
14th Meeting of the Health Expert Advisory Committee (HEAC) for 

 Permissible Exposure Limits for Airborne Contaminants in the Workplace

California Code of Regulations, Title 8, Section 5155

March 23, 2011

Elihu Harris State Building

1515 Clay Street

Oakland, California

HEAC Members 

Will Forest, Santa Cruz County Public Health Services Agency

Mike Kleinman, UC Irvine

Linda Morse, Occupational Medicine Physician

Patrick Owens, Shell Oil Refinery, Martinez, CA

Howard Spielman, Health Science Associates

James Unmack, Unmack Everett Environmental

Assisting Agency Staff

Dennis Shusterman, HESIS

Kashyap Thakore, HESIS

Public and Interested Parties

Gail Bateson, WorkSafe

Patricia Beach, Harris & Lee Environmental Sciences and CIHC
Eric Brown, Southern California Edison

Steve Derman, MediShare

Marilyn Foster, American Association of Occupational Health Nurses

Diana Graham, Keller and Heckman Law Firm

Barbara Kanegsberg, BFK Solutions

Dan Leacox, Greenberg Traurig Law Firm

Amy Lilly, Lockheed Martin

Catherine Porter, California Healthy Nail Salons

Olivera Radovanovic, Unmack Everett Environmental

Virginia St. Jean, San Francisco Department of Public Health

Loretta Schuman, Federal OSHA

DOSH 

Bob Barish (meeting chair) 
Steve Smith (co-chair)   
Bob Nakamura     Mike Horowitz

Preliminaries and Opening Remarks

Bob Barish called the meeting to order, welcomed attendees, and asked them to sign in noting this was the 14th meeting of the HEAC.  Bob said there were no health-based PEL recommendations from the last meeting in December 2010 but there were four from the June meeting that were discussed at the FAC meeting October 6, 2010. 

Bob Barish reviewed the agenda, and current priority and status lists, as well as updates to the PEL project website.   He noted that Mark Stelljes had resigned as a HEAC member.    Bob Barish asked if there were any comments on the minutes for the June 23, 2010 meeting.    There were no comments on those draft minutes.    He noted that the first four substances through the HEAC/FAC process are scheduled for the Standards Board public hearing April 21 in Sacramento.  There were no questions on the process for public comment.     
Phthalates
Bob Barish said that for a variety of reasons this is a difficult group of substances for PEL work.   He said he had started out trying to have them worked on as a group for efficiency and consistency but he said he was no longer sure this was the best approach.    He noted also that the phthalates were in the HEAC process based on their being identified by OEHHA in its December 2007 for their reproductive and developmental effects under Proposition 65.  He noted also that in his previous HEAC meeting notices and discussions, one of the phthalates in the OEHHA report had been overlooked, di-n-hexyl phthalate (DnHP), for which a Proposition 65 Maximum Allowable Dose Level (MADL) for reproductive toxicity was released by OEHHA in May 2008. 

Howard Spielman suggested that rather than working on the four phthalates as a group that perhaps work should be started just on di-n-butyl phthalate (DBP) by itself which was among the more widely used of the four in question and was of particular interest to advocates for the protection of nail salon workers.   He said there appeared also to be more data on DBP than the other four.  Howard Spielman noted that DBP and di(2-ethylhexyl) phthalate (DEHP) have Cal/OSHA and OSHA PELs and ACGIH TLVs, while less widely found DnHP and butyl benzyl phthalate don’t have any such exposure limits.   
Bob Barish said that given the complexities of addressing the phthalates he had asked Dr. Ling Hong Li of OEHHA to provide a presentation at the June 22 meeting to help refocus the effort.  Dr. Li is a toxicologist and has been the OEHHA technical lead on phthalates for a number of years.  Bob said also he had published research papers on phthalate toxicity during the time he worked at the National Toxicology Program (NTP) in the late 1990s.   Bob Barish said he hoped that Dr. Li’s presentation could help the work on the four phthalates by suggesting possible boundaries on the range of data that should most appropriately be considered to develop the HEAC PEL recommendations.

