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109 TW Alexander Drive (D243-02)

Research Triangle Park, NC 27709
Driscoll.tom@epa.gov
I would like to provide comments on the Stage II Vapor Recovery Systems Issue Paper of August 12, 2004 and thank you for the opportunity do so.

Background

I have been working as a consultant for vapor recovery issues with the Missouri Department of Natural Resources (MDNR) since 1995.  Working for Environmental Solutions, Inc., I provided oversight for the production of the Missouri Performance Evaluation Test Procedures (MOPETP) that have allowed Missouri to approve all vapor recovery components and systems installed and used in the State of Missouri.  The documents and test procedures were based on the February 1995 CARB documents and test procedures and a great deal of appreciation goes to the CARB personnel as well as Ken Kunaniec of the Bay Area Air Quality Management District for providing the electronic documents and a great deal of knowledge for us to build on.   There was also significant support from the MDNR and local experts in the field including Jay Turner of Washington University and Tim Waldron of MetAssociates.  There were several open meetings including the vapor recovery system/component manufacturers, petroleum marketers, and other stakeholders and review and comments on the document by all interested stakeholders.  I have been the oversight consultant for the MOPETP testing since 1995.  During these years, I have found that the Stage I and Stage II vapor recovery systems are very effective especially with the solid approval and inspection procedures used by the MDNR.  The MDNR has a significant amount of data collected during the testing from 1997 through the present.  I will try to provide along with the ancillary issues some of the data that is available that may assist in understanding the issues.
In working for Remote Sensing Air, Inc., a small company originally designed for monitoring using optical remote sensing equipment, I have also been involved in studies of emissions and emission factors at gasoline dispensing facilities in the St. Louis area both for the MDNR and for the American Petroleum Institute (API).  The data from these studies as well as the overview of emissions studies prepared as part of the API report may be useful for understanding overall emissions from these sources.
Widespread Use

We agree that the definition chosen should be uniform nationwide but using appropriate information related to each area:  its specific VRS emissions and specific vehicle fleet.

Definition (c ) appears to be the most reasonable since it deals with real emissions and reductions of emissions.   There are a few issues that need to be seriously considered when using this definition.
1. Does it make sense to allow the continued use of Assist VRS with their higher emissions than Balance VRS even without the ORVR incompatibility and increasingly higher emissions with the ORVR incompatibility?  Such systems are becoming hybrid systems with small boots and emission deflectors (see CARB requirements and discussion about Connecticut) but are still having higher emissions than their less expensive and more efficient cousins the balance systems.  Well maintained balance systems have over 90% efficiency with non-ORVR vehicles and over 99% efficiency with ORVR vehicles.  It has been shown in Missouri that the conversion of most Assist VRS to Balance VRS is easy and inexpensive.  Requiring a change to all Balance VRS will change the shape of the plots by having much lower VRS emissions for all years starting with the year of implementation.
2. For Assist Systems with processors, there are emissions of other pollutants that would not be emitted without the processor.  CARB and the MOPETP have realized this and required that all pollutants emitted should be included in the emissions mass calculations (CARB 201 Section and MOPETP 201 Section 4).  It does not make sense to create a problem when trying to solve another especially when there are other less polluting means available.  The MTBE issue is a very good example of the problems incurred when not all of the pollution problems are addressed when trying to solve one problem.  
3. In using this definition, an accurate annual emissions for VRS and for ORVR needs to be determined.
a) For VRS emissions with no ORVR:

i. How much detail will be needed?  Will average annual emission factors for VRS be used with average annual gasoline sales be used?  The MDNR has some good data on actual emission factors for Balance VRS.

ii. Will the emissions factors be determined for the VRS systems in place or as an assumed efficiency times uncontrolled emission factors?   The MDNR has some good data on actual emission factors for uncontrolled stations and comparisons of actual uncontrolled data with AP-42 calculations that might be helpful.

iii. Will the emissions factors include nozzle/fillport, spillage/pseudospillage, breathing (diurnal breathing through the vent pipe), vent emptying (losses due to ingestion of air into the storage tank during fueling that later causes pressure due to gasoline vaporization to reach vapor pressure equilibrium), and losses due to pressure related fugitive emissions.  All of the emission factors need to be included although as CARB has stated and is stated in the paper, Balance VRS systems have few fugitive emissions because of the low pressures maintained by the balance.
b) For ORVR emissions:

iv. We assume that only gasoline fueled vehicles will be included.  Will hybrid vehicles be included with an appropriate percentage of fuel used?

