Frequently Asked Questions About Calculating Tank-Flashing Emissions for the 2005 Emissions Inventories

What are tank-flashing emissions?

Tank-flashing emissions occur when crude oil or condensate is exposed to temperature increases or pressure drops.  In natural gas extraction and processing, there are many areas where tank-flashing losses occur, including well sites (where high-pressure liquids are flashed into stock tanks at atmospheric pressure), locations where produced liquids from the production separators dump into stock tanks, when gas lines are “pigged” (or physically purged of condensate), and when gas plant inlet separators dump into storage tanks at atmospheric pressure.  Tank-flashing emissions are in addition to working and breathing emissions.  

Do I need to estimate my tank-flashing emissions?

Yes, for new permit applications, significant revisions and emissions inventories, tank-flashing emissions must be estimated and provided to the Department on the appropriate forms. 

Considering that tank-flashing emissions “can be reasonably passed through a stack”, they are considered normal process emissions, not fugitive.  Therefore, tank-flashing emissions, alone, could trigger the requirement for an air quality permit.

The Department’s authority to collect this information is in the following state regulations:  20.2.72.203.A(3) NMAC, 20.2.70.300.D(5) NMAC, and 20.2.73.300.C(5) NMAC.

Are there exemptions or thresholds for reporting flash emissions?

For facilities with permits (either NSR or Title V), the current regulations do not allow any exemptions other then those listed in Section 202 of 20.2.72 NMAC for NSR permits or in the list of Insignificant Activities for Title V facilities referenced in Section 300.D(5) and (6) of 20.2.70 NMAC.  

Facilities without permits do not need to submit information for a tank or combination of tanks (tank battery) that have a total throughput of no more than 12 barrels per day of black oil (API gravity less than 40 degrees).  This threshold is based on studies by the Colorado Department of Public Health and Environment that each barrel per day of throughput of this oil will result in an average emission of 2 tons per year of volatile organic compounds.

If a tank is at a facility, but is not connected to the source being permitted, or a tank is adjacent to the new source or source being modified, do the tank-flashing emissions need to be estimated?
To determine whether the tank-flashing emissions from an adjacent or on-site tank must be estimated, you should consider these criteria:

1. Is the tank of the same 2 digit SIC industrial grouping as the source?

2. Is the tank on contiguous or adjacent land with the source?

3. Is the tank under the same common ownership or control as the source?

If the tank meets all these criteria, then tank-flashing emissions must be calculated and included with all other emissions at the source.  

How do I estimate my tank-flashing emissions?

All tank-flashing emission calculations must be supported with an analysis using the Vasquez-Beggs equations.  When these equations are not appropriate for an operating situation, you must supplement the Vasquez-Beggs analysis with results from another estimating method that you believe is more appropriate, or the AQB may request that you do so.    Circumstances in which another estimating method may be necessary include, but are not limited to:

· transportation activities (natural gas compressor stations and pigging operations after change of custody to gas transportation companies) and natural gas processing (condensate from gas processing plants) operations,

· an operating parameter used in the Vasquez-Beggs calculation exceeds the parameter limits that are valid for the equations (see the Department’s Vasquez-Beggs spreadsheet on our website for these limits), or

· the Vasquez-Beggs equations result in emissions estimates that by themselves are within 50% of an applicability threshold for a permitting program, regulatory program, or a performance standard.

Because of all the variables involved (i.e., gas compositions, gas throughput & pressure-drop), the AQB does not recommend a method or specific computer program for estimating tank-flashing emissions.  However, listed below are some estimating methods that are available.  It is your obligation to estimate as accurately as possible all your tank-flashing emissions and to comply with any appropriate regulatory or permitting programs.

· Gas Processing and Transportation: There are two relatively common methods for estimating tank-flashing emissions from gas processing plants, gas line “pigging” operations, or other transportation processes - simulator programs such as HYSYS or PROSIM, and an engineering mass balance.  

· Exploration and Production: Vasquez-Beggs, HAPCalc, E&P Tanks, and process simulator programs (such as HYSYS or PROSIM)  are four methods for calculating flashing losses from oil and gas extraction petroleum storage (stock) tanks prior to custody transfer to the transportation company.  The methods vary in complexity and accuracy.  Process simulators should be programmed to use the Peng-Robinson equation of state option; they provide emission estimates that agree closely with laboratory tests.

This guidance does not limit the methods the AQB will accept for tank-flashing estimates.  This guidance only describes four methods.  Applicants may propose more appropriate, technically-sound methodologies for the Department’s approval and incorporation into this guidance.  It will be necessary to provide an analysis justifying the appropriateness of any new methodology or model. 

As AQB obtains additional experience with flash emissions, it may change its guidance on how these emissions are estimated.

