
2.2.3. AERtools Application Software – ABflare July 31, 2017 

Description
AERtools is a collection of spreadsheet and application programs created to help air quality 
professionals calculate source parameters and ground level concentrations. The tools were created 
based on state-of-the-art engineering considerations of thermodynamics, energy balance, mass balance 
and practical application of these principles for use with current air dispersion models and methods. 
One of these tools, the ABflare, was created for evaluating non-routine flaring for sour gas facilities for 
use with the CALPUFF models.  A similar tool, AERflare, was created to specifically address rapid 
screening level air quality dispersion model calculations up to refined modelling using the AERMOD (U.S. 
EPA) model only. 

The term “ABflare” is used in reference to the entire modelling suite. The term ABflareUI is used in 
reference to the ABflareUI.xlsm spreadsheet user interface that is specifically designed to assist with the 
configuration of the CALPUFF model, running the CALPUFF model and post-processing the outputs from 
CALPUFF model. The air quality dispersion modelling for a flare can frequently require non-routine 
modelling techniques to incorporate blowdowns or hourly variations therefore requiring non-routine 
techniques for handling model inputs and post-processing the output files. The ABflare modelling suite 
includes a Windows executable ABflare.exe program that is used to perform the complex 
thermodynamics and combustion calculations for the flare source terms and the creation of CALPUFF 
ready source input files.  

The ABflare tool was created to adapt flare-type source parameters for use with standard air quality 
dispersion models that are based upon chimney-type sources parameters. The basic premise of ABflare 
is to determine the momentum and buoyancy flux for the flare event; then, using the momentum and 
buoyancy flux relationship used by standard dispersion models that use chimney-type source 
parameters, reverse calculate the necessary inputs (equivalent chimney-type source parameters) that 
would result in the correct momentum and buoyancy flux.  

The ABflare and AERflare models were created so that a minimal amount of technical background is 
required to run the models. As opposed to other flare source algorithms that make thermodynamic 
simplifications, the AERtools suite does not make these simplifications.  This can be important when 
inputs go beyond the original applicability of algorithm assumptions, such as the extrapolation of plume 
rise formulations to hot non-chimney emissions.  While the complexity of the methodology is increased 
by including more complex calculations, the calculations are readily performed by desktop computing. 
The tool requires only readily available data as inputs (thus not being onerous to the modeler) and 
standardizes the more complex calculations within the tool, preventing common calculation errors.  The 
tool is therefore beneficial to the modeler (ease of use) and regulator (confidence in the calculations) 
without extensive technical experience.   

Technology Group 
Flares, Combustors and Incinerators – Recommended Practices

Site Applicability 
The tool was conceived to address modelling of flaring issues that arise in Alberta (high hydrogen 
sulphide, acid gas, blowdowns, upsets and emergencies in complex terrain).  However, the calculations 
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within the tool are applicable to all flaring anywhere.  The tool is designed to use datasets (available 
from the internet) for sites within Canada and for meteorology datasets for Alberta.  However, the tool 
is readily transferable to sites world-wide should the appropriate datasets be available.  
 
The ABflareUI spreadsheet tool is a flowchart-organized set of steps that walks a user through the 
development of the input datasets for the CALPUFF dispersion model, such as terrain, receptors, 
meteorology, source parameters (using the ABflare.exe tool) and the creation of CALPUFF model input 
files.  The tool is current configured to use digital elevation model (DEM) terrain data and land use 
classification codes (LCC) data for Canada.  The tool accepts the insertion of externally created datasets 
to the tool for use in other parts of the world or created by other means by the user. 
 
The ABflareUI also assists the user in the post-processing of the CALPUFF output files.  Flare modelling of 
blowdowns may require the re-assembly of many output files into a single output file.  Utility (Windows 
executable) programs are provided for the calculation of maximums (merging files to create a single file 
with only the maximum concentrations, CALMAX), various time averages (CALAVE), and the percentiles 
typically required by various agencies (n’th highest, percentile or daily maximum percentiles). 
 