Howard Spielman said with regard to the phthalates that most of the toxicology data is based on animal feeding studies rather than inhalation and that the human data is primarily medical evaluations of workers but without exposure level information.   He questioned the application of feeding studies data to inhalation effect given potential differences in absorption.  Bob Barish asked if there were any comments on this.  Will Forest said that in the absence of evidence to the contrary, the standard default assumption in chemical risk assessments is that oral and inhalation doses have the same effect.  Linda Morse noted that as a general proposition, with the delicacy of the respiratory absorption system, the alveoli being a barrier only one cell thick, a default assumption in the absence of contrary evidence is that the inhalation route results in greater absorption than the ingestion route of exposure. 
Dennis Shusterman noted a recent study abstract from NIOSH in Morgantown, West Virginia entitled “Environmental Chemical Exposure May Augment Occupational Asthma.”   He said the study in mice found that the non-sensitizing environmentally relevant chemicals tested augmented the immune response generated by exposure to the allergenic chemicals and proteins, what is termed an “adjuvancy” effect.  The phthalate looked at in the study for adjuvancy was di-ethyl phthalate. Chemical exposures in the study were by application to the skin of the mice.  
Bob Barish passed out for informational purposes the abstract of a pilot exposure monitoring study for phthalates done by NIOSH  (Hines C. J. et al. Ann Occup Hyg. 2009 Jan;53(1):1-17. Epub 2008 Oct 23)     He said the full paper is available on the Internet (at http://annhyg.oxfordjournals.org/content/53/1/1.long).  He said the paper was of interest because it suggested that inhalation can be a significant route of exposure in some occupational environments, even though the phthalates are large molecules with therefore relatively low vapor pressures.  
n-Propanol

n-Propanol was first discussed at the December 2010 HEAC meeting. Jim Unmack who had worked on n-propanol said the only changes from the draft assessment document posted for and discussed in December was addition of a list of references and explanation of the recommendation made at the December meeting based upon the revised ACGIH TLV of 100 ppm (8-hour TWA) with no STEL.    The Cal/OSHA PEL is 200 ppm TWA and 250
 ppm STEL (15-minute) with a Skin notation. 
Jim Unmack said the TLV and his PEL recommendation is based on the mouse RD50 (airborne concentration that depresses respiration rate 50%).   Bob Barish said this approach had been discussed in previous HEAC meetings and has been the basis of PEL revisions in previous rounds of work. 
Dennis Shusterman noted an article on which he had been the lead author [Int Arch Occup Environ Health. 2003 Oct;76(8):577-83] in which sensitivity to the effects of n-propanol had been studied.   He said the results of the study suggested that nasal irritant sensitivity may be non-randomly distributed in the population, with significant variability predicted by age, gender, and the presence of allergic rhinitis.   Bob Barish asked about the significance of the findings of this study for the PEL for n-propanol.  Dennis Shusterman responded that it showed most significantly that younger individuals and individuals with pre-existing airway allergies appear to have greater sensitivity to inhalation of chemical irritants.  
Bob Barish noted that the TLV and Jim Unmack’s recommendation deleted the existing 15-minute STEL.   He asked why a TLV based on respiratory irritation, a short term effect, would only be expressed as an 8-hour TWA.  He noted the contrast with ethyl alcohol discussed briefly by Susan Ripple at the December 2010 HEAC meeting, where based also on respiratory irritation the TLV had been revised from an 8-hour TWA of 1,000 ppm (also the Cal/OSHA PEL) to 1,000 ppm as a 15-minute STEL.  Jim Unmack said the only explanation for this that he had seen was that the irritant effect of n-propanol was not as immediate as for other irritants with Ceiling or STEL PELs, though he was not sure that explained why the TLV was an 8-hour TWA with no STEL. 