v. How much detail will be needed?  Will data be broken down to vehicle type, model year (MY), and make & model or just vehicle type and MY?  It would be more accurate to include the make and model since for the phase in years, only certain makes and models had ORVR at all and also the efficiency can vary significantly by make & model within a give MY (97% to 99%) at the nozzle/fillport.  I assume that for all vehicles with no ORVR, that the emissions will be determined with an efficiency of 0% so that the equation would be the number of vehicles of each type and MY (and perhaps make & model) multiplied by the appropriate efficiency factor.
vi. Will the nozzle/fillport efficiency be multiplied by the SHED uncontrolled nozzle/fillport value to get an emission factor in lb/1000 gallons and then multiply this by the number of annual gallons of fuel consumed in the area or will there be an attempt at determining a more accurate value using the gas capacity and fuel economy of each vehicle type?

vii. It should be remembered that the SHED test data assume an RVP of 9 psi that is lower than the annual average RVP of fuel in many areas.  Also, the SHED test is on new vehicles so that the actual efficiency or emissions of the older (MY 1998 to 2000) vehicles need to be evaluated before simply assuming a 99% efficiency across the board for ORVR vehicles as appears to have been done in the calculations for the figures in the paper.

viii. The full annual emissions for the ORVR must include the nozzle/fillport, spillage/pseudospillage, breathing (diurnal breathing through the vent pipe), and vent emptying (losses due to ingestion of air into the storage tank during fueling that later causes pressure due to gasoline vaporization to reach vapor pressure equilibrium).   Note that while the nozzle/fillport emissions will be reduced by using the ORVR and that there may be some reduction in spillage and pseudospillage, the breathing losses and vent emptying losses will need to be determined using the uncontrolled emission factors and will be significantly higher than for a VRS system – even an Assist VRS system.

c) For VRS with ORVR:

ix. For Balance VRS, the efficiency will increase to greater than 99% at the nozzle/fillport reducing the nozzle/fillport emissions with the other Balance VRS emissions remaining the same.
x. For Assist VRS, the efficiency will should increase, but the impact of vacuum from the assist system may reduce the effectiveness of the ORVR system.  We have no data on whether there is same increase as observed for the Balance VRS at a normal GDF but do have indications from studies at two automobile assembly plants that the efficiency of the ORVR system is disrupted by the vacuum of the assist system, reducing the efficiency rather than increasing it.

Additional SIP Credits

We feel that it would be very appropriate to provide additional SIP credits related to the use of VRS.  Many States are not allowed to have stricter than nationwide programs unless they are related to their SIP and compliance with their attainment status.  We feel that Balance VRS systems can provide a great service in reducing emissions both for reducing the ozone levels but also for directly reducing the HAPs have a direct impact on the local health.

4. The use of Stage II controls is continued after the determination that widespread use has occurred would be of great benefit so long as the controls are Balance VRS or Assist VRS that can pass the strict new CARB regulations.  Keeping Assist VRS that is incompatible with the ORVR and produces additional emissions does not make sense.  With continued use of the Balance VRS with full ORVR use, there will always be lower emissions than with either alone.
5. If States opt to require Balance Stage II in new areas in order reduce the transport of emissions to non-attainment areas or to provide additional health protection to the communities, they should be given SIP benefits.  The provision of SIP benefits again may be the only way that many States would be allowed to do this.  Again one would want Balance VRS or Assist VRS that has been certified to be ORVR compatible and have a reduction in emissions over the use of ORVR alone.
6. If States opt for improved monitoring that can be demonstrated to result in reduced emissions, they should be given additional SIP credits.  States, like Missouri, that already have a good inspection and maintenance program in place should already be given the SIP credit I should think.  Those that implement such a program should be given comparable credits.  All states should be required to have such programs since they greatly increase the working efficiency of the systems.
7. The CARB EVR program provides many good new opportunities to reduce emissions.

8. Certified pressure vacuum (PV) valves should be required by EPA on all stations nationwide whether VRS equipped or not.  These valves are inexpensive and very easy to install and provide significant reductions in loading, breathing, and vent emptying losses. 

9. Balance VRS does not require add-on pollution control devices such as processors.  The balance system works naturally to reduce emissions through balancing the pressures.  So long as components are manufactured properly and maintained properly the system works very well.  Add-on pollution devices provide possible additional sources of emissions of gasoline vapors and other pollutants (e.g. incinerators produce PAHs, CO, CO2 and NOx as well as unnecessary methane emissions when make-up gas is not burned).  

10. Unihose dispensing for VRS systems should be phased in as it reduces the number possible emission points.  For non-VRS stations, there is probably little benefit since there is no vapor connection to the nozzle.  There will be greater wear on a single nozzle and it may need to be changed out more often but still less than having two or more.

