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February 23, 2009

Clerk of the Board

California Air Resources Board

1001 I Street

Sacramento, CA 95814

Cc:
Dr. Jon Herner, Manager Greenhouse Gas Technology, jherner@arb.ca.gov

Elizabeth Scheehle, Greenhouse Gas Technology, escheehl@arb.ca.gov

Re: Comments on the January 9, 2009 “Initial Statement of Reasons for Proposed Regulation for Reduction of Sulfur hexafluoride from Non-Semiconductor and Non-Utility Applications”

Introduction
I am a member of the Working Group on “SF6 Use in Non-semiconductor and Non-electrical Applications”. While I have not been pleased with the idea of curtailing the use of SF6 as a tracer since it possesses many extremely useful properties for ventilation testing, toxic gas migration testing, and gas flow rate testing, I felt that the environmental arguments regarding limiting the emissions of SF6 into the environment were sound. However, in light of recently obtained information, and upon further consideration of the implications of the regulation, I no longer favor the limits suggested in this proposed regulation. I would ask that ARB consider a de minimis exception.
SF6 is unique in that it is an excellent gaseous tracer that can be detected at extremely low concentrations and that can be used in a wide variety of situations to extract meaningful information about the flow properties of complex systems. These are well described in the above referenced document and will not be repeated here.

My company, Lagus Applied Technology, Inc. (LAT), has been in business for almost 19 years. Primarily LAT generates quantitative data using tracer gas technology to understand the behavior of complex flow systems existing in of residential, industrial, commercial and government facilities. LAT also manufactures a line of very sensitive measurement-specific gas analyzers that are optimized for the measurement of SF6 when used as a tracer. LAT presently employs seven full time staff and three part time staff. Our office is located in Escondido, California
During the 19 years of our existence the workhorse tracer gas has been SF6. At LAT we have never released more than 3 Kg in one year in California. In most years the release quantity is less than 2 Kg.

There are a number of firms similar to LAT in California that provide tracer gas measurement services to a variety of California firms as well as to agencies of the State Government. The quantity of SF6 that they use is likely comparable to our company use.

EPA SF6 Workshop

In early February 2009 I attended an EPA SF6 Workshop that was presented as part of the Electric Utilities Environmental Conference in Phoenix.

At that workshop I was stunned to learn of the quantities of SF6 release that are considered acceptable within the electric utility industry and apparently condoned by the US EPA. One engineer from a large utility in the southeast reported that his company has reduced their SF6 release (loss) to approximately 7500 pounds and further that they hope to ultimately achieve a loss rate of 2000 pounds per year. 
A second presenter provided data that showed an SF6 release (loss) rate of 10% of the total inventory of SF6 per year for the New England region of the US. I have been unable to locate current release (loss) rates for California utilities, but release quantities of this magnitude would not be unanticipated.

If electric utilities inside the State of California release comparable amounts of SF6 it seems that the argument for eliminating the occasional minimal release of SF6 in non-semiconductor and non-electrical applications loses it environmental and technical justification. Listening carefully to the technical presentations at the Workshop I came away with the impression that completely eliminating SF6 releases from electrical sub-stations was essentially impossible.
Proposed Regulation Section 95343 
A strict interpretation of this section would force my company out of business or, more probably, require us to relocate to another state. 
As stated previously, LAT provides tracer gas measurement services to a wide variety of commercial and government clients throughout the world. Many clients require the use of a tracer gas that possesses recognized exposure limits (usually TLV or PEL values). Applications requiring low detection limits (high measurement sensitivity) restrict the choice of tracers to a substance such as SF6. More will be said regarding exposure limits below.
In the process of providing these services we procure cylinders of a known concentration of SF6 diluted in N2 prior to actual field testing. Due to the extremely high detectability of SF6 (on the order of a few parts in 10-12) LAT rarely uses pure SF6. Our normal emission gas consists of SF6 diluted in N2.

These cylinders along with our gas analyzers and ancillary support equipment are then shipped to the client facility when testing is scheduled to commence. Thus, even if a quantity of SF6 is destined to be used outside of California, this section of the regulation precludes LAT from storing the gas at our facility in California—an untenable situation given our client needs. 

SF6 is Non-toxic
SF6 is demonstrably non-toxic. There exists at least 60 years of peer-reviewed toxicological information available on the properties of SF6. For instance, it has been used in pulmonary ventilation studies in both humans and dogs. It is used currently in humans for some types of eye surgery. 

The vapors of some Perfluorocarbon liquids (PFCs) have been suggested as complete replacement tracers as several of them exhibit detection sensitivities that are comparable to SF6. None of these PFC substances possess accepted, published exposure limits (TLV or PEL values). Most PFC liquids have little or no published toxicological information of any kind. Furthermore the quantity of peer-reviewed toxicological data for the PFCs is minimal at best. If the ARB desires it, I can provide copies of many of the MSDS sheets provided by several PFC manufacturers. For the sake of brevity I have not appended them to this letter.
SF6 possesses an established TLV (Threshold Limit Value) limit in the American Conference of Government Industrial Hygienists (ACGIH) TLV Handbook as well as an established PEL (Permissible Exposure Level) value in 29CFR1910 Table Z-1. None of the PFC substances are so listed. 

