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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Wood dust and western red cedar: Two FAC members felt that the PEL proposal should be at the level of the HEAC recommendation of 1 mg/M3 total particulate for all wood dust other than western red cedar. Two other FAC members felt that based on data presented by a representative of the wood products industry that a PEL of 1 mg/M3 could be unreasonably costly and recommended a PEL proposal of 2 mg/M3. There was discussion but no recommendation on the existing PEL-STEL of 10 mg/M3. On western red cedar there was discussion that the PEL should be one-half whatever the PEL is for other wood dusts, but this was not a consensus recommendation. Two FAC members felt the HEAC recommendation of 0.5 mg/M3 total particulate for western red cedar was appropriate for proposal as a PEL. 
Trichloroethylene: There was a presentation and discussion on vapor degreaser technologies in relation to TCE exposure and the HEAC recommended PEL of 0.4 ppm (8-hr TWA). There was a consensus among FAC members that the PEL should not be higher than 5 ppm (8-hr TWA), with retention or possibly reduction of the current PEL-STEL value of 100 ppm dependent in part on the TWA value chosen for the PEL proposal. Two FAC members felt there was enough information to support feasibility of the HEAC recommended PEL of 0.4 ppm while two other FAC members said they felt additional information on costs would be needed for a proposal below 5 ppm. 
Benzyl chloride: The HEAC recommendation of 0.03 ppm (8-hr TWA) was accepted by the FAC.
1,1,2,2-Tetrabromoethane: There was discussion of whether aerosol, along with vapor, needed to be collected in air sampling. It was noted that the NIOSH air sampling method, also used by OSHA, has a limit of detection that is below the TLV of 0.1 ppm, but above the HEAC recommendation of 0.03 ppm. There was not consensus that this by itself meant that the PEL proposal should be at the TLV, but it was recommended that DOSH contact NIOSH about modifying as necessary and validating their method to obtain a limit of detection that would be below the HEAC recommended PEL value. 
Meeting opening
Bob Barish welcomed committee members and meeting attendees and briefly reviewed the handouts and procedures for the meeting. He reviewed the purpose of the meeting to receive and have discussion of comments by FAC members and interested parties on potential feasibility and cost issues associated with PEL recommendations of the HEAC, also to identify commenters and others not previously known to have an interest in the substance who may have or wish to provide relevant information. 
He said that of the substances to be discussed, interested parties had identified themselves and submitted written comment letters on wood dust and on trichloroethylene which had been distributed to FAC members before the meeting. Bob Barish said that there would be a presentation by a representative of the wood dust interested party group and asked if there was anyone to present the comments that had been submitted on trichloroethylene (TCE) by the Halogenated Solvents Industry Alliance (HSIA). There was no one to present the HSIA comments but Barbara Kanegsberg indicated that she had prepared a brief presentation on vapor degreasers that could have relevance to considering the feasibility of the PEL for TCE. In light of the additional time for this presentation on degreasers, Bob Barish proposed deviating from the agenda and having the wood dust discussion before that for TCE. No objections were voiced to this. 
Wood dust and western red cedar
Bob Barish said the consideration of a revised PEL for wood dust was initiated by the change of the ACGIH TLV in 2005 to a value of 1 mg/M3 inhalable particulate as an 8-hour TWA. The HEAC discussion started briefly at the September 2009 meeting, continued in March 2010, and concluded at the June 23 meeting with a recommendation of 1 mg/M3 total particulate. Although it was acknowledged that an inhalable standard of the same value would be 2 to 3 times as stringent as one based on total particulate, HEAC members felt that since the studies of health effects were done mostly with measurement of total particulate that the standard should be based on this and would be adequately protective of worker health. Bob Barish noted that the prior TLV, and the current Cal/OSHA PEL, includes a 15-minute STEL value of 10 mg/M3, and that it may be warranted to retain this value to prevent excessively high short term exposures especially in light of the TWA value being in terms of total particulate and therefore higher than the TLV inhalable value.
Bob Barish said the primary commenter on the HEAC discussion had been a group of wood and wood products industry associations organized by the American Forest and Paper Association (AFPA). Bob Barish asked Steve Brink if his group, the California Forestry Association, had been participating with this group and Steve Brink said it had. Bob Barish said that AFPA had sent several letters to the HEAC on the health aspects of the wood dust PEL, and had sent a letter to the FAC. He noted that the AFPA had sent Frank Cereghini of Weyerhaeuser to summarize the points of the letter and be available for discussion. 
Frank Cereghini introduced himself as a Certified Industrial Hygienist (CIH) with both health and safety experience in the wood products industry, including work collecting air samples for wood dust. He noted that he had copies available to pass out of the AFPA letter sent to the FAC as well as four slides he would present summarizing the letter. He said also that Weyerhaeuser operates at several locations in California. 
NOTE: The slides presented by Frank Cereghini can be viewed by clicking on the icons below (allow several seconds for the icon to appear): 
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Summarizing the conclusion of his presentation Frank Cereghini said the data in the slides showed that a PEL of 1 mg/M3 is not readily achieved or feasible in some wood operations. 
