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Every decade, the public health community reviews the state of protection against cancer hazards in the occupational environment and the community environment at large. This review by the President’s Cancer Panel is a welcome prospect for the decade beginning 2010. Issues to address are: levels and breadth of exposure to cancer causing chemical agents; public health efforts to contain and reduce those exposures; and research and surveillance efforts to learn more so as to control better.

The importance of exposure to occupational and environmental chemicals – sometimes called industrial chemicals – is the subject of a decades’ long conversation and argument.  The modern conversation began with passage of OSHA and environmental legislation in the ‘60’s and ‘70’s, but seems to have frozen from the ‘80’s forward.  New knowledge about the increased extent of association of chemical exposures with cancer has accumulated since the 1980’s, but consciousness and regulation seem stuck in the earlier decades.

Key points are:

· A major fraction of the known and probably human carcinogens were identified by studies in the occupational environment.  Adverse effects among workers are the “Song of the Canary” which should warn the entire society. Studies of occupational exposures should be funded from the mainstream for cancer control research.

·  Many new agents and exposures have been identified since 1980. These increase concern for the impact of chemical exposures on overall cancer incidence, but also present opportunities for prevention.
· Community particulate air pollution has emerged as a risk factor for lung cancer.
· OSHA Standards don’t protect against known carcinogens, and the process for updating those standards has ground to a halt.
· Increased obstacles to setting new OSHA standards do not fully explain the freezing of the process. Hostility or lack of political will by the political leadership of the Labor Department is the primary reason for delay.
Case Study: Chrome (VI) Exposure
In April, 2007, the National Toxicology Program (NTP) released results of a 2-year bioassay of sodium dichromate in drinking water, showing clear evidence of carcinogenicity in mice and rats of both genders. (http://www.nih.gov/news/pr/may2007/niehs-16.htm).

The release gives us a case study in how and why it takes so long for new OSHA standards to catch up with science.

The bioassay was only conducted because of a letter by 13 members of the California Congressional delegation requesting it be done. About 25 years ago, the UAW had petitioned NTP for a bioassay of soluble chromate compounds following publication of our study showing increased mortality from lung cancer among workers at a die-casting and plating plant. [image: image1.wmf]Scand J Work Environ Health. 1981;7 Suppl 4:156-65.)  The “exposure circumstance” in this study was working in a department which integrated zinc die-casting, copper, nickel and chrome plating of automotive hardware like door handles. Chromic acid mist was the most prominent exposure in that facility, but at the time, soluble chromate compounds were not considered to be carcinogenic. Hence, the petition to extend biological plausibility to the epidemiology findings. NTP turned the UAW down. Since the ‘90’s, the NTP bioassay program drastically reduced the rate of testing, and it is increasing difficult to induce NTP to schedule chemicals whose risk is primarily occupational.
The history of OSHA regulation for chrome (VI) and its Permissible Exposure Limit (PEL) provides insight into the problem of bringing PEL’s into the 21st century. Chrome (VI) is the only 21st century PEL, issued after a decades’ long campaign by unions and public interest groups. The old PEL of 52 ug/M3 was adopted by OSHA in 1971 from the ANSI Z-37 committee limit, which was established in 1943, likely on the basis of work by Anna Baetjer and others. By 1975, NIOSH was recommending a REL of 1 ug/M3 for insoluble chromates – insoluble chromates were pigments such as lead chromate which NIOSH considered carcinogenic, but this left out chromic acid mist and likely chromate fume from welding. By 1990, IARC and NIOSH had both classified all chrome (VI) compounds as known to be human carcinogens. No activity on revising the PEL or adding provisions of a completed standard was visible at OSHA. Therefore, in 1993, the Oil, Chemical and Atomic Workers Union (now part of the Steelworkers) petitioned OSHA for an emergency temporary standard. The petition was denied, although OSHA said it would initiate normal rulemaking. Without even a proposed standard in 1997, the union and the HRG sued to compel rulemaking; their suit was denied. Without even a proposed standard in 2002, a second lawsuit yielded a court order compelling rulemaking on a timetable. OSHA met the court ordered deadline of issuing a proposal in 2004 and (after an extension) a final standard in 2006.  Although the proposal included a PEL of 1 ug/M3 (supported by a risk assessment based on observed increased lung cancer rates in exposed workers), the final standard permits exposures up to 5 ug/M3. A union lawsuit to improve protection pends at this writing.
This illustrates that the failure of OSHA to bring 1968 era PEL’s in line with 21st century science stems from the refusal of the Secretary of Labor and the Assistant Secretary of Labor for OSHA to allow the staff to go forward, starting after 1980.