A corollary of this absence of established exposure limits is that in some legal proceedings, the existence of a medical grade of SF6 (i.e. capable of use within the human body) provides assurance to the court that allowing use of SF6 in occupied settings will not result in a hazard to participants involved in potential litigation.

I have participated in a number of lawsuits as an expert witness in which I was called upon to measure air infiltration rates in occupied structures. I believe it is likely that use of a PFC would be contested by opposing counsel due to absence of published exposure limit information. In one case in which I was involved, the presiding judge allowed the use of SF6 tracer gas only after it was pointed out that a medical grade of SF6 would be used for the testing.

As a parenthetical note, the existence of an MSDS document for a substance is NOT the same as a peer reviewed health and safety limit or an exposure limit (either a PEL or a TLV). Often for the suggested substitute PFC tracers the published MSDS sheets contain NO exposure limit information.
SF6 is available at high purity

SF6 is available at very high purity (99.99%). This fact is undoubtedly due to the substantial industrial demand for SF6. The availability of high purity SF6 in tracer gas testing is important since preparation of cylinders of diluted emission gases as well as calibration standards requires the use of initially pure gas. 
The PFCs in particular are not generally available at certified purities exceeding 95%. Thus any use of a PFC incurs a 5% uncertainty in any initial mass emission rate. This lack of purity also implies that ANY calibration gas generated using these substances also exhibits an initial 5% uncertainty. Thus in any subsequent PFC concentration measurement this additional calibration uncertainty contributes to further overall measurement uncertainty. The existence of these two large uncertainties in turn, results in an unacceptable level of overall measurement uncertainty.

Since the industrial demand for PFCs is essentially negligible there is no economic incentive for a PFC manufacturer to incur the expense of improving existing production methods to produce a material of higher purity.

SF6 is an extremely useful gas tracer

Due to the detectability of SF6 at very low concentrations, the lack of appreciable SF6 background in the atmosphere, the lack of SF6 toxicity, and the commercial availability of very pure aliquots of gas, SF6 has historically been an extremely useful gaseous tracer.

As a further indicator of the industrial usefulness of SF6, I have provided a list of Test Standards most of which have been promulgated using the consensus process by a number of standards organizations. These test and measurement standards use SF6 as a tracer gas, either directly by name or by implication. The following list is by no means exhaustive, but these standards are ones that I have knowledge of or have used myself.

ASHRAE 129 “Measuring Air Change Effectiveness”
ASHRAE 110 “Method of Testing Performance of Laboratory Fume Hoods”
SEMI S2 “Environmental, Health, and Safety Guideline for Semiconductor Manufacturing Equipment”
SEMI F15 “Test Method for Enclosures using Sulfur Hexafluoride Tracer Gas and Gas Chromatography”
SEMI S6 “EHS Guidelines for Exhaust Ventilation of Semiconductor Manufacturing Equipment”
ASTM E741 “Standard Test Method for Determining Air Change Rate in a Single Zone by means of a Tracer Dilution
ASTM E2029 “Standard Test Method for Volumetric and Mass Flow Rate Measurement in a Duct Using Tracer Gas Dilution”
ASTM E1186 “Air Leakage Site Detection in Building Envelopes and Air Retarder Systems”
EPA/EMC ALT-012 “An Alternate Procedure for Stack Gas Volumetric Flow Rate Determination”
The fact that Test and Measurement standards have been generated which are used in many industries points to the overall usefulness of SF6 as a tracer gas.

Proposed Carbon Offset Tax

Based on the substantial likely future release quantities of SF6 from electric utilities within California compared to the minimal release in the ventilation testing/flow characterization area, as well as the documented historical usefulness of SF6 as a gaseous tracer, I would like to propose that the ARB impose a carbon offset tax for such as described at the EPA workshop. Such a course of action might make more economic and technical sense than eliminating most uses of SF6 as a gaseous tracer. 
I would strongly urge the adoption of Alternative Two as discussed in Section C of the above referenced document in conjunction with a de minimis exception to the strictures of the proposed regulation. A suggested cost matrix that was provided at the above mentioned EPA SF6 workshop is reproduced below.

Carbon Offset Price of SF6 

(EPA SF6 Workshop February 2009)

	$/metric ton CO2
	$5
	$10
	$20

	
	
	
	

	CO2 (One metric ton) 1 X $
	$5
	$10
	$20

	
	
	
	

	SF6 (one lb.) 10.8 CO2 eq X $
	$54
	$108
	$216

	
	
	
	


It is my understanding that there is only one domestic primary manufacturer of SF6. Since this manufacturer undoubtedly sells other gases into the State of California, it would be possible to obtain the names of SF6 gas purchasers as well as the amounts purchased. From these names it would be possible to assess a carbon offset fee such as provided for in the above table for each pound or kilogram of SF6. 
A similar fee-based licensing mechanism is already in place for the possession and use of radioactive sources within California. Licensing of radioactive sources is handled by the California Department of Health Services Radiologic Materials Licensing Branch. I believe the fee structure in this program pays for the bulk of the radioactive source licensing activity within the state.
Conclusion

I appreciate the opportunity to provide these comments and thoughts on the proposed regulation and would strongly urge the ARB to consider a mechanism to continue to allow the de minimis use of this very useful tracer gas within the State of California.

Yours truly,
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Peter Lagus, Ph.D., CIH

President

Lagus Applied Technology Inc.
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