Dennis Shusterman noted that for respiratory irritation arising from stimulation of the trigeminal nerve, concentration was more important than time.   Will Forest asked if there is an OEHHA REL that might offer some insight on this, but was told there is not. 

Bob Barish suggested that in light of the irritant effect the existing STEL of 250 ppm should be retained for n-propanol.   There was also a question about the Skin notation and Bob Barish said that even though this had been dropped from the TLV it would be retained since no issues had been raised with it and it provided an additional level of protection.  Jim Unmack supported retaining the Skin notation as he had seen workers exposed to liquid n-propanol by contact and resulting CNS effects. 

There were no further questions on a HEAC health-based PEL recommendation for n-propanol of 100 ppm (8-hour TWA), with retention of the existing STEL of 250 ppm and the existing Skin notation.    
Arsine and gallium arsenide   
Bob Barish reviewed the basis of Patrick Owen’s assessment of the TLV for arsine, based on air exposure findings of Landrigan in a battery plant and their translation into urinary arsenic levels at or only slightly above background levels and not believed to be of health significance.   Bob Barish noted however that based on questions raised at the December HEAC meeting, Will Forest was going to re-evaluate whether the arsine and gallium arsenide PELs should more appropriately be based upon the carcinogenic effect of inorganic arsenic.   
Will Forest said his concern was most specifically whether the rate and nature of the metabolism of these substances to inorganic arsenic compounds made the arsenic cancer risk the most appropriate way to derive a health protective PEL recommendation, rather than noncancer effects.   Bob Barish asked Will if this could be wrapped up at the June HEAC meeting since the discussion of these substances had started in the March 2010 meeting.  Will Forest responded that he thought he could meet this since Dennis Shusterman previously had provided the information on this and Will said he just needed to analyze it.  
Bob Barish noted that gallium released from gallium arsenide in the body could have its own particular toxicity,  separate from the arsenic cancer risk.  He said Susan Ripple at the December 2010 HEAC meeting had volunteered  to assess this and that she had indicated to him that she would come to the June 2011 meeting and present her findings. 

2-Butoxyethyl acetate
Will Forest said he thought the review and recommendation for this would be straightforward based upon previous work he had done on glycol ethers.  However, he said that recent cancer tests suggest this aspect of risk needs to be looked at so he would have it for a future meeting. 
LUNCH BREAK  

Cyclohexane     
Patrick Owens gave an initial presentation of cyclohexane. He noted that it is used as a solvent, in spray adhesives, and in lacquer thinners among other applications.   He noted that the TLV is based on neurological effects, most notably sedation.   
The EPA IRIS derivation of a Reference Concentration for Chronic Inhalation Exposure (RfC) is based on developmental effects found in the Kreckman et al. (2000) study in rats at ppm 7,000 ppm.  Cyclohexane is not on the Proposition 65 list of substances, nor has OEHHA determined a chronic or acute REL.   
The most significant findings in a human study  were those of Yasugi et al. (1994) with 33 workers gluing or working near a gluing operation.  The primary solvent in the glue was cyclohexane.  The mean exposure measured was 27 ppm, with a maximum of 274 ppm, accompanied by biological monitoring findings.   No abnormalities in biological tests were found but a survey of exposed workers found increased reports of “dimmed vision” and “unusual smell.” 

The Malley et al. (2000) 90-day study of rats found reversible increases in liver weights at 2,000 ppm exposure (5 days per week for 90 days) but not at 500 ppm.  This study also identified a NOAEL of 500 ppm for sedation, with a LOAEL of 2,000 ppm, the next highest dose (5 days per week for 90 days).   

Bob Barish asked Patrick how he had derived his suggested PEL of 50 from the 500 ppm NOAEL values seen in the Malley study and in others, and also how his approach was different than that of the ACGIH which had set the TLV at 100 ppm (8-hour TWA).   Patrick said that at this preliminary stage of his assessment it was his sense of what the totality of the scientific evidence pointed toward and he looked forward to more discussion of that. 
Steve Derman said that given the evidence Patrick Owens had presented thus far, he did not think there was a health basis for recommending a change to the existing PEL of 300 ppm (8-hour TWA).  