Increasing Number of Agents, Mixtures and Exposure Circumstances Identified as Posing a Cancer Hazard.

The International Agency for Research on Cancer's (IARC) project of carcino​gen identification and classification published its first monograph in 1972. The state of knowledge in 1982 is summarized in Supplement 4 to the monographs (IARC 1982). That working group concluded that 7 industrial processes and 23 chemicals and groups of chemicals were “known to be carcinogenic in humans.” The report mentions tobacco and alcoholic beverages as known human carcinogens but not yet evaluated. The report listed 13 agents as “probably” carcinogenic to humans, 48 as “possibly” carcinogenic, and 46 as "not classifiable." Coming forward to the listing available on the IARC website in 2008, there are 105 compounds, mixtures and exposure circumstances "known to be carcinogenic," 66 listings "possibly carcinogenic," and 248 "probably carcinogenic." There are also 515 listings "not classifiable." 
Group 2A includes agents for which there is data from people as well as the laboratory, but the people data are not strong enough to reach “known.” Group 2B listing is based on multiple laboratory studies and may include inadequate but not zero data from people. Most Group 3 agents were evaluated because of evidence from laboratory studies or studies in people, or because of structural similarity to other agents classified or considered for classification. Other observers note that by 2001 there were more than 700 single agents found carcinogenic in at least one study (Gold et al. 2001). 

The IARC listings include multiple types of radiation and radiation sources (including ultra-violet), in​fectious agents, many therapeutic drugs or treatments, and multiple listings for chemicals within narrow categories like nitrosamines or polynuclear aromatic compounds. 
Agents mixtures and exposure circumstances of occupational importance listed as "known to be carcinogenic" since 1982 include: 
beryllium and compounds,  cadmium and compounds,  coal tars and pitches,  formaldehyde, occupa​tional exposure to silica,  asbestiform talc,  nickel and compounds,  wood dust,  vinyl chloride,  aluminum production,  coke ovens, furniture production,  iron and steel foundries,  painting, and  sulfuric acid mists. 
 To "probably carcinogenic" IARC added: 
acrylamide, butadiene, epichlorhydrin, perchloroethylene, trichloroethylene, creosotes, diesel engine exhaust, petroleum refining, and hairdressers. diesel engine exhaust; emissions from high temperature frying.
Many additional heavyweight agents and widespread occupational exposures are in the "possibly carcinogenic" listings. Styrene, gasoline and diesel fuel were included.
This exercise demonstrates the increased range of recognized exposure to chemical carcinogens since 1980. The canonical 4% of cancer due to industrial chemicals was derived without this data and never revisited (Doll and Peto 1981). Even the strongest critics of a focus on control of industrial chemicals concede that industrial exposure to industrial chemicals is a concern (Gold et al1987). 