He noted the three sets of data cited in his slide presentation and the AFPA letter to the FAC: air sampling findings in OSHA inspections, data from the Inter-Industry Wood Dust Coordinating Committee study conducted at Tulane University (Glindmeyer et al., 2008), and data from the study of Kauppinen et al. (2006) in the European Union. He said the OSHA inspection data, taken for the years 2003 to 2009, consisted of 119 air samples at 49 manufacturing worksites. He said the AFPA assessment of the OSHA air sampling data omitted short term sample results and results less than the detection limit. He said the results showed greater than 1 mg/M3 in 77% of the samples. He said the findings of the Teschke et al. (1999) study submitted with AFPA’s letter had indicated that OSHA IMIS sampling data for wood dust did not appear to be biased to high results by the type of inspection being conducted as might otherwise be expected. He called attention to the difference noted in the chart of OSHA results between the geometric mean for the data of 2.3 mg/M3 and the arithmetic mean of 4.5 mg/M3, indicating that there could be some very high exposures, for example associated with cleaning using compressed air. 
Frank Cereghini said he had been involved with the Tulane study which was sponsored by a consortium of wood industry associations. He noted that the Respicon particulate sampler used in the study was not something that industry would normally use in its air sampling assessments but did provide results in terms of inhalable particulate. He said that using a conversion factor of 2.5 for inhalable to total particulate as referenced in the ACGIH TLV Document as noted in his handout, and in the AFPA letter to the FAC, that the Tulane study had found that in the ten facilities studied (1 sawmill-planing-plywood, 1 plywood, 1 milling, 3 cabinet and 4 furniture facilities) 28% percent of the air sampling results exceeded the 1 mg/M3 value recommended by the HEAC. 
Frank Cereghini said that in the European study (Kauppinen) using a conversion factor of 2 for inhalable to total particulate from 35,760 air samples, the results were estimated to indicate that, on average, 41% of workers in all industries had exposures at, or above, the HEAC recommendation of 1 mg/M3. 
With regard to the PEL for wood dust, Frank Cereghini noted that besides the cost and effectiveness of engineering controls another concern of AFPA with lowering the PEL to 1 mg/M3 is that much of the respirator use in the industry, especially during cleaning, can operate with the current PEL of 5 mg/M3 under the reduced set of rules applicable to voluntary use of filtering facepieces. But that with a PEL of 1 as recommended by HEAC use of respirators would more often require the full respiratory protection program. He said that his company Weyerhaeuser estimates the annual cost per employee of the full respirator program being in the range of $200. 
Frank Cereghini described the process in highly automated lumbers mills where within seconds a computer scans each log and sets multiple blades for the most efficient cut. He said this type of operation is very large and difficult to enclose to capture dust. He said a lot of energy is needed for the local exhaust ventilation to move dust collected, and would be increased if the PEL were lowered, especially to 1 mg/M3. He said also that the more dust is moved and collected the more potential there is for combustion and explosion from that source. He said that circular saws in mills present similar problems. He said that makeup air for ventilation systems can also be costly to provide. He noted that several years ago British Columbia chose 2.5 mg/M3 total dust for its PEL.
FAC members asked Frank Cereghini about his presentation. Ron Hutton asked about the air sampling data from the OSHA IMIS system. He thought that being from OSHA workplace inspections the results might be higher than that for the general population of workplaces with wood dust exposures. Frank Cereghini responded that AFPA’s review of the OSHA data found that complaint inspections had the lowest air sampling results while follow-up inspections had the highest. Patrice Sutton suggested that removing the non-detect results from the OSHA data would tend to skew the results higher. Frank Cereghini said there were very few non-detect results that were deleted from the data. Steve Derman asked about the PEL adoption process in Canada. Frank Cereghini replied that in Canada unlike the United States the governmental OSH programs are mostly centered in the provinces. He said that similar to some state OSHA programs in the U.S., some provincial OSH programs adopt the TLVs while others will differ. 
Bob Barish asked Frank Cereghini his impression of industry’s experience with the British Columbia PEL of 2.5 mg/M3. He responded that most can comply with that level. Steve Smith asked if the British Columbia PEL is based on total or inhalable particulate. Frank Cereghini said it is based on total particulate.
Ron Hutton said he had concerns about the age of the data used by HEAC to reach its recommendation. He noted that some of it goes back to the 1970s. He noted that while the OSHA sample results in AFPA’s analysis showed 78% of the air samples exceeding the 1 mg/M3 level, the Tulane study showed only 28% exceeding this level. Frank Cereghini said he could not explain this difference but suspected that the Tulane results were probably more representative of current conditions in the wood and wood products industry. 
Patrick Owens was interested to know if other government exposure limits were higher for softwoods than for hardwoods as ACGIH had before the 2005 TLV uniform for both at 1 mg/M3 inhalable. Frank Cereghini said that complying with the TLV during clean-up of hardwood dust can be especially challenging. He noted that clean-up operations especially in large operations may be outsourced to another employer. He said that hardwood particularly when specially dried, for example kiln dried product as often used in furniture, can be especially dusty. He said that control of dust in planing of hardwoods can also be especially difficult. 
Virgina St. Jean asked Frank Cereghini about the use of vacuuming rather than blowing with compressed air to reduce exposures during cleaning. He responded that vacuuming can and often is used but some areas especially high above the floor can be difficult to capture dust with a vacuum, that it’s best to catch at the source if possible to avoid this situation. 
Virginia St. Jean asked if employee isolation was used for dust exposure control. Frank Cereghini said that approach can be taken where it will be effective. 