Bob Barish asked for comments from HEAC members and others on the discussion to this point.  Dennis Shusterman suggested that Kent Anger at the Oregon Health Sciences University might be able to provide assistance with questions on the neurotoxicity findings. 
Will Forest said he thought the Yasugi et al. workplace study with reports of dimmed vision at 27 ppm average exposure levels suggested that this would be a LOAEL, not a NOAEL, thus suggesting a PEL below 25 ppm. 
Barbara Kanegsberg asked with respect to the Malley study if she’d understood correctly that effects were significantly more prominent in female rats at the lower levels of exposure.  Patrick Owens said that was correct. 

There were requests that Patrick Owens send out to HEAC members full copies of the key papers to prepare for the June meeting (ie. Yasugi et al. and Malley et al.).  He said he would do this.
Polyvinyl chloride (PVC) dust 
Linda Morse gave a preliminary presentation on polyvinyl chloride (PVC) dust.  ACGIH in 2008 adopted a new TLV of 1 mg/M3 respirable fraction (8-hour TWA).  This TLV is indicated to address risk of respiratory effects including pneumoconiosis, lower respiratory tract irritation, and pulmonary function changes. 

Linda Morse said that in looking at the studies referenced in the TLV documentation most had co-exposures to PVC dust and vinyl chloride monomer.   She said she had concluded from her preliminary assessment that most of the risk was presented by the additives in, or released from, the polymeric material such as phthalates.  

There was discussion of the potential for offgassing of vinyl chloride monomer from PVC and how this might confound the research findings.  Bob Barish asked Linda Morse if the monomer could cause or contribute to the pulmonary effects suggested for PVC dust and she responded that it might have that potential. 

Bob Barish noted that the TLV of 1 mg/M3 respirable particulate is not a particularly low limit, given that the Cal/OSHA PEL for total respirable particulate (not otherwise regulated)  is 5 mg/M3.  

Linda Morse said that she planned to finish her research and assessment before the June HEAC meeting and would present a recommendation at that time with respect to a PEL for PVC dust
Vanadium pentoxide  
Mike Kleinman started by noting that vanadium pentoxide is used as a catalyst in the petrochemical industry, with worker exposures occurring most commonly during cleaning of boilers where oils burned can contain vanadium and in handling of the catalyst.  He said that results of NTP testing released in 2002 indicated that vanadium pentoxide is clearly an animal carcinogen and that there currently is no data on human cancer risk.  He said that the ACGIH had looked at the NTP 2-year inhalation studies in mice and rats and while noting the clear evidence of carcinogenicity  of inhaled vanadium pentoxide in mice suggested that the tumors detected lacked metastases or local invasiveness, raising question as to the risk of malignant neoplasia in humans.  Will Forest questioned this conclusion by ACGIH however given that findings in mice included carcinomas.  
Mike Kleinman said that the current ACGIH TLV is 0.05 mg/M3 8-hr TWA as inhalable particulate (measured “as vanadium”).   He said this was likely to be his recommendation to the HEAC but that he needed to do more research.   Mike said the primary study forming the basis of the current TLV is Kiviluoto et al, 1979   [NOTE:  There are two references by this lead author from 1979 cited in the TLV Documentation.  The paper listed as the primary source for the TLV was Scand J Work Env Health 5:50-58, but other papers by the same author on the same study were discussed in the TLV Documentation].  Mike Kleinman said that in the Kiviluoto study, as noted in the TLV Documentation, the differences in effects on nasal biopsies between exposed and unexposed workers resolved when the exposures were reduced to between 0.01 and 0.04 mg/M3 measured as vanadium, and taking the mean of this range using a factor of 2, converted to inhalable particulate translated to the TLV of  0.05 mg/ M3. 