11. GDF testing should continue after widespread use because Stage I vapor recovery should remain in place with PV valves on all vents.  The testing of Stage II components will of course stop when they are no longer used but should continue so long as they are in place.  The benefits of having components working properly is worth the effort.
Ancillary Issues

12. The significance of UST vent emptying and breathing emissions – These emissions are significant for uncontrolled system with no PV valve and are significant for Assist VRS systems.  The MDNR and CARB have shown that they much less significant for balance systems that use the natural pressure balance of the system to keep pressures generally less than ±2” WC (except for some bulk deliveries) and average about  -0.5 “WC.
13. The significance of fugitive emissions –  Fugitive emissions will be negligible for the uncontrolled systems and have been shown by CARB and MDNR to be small for Balance VRS because of the relative steady low pressures.  When pressures are greater than 2 “WC for any significant amount of time, the pressure related fugitive emissions through the nozzle check valves, breakaways, vapor adaptors, fill adaptors, etc. can be significant.  These generally, however, are less than the breathing and vent emptying losses at the same pressures.  The Assist VRS are more likely to reach these pressures than the Balance VRS.  The MDNR has bench test data before and after the test period of 90 to180 days for various components and corresponding tank pressure curves over 90 to over 180 days under quite varying ambient conditions that provide some useful data for estimating pressure induced fugitive emissions for long term use of the components.
14. The potential need for new emissions factors for VOC and HAPs – It is important to have accurate emission factors for VOC and HAPs.  The HAPs emission factors should be related to the VOC emission factors relative to the composition of the gasoline and the temperature of the gasoline.  CARB has done a number of studies analyzing SUMMA® canisters collected from various points in the vapor recovery systems to determine the relative concentrations of various components.   MDNR has some similar data.  The problem is that there is great variability of composition of gasoline, even the more strictly related RFG fuels.  A good survey of data available should be made first to determine exactly what is appropriate for use for the systems and fuels being used in the areas of interest at the present and likely to be used in the next 10 years or so.  It is also important to determine the actual emissions of the older ORVR vehicles upon fueling.  It probably would be useful to do some specific VOC and HAPs measurements for these since it may be that the distribution of HAPs in relation to total VOC will be different for the ORVR than the VRS (i.e. the adsorption profile may well be different from the vaporization profile).
Other Issues
15. It would seem reasonable to have the OTR states be required to provide emissions reductions comparable to a well inspected and maintained Balance VRS and to be allowed to reduce these as the impact of pure Balance VRS is reduced with the “widespread use” of ORVR.

16. We feel that implementation of certified and inspected Stage I VRS with PV valves nationwide would provide significant reductions in VOC and HAP emissions for the relatively low cost of these systems.  They have the additional benefit of having overfill protection to reduce the emissions of liquid gasoline into the soil and waterways near stations as well as the pollution of soil and water from the deposition of vapors.
17. The API Study from which Figures 5 and 6 come studied only Assist VRS and not Balance VRS so that the curves (even without the incompatibility are not representative of an inspected Balance VRS).  The inclusion of the spillage, fugitives, breathing, and vent emptying losses for both the Stage II and ORVR calculations will change the curves and result in a later crossing especially for Balance VRS.  Also, the assumption that all ORVR vehicles will have 98% nozzle/fillport efficiency seems a bit optimistic.  The statement on page 9 of the Issue Paper that ORVR controls are expected to achieve from 95 to 98% efficiency seems more reasonable although I think the best do achieve >99% at the nozzle/fillport interface.  The assumed spillage contributions for Figure 5 also do not seem reasonable from CARB documents and MDNR studies.  We have found that the average balance Stage II nozzle has 0.06 lbs/1000 gallon EF while the AP-42 value is 0.67 lb/1000 gallons – less than 1/10th the AP-42 value rather than equal to.  CARB also has stated that Stage II nozzles should have maximum EF of 0.24 lb/1000 gallons.  The reference to the CARB EVR document (pp 37 – 40) shows that the vapor recovery nozzles had 64% of the spillage of conventional nozzles (0.42 lbs/1000 gallons) and says nothing about ORVR and conventional nozzles since the study was done in 1992.  The MDNR has data from 1998 on spillage from a balance Stage II nozzle fueling non-ORVR and ORVR vehicles.  We can provide this data if you would like.  Thus, the use of 0.5 of the AP-42 value for the ORVR vehicles and 1.0 of the AP-42 value for the Stage II seems unreasonable.  Accurate values for the spillage must be used.
18. I cannot find any documentation on the phase-in period for the heavy-duty vehicles (8501 to 10,000 pounds gross vehicle weight category).  I would very much like to have this documentation available.  All of the sources that I have found stop at 8500 pounds gvw to be 100% by MY 2006).  
19. We totally agree with you goal to establish a process that confirms widespread use is actually achieved when predicted to occur and ensure there is no backsliding afterwards.  Data on actual emissions from the older ORVR vehicles will be needed for this.    Also, as stated earlier we feel that all states should be working from the same VRS efficiency by requiring all to have Balance VRS.
RSA appreciates the opportunity to comment on the Issues Paper and be part of this important discussion of issues related to Stage II vapor recovery systems.

Sincerely,

Judith Zwicker, PhD

Vice President of Technical Services

Remote Sensing Air, Inc.

zwickeresrsa@aol.com
_______________________________________________________________________
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