Ron Hutton asked if the data presented on exposure levels represented use of the latest control technologies. He said the Kauppinen study had cited data indicating that exposures have been decreasing over time. Frank Cereghini agreed that exposures are tending to go down over time and he acknowledged that regulations can sometimes force installation of more effective control technologies. He reiterated that he felt the exposure data in the Tulane study reflected the use of current exposure control technologies. 
Patrick Owens asked if there was data on exposures in construction. Frank Cereghini said yes that once an area is enclosed the work done there, egg. sawing of boards, could generate significant exposures. He said the day-long exposure level would likely depend on whether an individual was assigned to cutting wood for extended periods of time in a single day, or if it was conducted for just short periods of time by different workers. 
There was brief discussion of a point brought up by Ron Hutton in the March 2010 HEAC meeting that data from the Tulane study presented by Professor Roy Rando of Tulane had seemed to suggest that higher exposures to wood dust were seen with local exhaust ventilation. Frank Cereghini suggested that this counterintuitive finding probably reflected the fact that the operations with local exhaust ventilation were more dusty to begin with, for example work with dried hardwoods. Whereas the operations without controls with lower exposure levels may have been green raw wood which generates less dust. 
Patrice Sutton noted that the data presented by AFPA and Frank Cereghini had suggested that exposures to wood dust were declining over time, and that in the Tulane study only a minority of the exposures measured, 28%, exceeded the value recommended by the HEAC which may not even be fully health protective, including for cancer, as it is a value higher than the TLV since it is based on total rather than inhalable particulate. 
Patrice Sutton also said that where engineering controls are insufficient to control exposures below the PEL that respirators can be used. She suggested that the cancer potential for wood dust warranted a PEL no higher than HEAC had suggested. 
Frank Cereghini responded that respirator use is not feasible in all situations and is not the control of choice for carcinogens. Patrice Sutton reiterated her concern that the PEL not exceed the HEAC recommendation in the interest of worker health and her view that it should be feasible for industry to achieve given what it has already done as reflected in the levels detailed in the Tulane study. She said she knew that a PEL of 1 could impose costs to achieve but she was not convinced that all of the industry was making as great an effort as it could currently to control the exposures. She said the results of the Tulane study indicate only where industry was at the time of the study, not what the potential was for improvement. 
Bob Barish asked Frank Cereghini to provide information about the operations in which respirators would be needed with a PEL of 1 mg/M3 total particulate as recommended by the HEAC. Frank Cereghini reiterated the concern that in situations where currently a filtering facepiece is allowed with minimal regulation under section 5144 to control to a PEL of 1 mg/M3 formal respirator programs could be needed for thousands of additional California workers. 
Bob Barish asked Frank Cereghini about his suggestion that capturing and moving more dust to achieve a lower PEL could increase the risk of fire or explosion. Bob Barish said that if the dust is not captured and falls onto the floor or other surfaces that also increases the fire and explosion risk.
Patrice Sutton asked Frank Cereghini if what he was saying was that lowering the PEL could directly increase the risk of fire and explosion. Frank Cereghini said that there was not a direct correlation but that explosions occur in the enclosures where dust is captured and with a lower PEL more dust would have to be collected.
Bob Barish asked Frank Cereghini, if industry concern on feasibility was primarily with the PEL TWA being lowered to 1 mg/M3 as he’d indicated earlier, but also as he’d said that the highest absolute levels of exposure were with intermittent cleaning and can be very high, if with that there might not be some potential for tradeoff in considering the PEL between allowing for a TWA slightly higher than the HEAC recommendation but requiring a lower 15-min STEL than the current 10 mg/M3. Frank Cereghini responded that with the current Cal/OSHA PEL of 5 mg/M3 (8-hr TWA) and the general ACGIH recommendation for TLVs to control exposures to not more than 3 times the full-shift level, that the current PEL STEL of 10 seems reasonable. He said such high exposures as can occur during cleaning can probably overwhelm the respiratory system and have a significant potential for harm.
Steve Smith said that Frank Cereghini had suggested that with a PEL of 1 mg/M3 total particulate tens of thousands of workers would have to go into formal respirator programs. Steve Smith asked if there were particular industries in which this was most likely to occur and the basis for his estimate of the number of employees potentially affected. Frank Cereghini responded that as suggested by the Tulane study, furniture manufacturing where the wood is well-dried was probably generally more dusty and would have a more difficult time complying with a PEL of 1 than would sawmill operations where the wood is not as well dried, as would many continuous operations in enclosed areas. Paul Niemer noted that his employer, Sierra Pacific Industries, has over 3,500 California employees in various sawmill and finished product manufacturing operations. 
Steve Derman asked if larger size particles of wood dust can skew an air sample to give a much higher result than might be expected. Frank Cereghini said the primary concern with this would be if the PEL were to be based on the inhalable fraction like the TLV but the HEAC recommended a PEL based on total particulate not inhalable.
Steve Smith asked if there were any comments on the HEAC recommendation of 0.5 mg/M3 for western red cedar (total particulate). Bob Barish said there had been no comment letters received on western red cedar. He said he had contacted the Western Red Cedar Lumber Association in Vancouver, British Columbia but had received no reply back. Frank Cereghini said that the letter sent by the industry consortium to the FAC had not addressed western red cedar and it was his impression that they did not have a comment on it. 
