be at least 608.3 meters (1996 feet) from any stack to terrain above the stack height plus 25 feet.

Nearby facilities:  
The effects of nearby facilities was discussed in the background concentration section.  The background concentration was based on a small facility with short stacks.  Tall stacks from larger facilities were shown to have better dispersion and lower concentrations at that distance, so there is no need for any increased distance from a larger facility.  4 lb/hr and 20 lb/hr sources in the “EngineModels” folder were examined for this exercise.
The facility must be at least 800 meters from source that emits over 25 tons/year of NO2.

Class I areas:  
Existing GCP 4 conditions exclude the facilities from locating within 3 miles of a Class I area.  Modeling confirmed that this condition will be protective of the PSD Class I increments at that distance.

Results:
Engines in flat terrain produced between 89.5% and 99.8% of the 1-hour NO2 NAAQS for the scenarios resulting in the permit conditions.

Turbines in flat terrain produced between 70.7% and 99.98% of the 1-hour NO2 NAAQS for the scenarios resulting in the permit conditions.

Enclosed combustion devices were modeled with the engines.  The emission rates of engines were reduced by a factor of the enclosed combustion device emission rate until the combined concentration was not higher than the full engine rate when operated alone.  5 times the enclosed combustion device emission rate was needed to ensure that there was no increase in concentration from adding the small unit to the facility.

Heaters were modeled with engines.  The emission rates of engines were reduced by a factor of the heater emission rate until the combined concentration was not higher than the full engine rate when operated alone.  5 times the heater emission rate was needed to ensure that there was no increase in concentration from adding the small unit to the facility.

Flares in flat terrain produced between 93.8% and 99.1% of the 1-hour NO2 NAAQS for the scenarios resulting in the permit conditions.  Flares with emission rates of SO2 that were equal to the engine rates of NO2 were determined by referring to the engine table, which was determined to show compliance because the NO2 was closer to the air quality standards than the SO2 was.

Tanks and truck loading results were scaled to 93.2% of the 1-hour H2S standard (due to rounding convenience).

Haul road traffic was modeled at 1 pound per hour per road.  When this did not demonstrate compliance with all standards, results were scaled to emission rates equal to the most stringent particulate matter standard.  The result was 98.5% of the annual TSP standard after rounding.  Haul road emission rate ratios of TSP to smaller particulates are expected to keep the other particulate matter standards in compliance if the annual TSP standard is in compliance.