Community particulate air pollution has emerged as a risk factor for lung cancer.
A major new observation of the association between environmental exposure and cancer was reported in 1995 in the American Cancer Society Study in 151 cities. the American Cancer Society as part of the Cancer Prevention II study, an ongoing prospective mortality study, which enrolled approximately 1.2 million adults in 1982. Most of the attention to this work was the initial observation that cardiac mortality increased with particle pollution in the range of current exposures in US Cities.  The acute mortality and morbidity from these causes was recognized by the lowering of the EPA NAAQS 24-hour limit for fine particles in 2006. However, the authors also noted that fine particulate was associated with lung cancer mortality. Each 10-µg/m3 elevation in fine particulate air pollution was associated with approximately 6% increased risk of lung cancer mortality. Fine particulate is a nearly universal exposure with effects at prevailing levels. It has not been taken into account in population studies, for example studies of effect of tobacco smoking. An interaction of fine particles with tobacco smoke and radon is biologically plausible – the enhancement of asbestos and silica toxicity by smoking is an interaction that goes both ways. Prevention of lung cancer via reduction in chronic PM2.5 exposure may be possible. The NAAQS limit for annual average PM2.5 was not reduced when the 24-hour limit was reduced.
The implications of the community studies for occupational exposures have not been recognized by OSHA or the industrial hygiene community. Compared to the 15 ug/M3 NAAQS, the occupational exposure limit for small particles is 5,000 ug/M3.
OSHA Permissible Exposure Limits (PELs) don’t protect against known carcinogens. The process for updating those standards has ground to a halt.
Judging OSHA’s progress in setting exposure limits for carcinogens requires some judgment as to whether there are significant occupational exposures to the 23 agents listed. Of 16 judged to contribute significant occupational exposures, 11 have PEL’s set with consideration of their cancer potential. Many of these 11 limits are insufficiently protective based on current knowledge. Silica, now a known human carcinogen, has a PEL but not a 6(b) standard. Benzidene is subject to the 13 Carcinogen standard, but there is no PEL in that standard.

Only coke production among the 14 exposure circumstances known to be carcinogenic has been regulated, and none of six mixtures.
The record for agents classified as “probably” and “possibly” carcinogenic is considerably worse.

The highest priority for new PEL’s, based on expected exposures, are silica, beryllium, wood dust, sulfuric acid mist, diesel particulate matter (probable), perchloroethylene (probable).

In the 1970s, OSHA promulgated PEL’s for seven agents: asbestos was regulated twice, and the benzene standard, set in 1978 was overturned by an industry lawsuit. A rule for 13 carcinogens (originally 14, one blocked by an industry lawsuit) did not set exposure limits but only mandated work practices. A mammoth rulemaking on OSHA’s “Cancer Policy” was also conducted and completed.  The action portion of the cancer policy was invalidated by the Supreme Court benzene decision; OSHA later suspended the listing of carcinogens as required by the policy. The policy’s decision rules for carcinogen classification remain in effect but have been ignored by subsequent administrations.

[Occupational Safety and Health Administration, 1977] QUOTE "[Occupational Safety and Health Administration, 1977]" 
In the 1980s, four new PEL's were set, including the return of benzene at 1 ppm and a third look at asbestos.   The PEL Update, later overturned, was completed in 1988.  
In the 1990s, four substances received new PEL’s. The asbestos PEL was reduced again and the construction asbestos standard promulgated applying the new PEL.  The construction lead standard was promulgated, applying the existing PEL. OSHA also devoted considerable effort to non-PEL related rulemaking, especially ergonomics. (The ergonomics rulemaking, later disapproved by Congressional resolution which was signed by the President, was the most extensive attempted by OSHA.) 
Since 2000, only the PEL for carcinogenic chrome was set, after a court ordered OSHA to do so after a union lawsuit. Clearly the pace has slowed, and OSHA’s own initiatives have stopped. 
Increased obstacles to setting new OSHA standards do not fully explain the freezing of the process. Hostility or lack of political will by the political leadership of the Labor Department is the primary reason for delay. 
There is a public policy debate as to whether court imposed additional legal requirements and legislated and executive branch regulatory analysis requirement account for delay, or whether it is that OSHA political leaders that are the problem.

Certainly the process of setting a new OSHA standard has grown more demanding since the law was passed. A lawsuit by the American Petroleum Institute against the first benzene standard imposed a requirement for a quantitative determination of a significant risk. A lawsuit by the Lead Industries Association against the lead standard imposed a requirement for industry-by-industry determination of economic impact. A lawsuit by the American Iron and Steel Institute blocked OSHA’s ability to adopt even non-controversial reduced exposure limits through a short process. And, time consuming additional procedures were imposed by legislation such as the “Regulatory Flexibility Act,” and enforced by the Office of Management and Budget. 
Nevertheless, OSHA has the budget and resources to overcome these obstacles. Although the formally imposed time from start to finish of a new standard may be up to four years, a series of simultaneous and sequential rulemaking processes would make a significant dent in the backlog of unregulated carcinogens. Certainly action could be quicker than the interval from 1971 to 2006 for updating the standard for chromates.

If there were a political will at the Labor Department, there is a way to get the job done. 
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