Bob Barish asked FAC members where they stood on the HEAC recommended PELs for wood dust and western red cedar. He noted that Len Welsh in previous meetings had said that PELs should generally be set at the lowest level that is reasonably feasible to achieve. Patrice Sutton said that the HEAC recommendations being based on total rather than inhalable particulate are above the TLV and what is clearly health protective. Ron Hutton said he had concerns about feasibility, noting that if a conversion factor of 2, instead of 2.5, had been applied to the Tulane inhalable particulate data then 37% of the measured exposures in that study would have exceeded the HEAC recommended value of 1 mg/M3 rather than the 28% value noted in the AFPA letter. 
Patrice Sutton said she strongly supports the PEL recommended by the HEAC. She said the Tulane study findings do not show what is possible to achieve in terms of exposure control but only what existed at the time the study was conducted. She said a PEL at the level of the HEAC recommendation can act as an incentive to reduce exposures. She said the HEAC recommendation would be a reasonable compromise between health protectiveness and feasibility of compliance. 
Virginia St. Jean said she supports the HEAC recommendation of 1 mg/M3. She said she was concerned about the cancer risk presented by wood dust, even if it is relatively rare and was not the central basis for the HEAC recommendation. She hoped that a lower PEL would lead to workplace improvements in ventilation control measures and to more research and use of vacuum systems for cleaning. 
Steve Derman said he found himself in partial agreement with Patrice Sutton and Virginia St. Jean, but was concerned that there may be issues to resolve with respect to measuring inhalable versus total particulate. He said he hoped that as additional data becomes available it might add clarity on both health effects and feasibility. He said it sounded like a PEL of 1 mg/M3 as recommended by the HEAC could lead to a lot of new use of respirators which in itself was not desirable. He said that at this point in the discussion he would be more comfortable with a PEL of 2 rather than 1 mg/M3 total particulate. 
Bob Barish thanked the HEAC members for their assessment and attempt to come up with a consensus recommendation. 
Steve Smith then asked FAC members about the current 15-minute PEL-STEL value of 10 mg/M3 (total particulate) and if they had any thoughts about western red cedar. Steve Derman said the STEL should not be changed from its current value. He also said he thought western red cedar should be dealt with separately and that he was not prepared to comment on it at this meeting.  Ron Hutton said a STEL of 10 could be reasonable for a TWA of 1 or 2. He said the TLV and PEL for western red cedar has consistently been one-half the value for wood dust generally. He supported continuing that approach, so if the proposal for wood dust was to be 2 as he suggested then for western red cedar it would be 1 mg/M3 total particulate. Patrice Sutton disagreed saying the PEL for western red cedar based on its allergenic potential should be 0.5 mg/M3 regardless of the PEL proposed for wood dust generally. Virginia St. Jean agreed with this. 
Bob Barish asked Frank Cereghini if he had anything to say on western red cedar from his own experience. He said the feasibility of the PEL, as with other woods, depends on the particular industry. He said that in some cases it can be another case of highly dried wood generating a fine hard to control dust when worked. Linda Morse noted that there are not stands of western red cedar in California from which it is cut and processed but rather comes from out-of-state sources. 
Bob Barish said he had found this to be a very helpful discussion and thanked Frank Cereghini for his active participation and for providing the benefit of his knowledge of the industry. 
Virginia St. Jean asked Frank Cereghini his impression of the direction of control technology in the wood products industry and the potential for implementation of additional control measures if needed to achieve a lower PEL. He responded that there are probably some operations where workers could be located further from the point of dust generation, but that some require immediate proximity. He said he did not see at the moment technological breakthroughs that might help with control, just installation of additional existing technology and control approaches. 
Frank Cereghini said that the number of sawmills in California has been declining. Linda Morse suggested that most exposure to wood dust in California is probably in furniture and cabinet work and in some aspects of construction. 
Paul Niemer said it is very difficult to retrofit exposure controls in older sawmills. Bob Barish asked him if he thought newer mills were likely to be able to achieve the HEAC recommendation of 1 mg/M3 with engineering controls and he thought many probably could or already do. Frank Cereghini said that a PEL of 1 mg/M3 total particulate would probably be difficult for many operations to meet with engineering controls alone but that most could probably comply with a PEL of 2 mg/M3 without having to resort to extensive use of respirators. He said he would work with AFPA to provide responses to questions posed in the discussion and also additional information on feasibility, especially for a PEL of 1 versus 2 mg/M3. 
LUNCH BREAK
Trichloroethylene
Barbara Kanegsberg gave a presentation on vapor degreasers and considerations with respect to the PEL for TCE. She noted that in degreasing TCE offers some advantages over other solvents, notably for effectiveness in removing organic deposits, also for effective cleaning of small spaces and holes in the work product. Also that it evaporates quickly and leaves no surface film. She noted that TCE is covered by the EPA’s NESHAPS regulations for halogenated cleaning solvents first promulgated in 1994. 
Barbara Kanegsberg reviewed the process of vapor degreasing and the major different types of vapor degreasers. She said basically that in vapor degreasing the part to be cleaned is suspended above the boiling solvent bath, in a layer of air cool enough for the vapor to condense on the part. She noted that elements of the 1994 NESHAPS regulation include requirements for a greater number of cooling coils, maximum hoist speed, and minimum freeboard ratios. 
NOTE: The presentation on vapor degreasing by Barbara Kanegsberg can be viewed by clicking on the icon below (allow several seconds for the icon to appear): 