Vasquez-Beggs
The Vasquez-Beggs (VB) equation is the easiest calculation tool to use.  It is most appropriate for use on upstream operations, such as stock tanks at wellheads, oil and gas production batteries, and for “black oil” (a heavy, low-volatility oil approximated by a gas to oil ratio of less than 1750 cubic feet and an API gravity less than 40 degrees).  It is the default method required by AQB for all facilities with flash emissions.  This model only has six input variables: API gravity, volume of produced hydrocarbons, volume of produced gas, separator pressure and temperature, and specific gravity of flash gas.  

With the VB equation, tank-flashing losses are calculated as total VOC’s (only) and are not speciated into individual chemical compounds or HAPs.  It has been shown that tank-flashing estimates of VOCs using the VB equation may be considerably underestimated or overestimated, depending on the numerous variables that affect flash losses.  The variability is more apparent when modeling tank-flashing near the wellhead, where the pressure drop is highest and liquid composition is more variable.   The VB model does not calculate standing or working losses from storage tanks.

The calculation program is available in spreadsheet format (EXCEL) and can be downloaded from the NMED website http://www.nmenv.state.nm.us/aqb/Vasquez-Beggs-Flashing-Calculations.xls.

HAP-Calc

The HAP-Calc model uses the Vasquez-Beggs method to estimate VOC tank-flashing emissions, so AQB will accept this analysis instead of spreadsheet calculations.  In addition to estimating VOC tank-flashing emissions, the HAP-Calc program speciates HAP emissions.  The HAP emissions can be estimated by entering site-specific data, or by using default program values.  The HAP-Calc program runs in Windows format and costs about $75 through the Gas Research Institute (GRI).  Since it uses Vasquez-Beggs as the basis for its calculations, this program may err in the same way compared to process simulators.

E&P Tanks

In addition to tank-flashing losses, the E&P Tanks program estimates tank working and standing losses.  The model uses the Peng-Robinson equation of state to estimate tank-flashing losses and speciates between HAP emissions and VOCs.  This model is best suited for upstream operations, such as stock tanks at wellheads and tank batteries common to several wellheads, although it will handle a broader range of API gravities (15-68).
The program costs about $300 (in 2002) from the American Petroleum Institute (API) and tends to be more complicated than Vasquez-Beggs to run.  Even though this model uses the Peng-Robinson equation of state, evaluations compared with process simulators give somewhat inconsistent results with variations in pressure inputs.  It has been shown that the E&P Tanks model may also underestimate or overestimate VOC tank-flashing emissions, but not as much as the Vasquez-Beggs equations.

PROCESS SIMULATORS (HYSYS, PROSIM, etc.)

It has been shown that the HYSYS process simulator estimates tank-flashing emissions (both VOC & HAPs) that compare very closely to laboratory values.  Tank-flashing emissions estimates should be performed using the Peng-Robinson equation of state option (there are other equations of state available in the model, but Peng-Robinson is the best for this type of calculation).  In addition to a tank-flashing model, HYSYS is a comprehensive process simulator and consequently is very complicated to use and is very costly.  As of 2002, the full simulator costs $13,000 a year to own.  There are also leasing options.  However, AEA Hypertech is currently researching a market for a streamlined version of HYSYS that would only estimate tank-flashing emissions and cost significantly less than the complete simulator.

PROSIM is another process simulator used by engineers to design and optimize plant operations in the oil and gas industry.  It provides the Peng-Robinson option to calculate flash emissions also.

For sampling method guidance, see the E&P Tanks manual, Appendix C (Surface Fluid Sampling of Black Oil Reservoirs) on the New Mexico Environment Department website http://www.nmenv.state.nm.us/aqb/sampling-protocol.pdf.
Do I need to perform individual gas or liquid sampling to estimate flash emissions for each stock tank or pigging operation?

The AQB realizes the high cost of taking individual samples from each stock tank or pigging operation.  To ensure the accuracy of tank-flashing emission estimates, the chemical analysis of gas and liquid used in the models must be representative of that specific geologic formation or region serviced by the process equipment.  In a geologic formation or region where the gas has been sampled throughout and analyses show very similar results, additional gas samples may not be needed.  When sampling is limited, and the composition of the gas or liquid from different samples results in significant variation in the emissions analysis, a specific gas and/or liquid sample and analysis may be needed.  It is your  obligation to evaluate existing samples from a formation or region and decide whether you can rely on them for estimating tank-flashing emissions for your site.  You will also want to consider the accuracy of the method and relative permit thresholds.
Where do I enter my tank-flashing emissions data on the 2005 emissions inventory Excel workbook? 

Tank-flashing loss emission estimates are entered on the emission unit row in the 2005 EI Unit Emissions spreadsheet.