Bob Barish said that the HEAC has taken the position with other substances that it would not recommend an inhalable particulate standard unless the health effects studies involved animal or human exposures characterized in terms of inhalable particulate.  In light of this he said the HEAC would need to consider whether for vanadium pentoxide it would recommend a PEL measured as total particulate or as inhalable particulate.

Mike Kleinman said if you go with original data, the effects were resolved if the levels were about .03 mg/M3 for total particulate.  But the study was only about 60 workers in a factory processing vanadium.   
Mike Kleinman said there is a history to the TLV.   It started in the 1960s as a ceiling limit for dust and a TWA for fume.  Then in 1982 it went to just a TWA with no short term limit, at the level of the current PEL of 0.05 mg/M3 total dust for both dust and fume, respirable fraction.  Then in 2005 a TLV of 0.01 mg/M3 inhalable particulate was proposed, which led to the current TLV of 0.05 mg/M3 inhalable particulate (measured as vanadium).    Bob Barish asked Mike Kleinman if he knew why the TLV proposal had gone from 0.01 to 0.05 but he didn’t know.    Bob Barish asked if vanadium pentoxide was used as a catalyst in petrochemical processing in California.   Patrick Owens said one of its largest uses is as a catalyst in the production of sulfuric acid from sulfur dioxide. 

Patrick asked if you measure for vanadium and just assume it is all the pentoxide,  Mike Kleinmann said yes, it’s too hard to speciate.  

Mike Kleinman  said he needs to research further using the Kiviluoto 1979 workplace study used as the TLV basis because the health effects reported and their resolution with a lowering of exposure were not entirely clear.     

Will Forest noted that vanadium pentoxide has been found to be carcinogenic in animal studies (the basis for its Proposition 65 listing) and this could drive the PEL that should be considered to a level below the TLV.     (NOTE:  The NTP 2000 report concluded that there was clear evidence  of carcinogenic activity of vanadium pentoxide in male and female B6C3F1 mice based on increased incidences of alveolar/bronchiolar neoplasms.  The NTP report can be viewed at:  http://ntp.niehs.nih.gov/ntp/htdocs/LT_rpts/tr507.pdf )

Mike Kleinman said that with regard to the cancer risk, he’d like help with evaluating it in relation to deriving a PEL.       

Bob summarized that Mike Kleinman  would look further at the Kiviluoto 1979 study.    Bob Barish also asked Mike if he anticipated making changes to the assessment document he provided at the meeting.   He said he would be working to make it more like others with a focus on the key studies and the PEL he would recommend from that.  

Mike Kleinman said that although the TLV is based on chronic upper airway irritation, there are also lower respiratory tract effects, possibly from fume exposures that may need to be considered in the assessment.   He noted that ACGIH does not designate it as a sensitizer, but that it appears it may exacerbate asthma.  

Will Forest asked if the pentoxide is the only or most common vanadium compound in use in industry.   Mike Kleinman responded that it is the most stable of the vanadium compounds and therefore the most widely found.  

Bob Barish asked Mike Kleinman what his outlook was for the timeframe of his work on the assessment for vanadium pentoxide.   He said he would not be able to attend the June 22 HEAC meeting but that he would continue to work on it and have a more complete presentation at the September HEAC meeting.  

Conclusion

Bob Barish reviewed the current substance status list and noted that the list of TLVs adopted by ACGIH is out and he will be looking at that for inclusion of some of the substances in the priority list

Will Forest asked if anything is being done to replace HEAC members who have left since the process started in 2007.  Bob Barish said he had done some work looking into possible new members to replace those who had left, especially toxicologists.   He said that at this point he thought the HEAC could continue as it was presently constituted until the end of 2011, during which time planning would be done for the future based on policy of the new administration. 
Bob thanked HEAC members and other attendees and the meeting adjourned at 2:30 p.m.

END.
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