FAC members Ron Hutton and Steve Derman asked Barbara Kanegsberg about local air quality management district restrictions on certain degreasers that she had mentioned. She said there are restrictions on permitting of sealed systems that are not airless. 
Bob Barish asked Barbara Kanegsberg where worker exposures are most likely to occur with enclosed and airless systems. She said that since today in California there are few if any operators working above an open-top system, the major exposure potential from vapor degreasing is from emissions from the degreaser into the workplace generally, as well as during loading of new solvent and unloading of used solvent, and possibly also at times during some servicing in operation that could involve opening a door of the machine. Virginia St. Jean noted that this has been seen as a problem in some dry cleaning operations, with the solution being an antechamber to capture and minimize release of vapors and exposure of workers. 
Bob Barish thanked Barbara Kanegsberg for her presentation put together on short notice for the meeting. He said that in addition to the details on vapor degreasers provided by the presentation it also helped to show how exposure control measures have been developed in the face of the requirements of the 1994 NESHAPS regulation for halogenated solvent cleaning. 
Bob Barish said that the letter submitted to the FAC from the Halogenated Solvents Industry Alliance (HSIA), given the exposure data it cited, could be read to suggest that the lower end of feasibility for TCE would be about 5 ppm. Bob Barish noted that 90 percent of the exposure data in the Hein et al. (2010) paper cited in the letter to the FAC from the Halogenated Solvents Industry Alliance (HSIA) was collected before 1990, before the promulgation of the NESHAPS Rule for halogenated solvents cleaning. In light of this Bob Barish asked, as a first step in the FAC discussion, if the committee members could agree that 5 ppm should be the upper end of what should be considered for the PEL proposal. All four FAC members agreed that the PEL for TCE should not be higher than 5 ppm as an 8-hour time-weighted average (TWA). 
Steve Derman said it was important to keep in mind that a PEL at the 0.4 ppm (8-hour TWA) level recommended by the HEAC could drive employers to use other materials with higher PELs that may also have significant health effects. 
Referring to the HSIA letter, Patrice Sutton objected to its suggestion that a significant consideration regarding the HEAC recommended PEL of 0.4 ppm should be that a major substitute for TCE could be 1-bromopropane, a chemical for which a new PEL of 5 ppm (8-hr TWA) was adopted by the Cal/OSHA Standards Board in December 2009 and took effect in California workplaces August 3, 2010. She said that demonstrations by the Institute for Research & Technical Assistance (IRTA) in Southern California and by the Toxics Use Reduction Institute (TURI) at the University of Massachusetts, Lowell, show that non-solvent methods can be a viable alternative to use of TCE. She said she had been involved in a project looking at trying to reduce solvent use in lithography and acknowledged that, especially for a small business, making such a change can be challenging, and even frightening, but that those problems should not be confused with infeasibility within the context of considering a PEL. Virginia St. Jean supported the contention of Patrice Sutton that significant substitution for TCE with non-toxic alternatives can be achieved. 
There was discussion about the technology needed to achieve 0.4 ppm using TCE if substitution at a workplace was not an option. Ron Hutton said he had contacted a source at Dow Chemical regarding the type of vapor degreaser among those discussed by Barbara Kanegsberg that would be needed to reliably achieve 0.4 ppm. He said he had circulated to FAC members excerpts from a paper the Dow contact had provided (a 2003 doctoral dissertation submitted to the Swiss Federal Institute of Technology in Zurich) that included data that might have relevance to the feasibility of the HEAC recommended PEL for TCE. Ron Hutton noted that the Swiss paper suggested that for what it termed Type “V-A” machines, which appeared in the paper to be enclosed without vacuum drying as described by Barbara Kanegsberg, TCE exposures were estimated to be in the range of 0.5 to 2 ppm, while estimates for Type “V-B” machines, which included vacuum drying, indicated exposures from 0.1 to 0.4 ppm, that is at or below the HEAC recommended PEL. It was noted that Barbara Kanegsberg had said that enclosed vapor degreasers without vacuum, what the Type V-A machines appeared to be, were restricted from use in a number of California air quality management districts.
Bob Barish asked each FAC member their recommendation at this point in the discussion. Steve Derman said he would like to see more data. Ron Hutton noted that the vapor degreasers described by Barbara Kanegsberg which the Swiss paper suggests may be needed to achieve the HEAC PEL can be quite expensive. He indicated that at this point he was not ready to recommend feasibility on a PEL of less than 5 ppm. Patrice Sutton and Virginia St. Jean both said they thought 0.4 ppm should be feasible. All four FAC members indicated that in spite of the uncertainties discussed none of them felt that the PEL for TCE should be higher than 5 ppm. 
Bob Barish asked FAC members what additional information they thought could be helpful. Ron Hutton said he thought that one or more of the vapor degreaser manufacturers might have data that could be useful. Patrice Sutton was concerned with clarifying the air district restrictions on certain vapor degreasers noted by Barbara Kanegsberg. 
Barbara Kanegsberg said she was not convinced that substitution of non-solvent alternatives would likely be widely feasible.
The discussion turned to the question of the PEL-STEL. At the March 2010 meeting at which it made its PEL recommendation, several HEAC members suggested that if an 8-hour TWA PEL significantly higher than the 0.4 ppm was made as the Standards Board proposal then a PEL-STEL with a value reduced from the current 100 ppm might be warranted. 