The heart of the ABflare suite is the calculation of the flare source parameters which is performed by the 
ABflare.exe Windows executable program.  The ABflare.exe is a standalone program that uses a text 
input control file (that can be created using any text editor or the ABflareUI) and input files. Thus, the 
program can be used world-wide.  The ABflare.exe program uses the same calculations as the AERflare 
program and will calculate the same outputs based upon the same inputs.  However, in general, the 
AERflare calculations are designed for AERMOD and therefore require simplifications suitable for 
AERMOD (plume model).  Whereas, the ABflare calculations are designed for CALPUFF and do not 
require simplifications because of the advanced features (puff model) basis of the CALPUFF model. 
 
ABflare performs both screening level calculations (uses only a few user inputs to create a realistic and 
conservative estimate of flare emissions and concentrations) and also refined level calculations (second-
by-second, hour-by-hour or user time varying).  
 
Although relatively few inputs are required through the interface, it is a complex tool. ABflare requires 
inputs that may require sound engineering judgement or other technical expertise. It uses site-specific 
thermodynamics, fluid dynamics, and air dispersion modelling.  There remains some technical 
knowledge required to supply suitable inputs and the ability to understand whether the output is 
appropriate for the inputs and meets the needs of stakeholders. The user must recognize that the 
models are technical in nature and the correct interpretation of the result may require technical 
expertise that proceeds from consequences of the inputs.  

Emissions Reduction and Energy Efficiency 
The model has been created with a professional commitment to environmental protection and 
safeguarding the well-being of the public. It is the responsibility of the software user to accept and 
continue this commitment in their application of the software.  
 
The software provides the most accurate emission parameters.  Using other models may result in stack 
height or fuel gas over-estimates because of incorrect parameters and also, in some cases, under-
estimates.   
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Economic Analysis 
Capital Cost: The software is provided free of charge 

 
Operating Cost: Other than source inputs, terrain and land use input data files are available free 

of charge for Canada, meteorological datafiles are available free of charge for 
Alberta. 
 

Payback Period: The ABflare tool provides a rapid and cost-effective method(s) for setup of 
CALPUFF dispersion modelling and for modelling of flares in particular, 
significantly reducing the configuration and modelling times. 
 

Marginal Abatement 
Cost:  

The ABflare provides the state of the art calculations for flare source dispersion 
modelling providing the most representative model of the flaring source 
parameters and thus the most accurate model predictions for stack design and 
protection of the environment. Where applicable, ABFlare can be used to 
generate the emissions volumes required to calculate abatement costs  

Reliability 
Expected Lifetime: This tool is regularly updated in accordance with the changing government 

regulations. Thus, the lifetime of the tool is subject to change with respect to 
new regulations. 
 

Maintenance: The user should regularly check the status of the tool for any available and 
downloadable updates. 
 

Parts and Skills 
Required:  

The tool is designed for a Windows platform and Microsoft Excel. Suitable 
technical or engineering background is recommended with an understanding of 
oil and gas operations, and air quality dispersion modelling. 

Safety 
There are no unusual safety requirements associated with the use of the ABflare tool. 

Regulatory 
ABflare is freely distributed to assist in AER D060 temporary flaring permitting, non-routine and routine 
flaring air dispersion modelling within Alberta. The software is supplied as a tool to assist the user to 
comply with applicable statutes, regulations and bylaws. Neither the software nor application of the 
software is intended to replace statutes, regulations or bylaws. 

Service Provider/More Information on This Practice 
• The full users guide for this tool can be found at http://www.zeltpsi.com/aertools.html 
• For the latest regulatory updates, visit the AER website (see Directive 

060): http://www.aer.ca/rules-and-regulations/directives/  
• The CALPUFF air dispersion model: The CALPUFF source code, documentation and executable files 

are available at the U.S. EPA Technology Transfer Network 
website: http://www.epa.gov/ttn/scram/dispersion_prefrec.htm#calpuff 
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• Required User Knowledge: While the full technical background is not a requirement to execute the 
models, the user of the software is required to have a general engineering and environmental 
science background; a general knowledge of the emission sources: wells, pipelines, and pipeline 
networks; and a working knowledge of the most current version of:  
• AER Directive 060 can be found at https://www.aer.ca/rules-and-

regulations/directives/directive-060 
• Alberta ESRD Air Quality Model Guideline can be found 

at https://extranet.gov.ab.ca/env/infocentre/info/library/8908.pdf 
•  Non-Routine Flaring Management: Model Guidance can be found 

at https://open.alberta.ca/publications/9781460108123 
•  CALPUFF/CALMET user guides 
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