Review of Plume Volume Molar Ratio Method (PVMRM) and Ozone Limiting Methods (OLM) for short-term (1-hour average) NO2 Impacts
The American Petroleum Institute (API) is sponsoring an evaluation of the Plume Volume Ratio Method (PVMRM) and the Ozone Limiting Method (OLM) for use in predicting 1-hour average NO2 impacts.  The purpose is to review these methods as implemented in both the ISC and AERMOD model FORTRAN codes to ensure that the models were coded in a manner consistent with the formulations and to assure that the model algorithms are well founded. 
We have found that the implementation of OLM in both ISC and AERMOD is consistent with the OLM formulation.  
PVMRM was developed to calculate the ratio of NO2 to NOx concentrations downwind from single and multiple sources of NOx by Hanrahan (1999a). We reviewed Hanrahan’s (1999a and b) papers and the EPA (2004) Addendum to the AERMOD Model Formulation Document for PVMRM, as well as the FORTRAN source code. In reviewing the implementation of PVMRM in both ISC (as a post-processor) and as an internal model option in AERMOD, we have discovered some items of concern. We believe there are flaws with the implementation of PVMRM into the AERMOD model. 
These flaws are related to how the AERMOD/PVMRM defines the plume volume.  In particular, the number of standard deviations from plume centerline that define the plume volume in AERMOD/PVMRM is much too large.  In addition, while the use of relative dispersion is appropriate; the equation used for all meteorological conditions in AERMOD/PVMRM is one that was derived for only convective conditions.  Also, although implemented according to the theory, it was found that Hanrahan’s method used to combine plumes from multiple sources can result in discontinuities in predicted NO2 concentrations for multiple source scenarios.
This presentation will expand on the items noted above and suggest some possible recommendations to improve the implementation of PVMRM in AERMOD.