Barbara Kanegsberg said she thought a PEL-STEL lower than the current value of 100 ppm could help assure control to the level of whatever 8-hour TWA value is settled on. Bob Barish noted that in recent years ACGIH had taken the position that STELs should only be adopted with their own health basis not as a means of increased exposure control. Ron Hutton said that with an 8-hour TWA PEL of 0.4 ppm as recommended by HEAC, the de facto 15-minute STEL for an 8-hour shift would be 32 x 0.4 or about 13 ppm, but that at a full-shift PEL of 5 ppm the de facto STEL would be 160 ppm, much higher than the ACGIH STEL for TCE of 25 ppm, and probably unreasonably high. He said that while he prefers to see a health basis for STELs, as suggested by ACGIH, he thought that at least the existing PEL-STEL of 100 should be retained, and probably lowered to minimize peak exposures.
Steve Smith wrapped up the discussion noting the range of 0.4 to 5 ppm that had been discussed by the FAC. He said that was the range for the 8-hr TWA PEL for TCE that would be considered by the Division.
Benzyl chloride
Bob Barish said it did not appear there was a great deal of use of or worker exposure to benzyl chloride in California. He said he’d identified two California locations in the EPA TRI Explorer database as possibly having a large quantity on-site but neither responded to inquiries. No FAC member indicated any issue with the HEAC recommended PEL of 0.03 ppm 8-hour TWA. 
1,1,2,2-Tetrabromoethane
Bob Barish opened the discussion, noting that, as brought up by HEAC member Patrick Owens at the June HEAC meeting, the TLV for this substance is expressed in terms of Inhalable Fraction and Vapor (IFV). He said this had implications for the air sampling method to be used, and he had been talking about this with HEAC member Jim Unmack who’d developed the assessment document for this substance. He said Jim Unmack was in attendance at the meeting and would discuss this first. 
Bob Barish said Jim Unmack had noted previously that this substance can be used as a solvent, a gauge fluid, and as an ore flotation agent for separating mined ore from lighter rock materials. 
Jim Unmack noted first that the TLV Document indicated that given its saturation vapor concentration, aerosol may contribute to exposure at the level of the TLV of 0.1 ppm (8-hour TWA). He said the question is how significant this might be. He said when the saturation vapor concentration is close to the exposure limit being considered then it may be a significant issue, and when the saturation vapor concentration is much higher then it probably isn’t, although he noted that saturation vapor concentration in relation to exposure limit may not be the only factor in determining if aerosols could make a significant contribution to the exposure. He said that based on its vapor pressure that the saturation vapor concentration is over ten times the TLV of 0.1 ppm (in the range of 20 ppm depending upon which reported vapor pressure value is used). 
 NOTE - The calculation for saturation vapor concentration in ppm is: 
SVC = [(vapor pressure of substance in mm Hg at 25oC)/ 760 mm Hg] X 106
Jim Unmack said that where aerosol is an issue along with vapors then the air sampling method needs to collect both simultaneously. He noted that EPA for pesticides has a polyurethane foam (PUF) sampler that can collect both aerosol and vapor. He said that OSHA developed and SKC had commercialized the OSHA Versatile Sampler (OVS) multi-part tube that can also collect both. (A handout from the SKC website illustrating the OVS tube was provided.) He noted that a number of OSHA sampling methods for low volatility materials use this sampler, many are for pesticides but some are for other compounds, one being acrylamide. Jim Unmack said he has used this tube for air sampling. Ron Hutton noted he had used it to sample for acrylamide in air.
It was noted that regardless of the aerosol issue, the limit of detection of the NIOSH 2003 method for this substance is 0.08 mg per sample, which with a maximum sample volume of 100 liters translates into a minimum detection in air of 0.8mg/M3 or 0.057 ppm, which is almost twice the PEL of 0.03 ppm recommended by the HEAC. Bob Barish noted, as had been suggested in Jim Unmack’s assessment document, that use of an electron capture detector would probably provide a much lower minimum level of detection. 
Ron Hutton said if the NIOSH validated method (which Federal OSHA references for their use also) does not allow for reliable detection below the HEAC-recommended PEL that’s a problem in terms of feasibility. Patrice Sutton asked whether an electron capture detector could be used to obtain greater sensitivity as suggested by Jim Unmack. Steve Derman asked if this could be validated by DOSH or some other entity. Ron Hutton said that if DOSH or some entity other than NIOSH or OSHA provided validation that would leave open the question of where employers would send their air samples for analysis by the validated method. Mike Cooper echoed this concern. 
Bob Barish asked FAC members in light of the issue with air sample analysis if the TLV of 0.1 ppm should be viewed as the level feasible for the PEL?
Patrice Sutton said the air sampling method issue should not undermine the HEAC recommendation. She suggested that DOSH contact NIOSH about validating Method 2003 for the electron capture detector and a lower detection limit. Bob Barish said he would call NIOSH about this. 
This concluded the discussion of 1,1,2,2-tetrabromoethane and all of the chemicals on the agenda for this meeting.
Concluding remarks
Bob Barish said that since most of the substances for discussion at the December HEAC meeting were on the agenda for the first time, the next FAC meeting would probably not be until the latter part of 2011. 
Bob Barish said that HEAC meeting dates for 2011 will probably be similar to this year, i.e. late March, June, and September, and one of the first two weeks of December. 
The meeting adjourned at 3:40 p.m.
END
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BFK Solutions. est. 1994

Experience, Expertise, and Common Sense



		Barbara Kanegsberg, “The Cleaning Lady”

		Biochemist, clinical chemist, manufacturing process development

		Active participant

		ASTM standards, leachable residues, implantable medical devices

		Interagency military working group (JS3)

		IPC revision, electronics cleaning handbook

		B.S. in Biology, Bryn Mawr College

		M.S. in Biochemistry, Rutgers University

		Ed Kanegsberg, “The Rocket Scientist”

		Physicist, engineer, process evaluation

		Multiple patents

		B.S. in Physics, Massachusetts Institute of Technology

		PhD in Physics, Rutgers University

		Editors, “Handbook for Critical Cleaning,” CRC Press, 2001

		Second edition in progress
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Vapor Degreasing 101

		Why clean?

		Open-top vapor degreasers

		Airless systems et al

		Conclusions











Soil and Cleaning

		Soil

		Matter out of place

		Cleaning

		Removing matter out of place

		Critical cleaning

		Value-added, required for product performance
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Soils (matter out of place); examples

		Solder flux (rosin, organic acid, low residue)

		Oils, greases

		Metal working fluids

		Lapping, polishing compounds compounds

		Particles (metal fines, chips, skin flakes, polishing grit)

		Acids

		Water

		Solvent

		Product Assortment

		Residual product/breakdown (in processing equipment)

		Deposited cleaning agent residue

		Rust-preventative

		Bacteria, mold, life-forms (alive or dead)
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Why clean?

		Clean surfaces are required for most manufactured objects

		Particles, thin films, greases interfere with performance 

		Examples of products that need cleaning

		Aerospace assemblies, electronics, optics

		Parts to be coated

		Medical devices

		Automotive parts, hydraulic pumps

		Data storage devices

		Cleaning is critical for the surface to be “right”









Meet Critical Cleaning Challenges

		Find the optimum process to remove the soil

		without harming the worker

		without harming the environment

		without harming your pocketbook

		Without harming the product itself





		Consider all the options

		Aqueous

		Solvent

		Non-chemical

		Other











 

Degreasing Solvents like Trichloroethylene (TCE) – Technical Cleaning Advantages

		Sharp scalpel for critical cleaning

		Solvent = organic solvent (in context of cleaning)

		Removes a range of soils effectively

		Reaches soil trapped in tight spaces, blind holes

		Self-rinsing

		Dries rapidly

		Relatively low boiling point

		No surface film

		Can be distilled to high purity

		Low contaminants

		Produces product with clean, dry surfaces
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NESHAP Solvents

		National Emissions Standard for Halogenated Solvents

		Common chlorinated solvents

		Solvent containment

		Record keeping

		Commonly-used NESHAP cleaning solvents

		Methylene chloride

		Perchloroethylene (perc)

		Trichloroethylene

		1,1,1-trichloroethane ( ozone-depleter; rarely available)









Why do people like NESHAP solvents?

		Low cost

		They clean well

		High solvency range, soils of interest

		Less dependence on cleaning action, temperature

		Important - delicate parts

		Good wettability (>5 X higher than water)

		Ornate parts, components

		Self-rinsing/self-drying

		Rinse in freshly-distilled vapors

		Evaporate rapidly
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Roles of Cleaning System

		(1) Wash

		Deliver cleaning agent to surface

		Provide cleaning action to remove soil without damage to surface

		Remove soils from proximity of surface (i.e. leave a clean surface)

		(2) Rinse

		Remove residual cleaning agent

		Continue cleaning process

		(3) Dry

		Remove water, adsorbed solvent

		Separate, distinguishable operations

		Allocate $$$ and design time appropriately

		Restore cleaning agent for subsequent operation (Optional, but often desirable)

		All steps: avoid product damage
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		Open-top vapor degreasers

		Airless systems et al

		Conclusions









Open-top Vapor degreasing

		Part suspended in vapor zone above liquid

		Cooling coils and high freeboard keep vapor contained for lower emission losses

		Liquid heated to near boiling point

		High vapor pressure. 

		Vapor condenses on the part—insures pure, freshly distilled agent contacting part 

		Liquid drips from part, carries soils with it

		Self rinsing

		Drying—part slowly raised above vapor zone

		Many systems also allow immersion cleaning

		May or may not have a cover























Open-Top Vapor Degreasers, NESHAP Improvements, Better Solvent Containment

		Higher freeboard required

		Required maximum hoist speed

		Encourages automation, less operator involvement

		Maintains vapor blanket

		Discourages “dunky-doo” behavior

		Operator dunks parts into solvent, rapidly pulls out parts basket

		Increased use of covers

		Degreasers still classed as “open-top”

		Note: small, benchtop degreasers excluded from NESHAP requirements













Figure 3





Vapor Degreaser Cutaway



Secondary Coils



Primary Coils



Water Separator



Ultrasonic Sump



Boil Sump













































Other potential TCE manufacturing processes

		Probably unlikely in California

		Aerosol

		Spray in air, uncontained

		In-line (conveyor belt) degreasing

		Might conceivably occur in California

		Small degreasers and/or process baths (not covered by NESHAP

		Spray in air in contained glove box









Vapor Degreasing 101

		Why clean?

		Open-top vapor degreasers

		Airless systems et al

		Conclusions









Airless systems

		Cleaning at reduced pressure

		Developed to meet air quality requirements – not specifically to minimize worker exposure

		Durr sales manager attempting to obtain worker exposure data

		Much larger than similar open-top systems

		High capital investment

		$200,000+ + + 

		More “issues” relative to open top degreasers

		Initial setup, process adjustment

		Employee education

		Maintenance









“Airtight” systems

		Enclosed, not reduced pressure

		Not currently permittable, SCAQMD

		Higher throughput

		Enclosed systems

		High cost

		Large footprint









Example – Airless System in California

		Cleaning with PCE

		Very similar issues with TCE

		SCAQMD area

		Installation & process set-up challenges

		System now used routinely













































Performance History

		System arrived, January, 2003

		Not a seamless transition

		Equipment design, chamber flex

		Steam boiler problems

		General convenience issues

		Monitoring carbon adsorption of PCE vapors

		Collecting samples for acidity test

		Refilling tank

		Process parameters required adjustment



























Extra costs, airless system (estimates)

		Steam generators (for heating solvent)

		Basic unit, $10,000 -$20,000

		Permitting fees, $14,000 

		Plumbing, chillers, $15,000 - $30,000 +

		Containment wall, $2,000

		Water softener, $1,000 set-up plus monthly cost

		California State license, for steam installation, $10,000

		Transportation, delivery , $5,000 to $8,000 +

		Electrical modifications, $10,000 - $20,000

		Carbon containment (trap residual vapors)

		$2,000 installation, plus replacements

		Not having to worry about SCAQMD - priceless!



		









Airless System: Lower Solvent Losses

		Annual solvent losses (Perc) to air and carbon trap

		Open-top: 1500 pounds/year to air

		 (2001, 2002)

		Airless System: <1 pound/year to air

		 (2003-> present)

		Approx. 1 ounce
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Vapor Degreasing 101

		Why clean?

		Open-top vapor degreasers

		Airless systems et al

		Conclusions









Degreasing with TCE

		Open top degreasing improves containment

		Relative to uncontained systems

		NESHAP requirements have fostered improvement

		Airless systems can be used

		Higher costs

		Lower throughput

		Excellent solvent containment

		Careful solvent management required with all solvents









More questions?

BFK Solutions 310-459-3614

info@bfksolutions.com
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1. Typical vapor degreaser
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Operating Parameter Adjustment:
Erosion Pattern of Aluminum Foil: PCE, Atmospheric Pressure, Ambient
Temperature (i.e. ultrasonics are helping to clean well)








Cleaning in airless system at temperature used in older vapor

degreaser
Vacuum, 218 deg. F (suboptimal erosion = suboptimal cleaning)








Cleaning in airless system at lower temperature
Vacuum, 190 deg. F, good erosion; good cleaning, cooler temperatures, easier
parts handling
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Wood Dust 

		Data suggest that a 1 mg/m3 total dust PEL is not readily achieved and is generally infeasible  





		To consistently comply with 1 mg/m3 total dust PEL in practice, need to achieve a lower level based on exposure and sampling variability, typically ~ 0.5 mg/m3





		Several large wood dust exposure databases examined: 

		federal OSHA

		Tulane University exposure study 

		EU member states exposure study









          

Federal OSHA’s 

Integrated Management Information System (IMIS)  























            







n = 92            GM = 2.3 mg/m3       AM = 4.5 mg/m3      

		          Exposure   
           (mg/m3)		         Number		      Percentage

		< 1		20		22%

		>1		72		78%

		>2		50		54%

		>3 		40		43%

		>4 		34		37%

		>5 		28		30%

		>10 		 8		9%



































  Tulane University 

  Occupational Wood Dust Exposure Study



















     

*Inhalable dust /2.5               (n = 2363)



Kalliny, MI; et al.  A survey of size-fractionated dust levels in the U.S. wood processing industry.  J. Occ. Env. Hyg. 5:501-510 (2008)

		Inhalable Dust
(mg/m3)		Total  Dust *
(mg/m3)		      % Greater Than

		0.5		0.2		86%

		1		0.4		65%

		2		0.8		37%

		2.5		1		28%

		3		1.2		23%

		4		1.6		16%

		5		2		10%

		10		4		2.4%





































        European Union Database



Distribution of Workers Exposed to Total Wood Dust*

  by Level of Exposure in 25 EU member states 

(35,760 samples; 3.6 million workers in industry)



















                  



* Inhalable dust/2







Kauppinen, T.; et al.  Occupational Exposure to Inhalable Wood Dust in the Member Sates of the European Union. Ann. Occ. Hyg., 8:549-561 (2006)

		Exposure
		< 0.25
mg/m3		0.25 – 0.5
mg/m3		0.5 – 1
mg/m3		1 – 2.5
mg/m3		> 2.5
mg/m3

		Exposed
Workers		21%		17%		21%		25%		16%
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