
American Association for the Advancement of Science 
Science serves its readers as a forum for the presentation 
and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or con- 
flicting points of view rather than by publishing only material 
on which a consensus has been reached Accord~ngly, all ar- 
ticles published in Sc!enc&including editorials, news and 
comment, and book revews-are signed and reflect the ndi- 
vdual views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the au- 
thors are affiliated 

Publisher: Richard S Nicholson 

Editor: Daniel E. Koshand, Jr 

Deputy Editor: Ellis Rubinsten 

Managing Editor: Monica M. Bradford 

Deputy Editors: Philip H Abelson (Engineenng and Applied 
Sciences), John I. Brauman (Physical Sciences). Thomas R 
Cech (B!ological Scfences) 

EDITORIAL STAFF 
Senior Editors: Eleanore Butz, Martha Coleman, Barbara 
Jasny, Katrna L. Kelner Philip D Szuromi, David F. Voss 
Associate Editors: R Brooks Hanson, Pamela J Hnes, Kelly 
LaMarco Linda J Miller 
Letters Editor: Christine Gilbert 
Book Reviews: Katherine Livingston, editor, Teresa 
Fryberger 
Contributing Editor: Lawrence I Grossman 
Chief Production Editor: Ellen E. Murphy 
Editing Department: Lois Schmitt, head, Julianne Hunt. 
Patricia L. Moe, Barbara P Ordway 
Copy Desk: Joi S Granger, Margaret E. Gray, MaryBeth 
Shartle, Beverly Sheds  
Production Director: James Landry 
Production Manager: Kathleen C Fishback 
Art Director: Yolanda M. Rook 
Assistant Art Director: Julie Cherry 
Graphics and Production: Holly Bishop, Catherine S Siskos 
Systems Analyst: William Carter 

NEWS STAFF 
Managing News Editor: C o n  Norman 
Correspondent-at-Large: Barbara J Culliton 
Deputy News Editors: John M Bendtt, Jean Marx 
News and CommentIResearch News: Ann Gibbons, David 
P. Hamilton, Constance Holden, Richard A Kerr, Eliot 
Marshal, Joseph Palca Robert Pool. Leslie Roberts, 
M Mitchell Wadrop 
EuroDean Corres~ondent: Jeremv Cherfas 
~ e s i C o a s t  corr;spondent: ~ a r i i a  Barinaga 
Contributino Corresoondents: Barrv A C i ~ r a  Robert 
Crease. ~ a r e n  wrighi 

BUSINESS STAFF 
Marketing Director: Beth Rosner 
Circulation Director: Michael Spinella 
Fulfillment Manager: Marlene ZendeI 
Business Staff Manager: Deborah Rivera-Wienhold 
Classified Advertising Supervisor: Amie Charene King 

ADVERTISING REPRESENTATIVES 
Director: Earl J. Scherago 
Traffic Manager: Donna Rivera 
Traffic Manager (Recruitment): Gwen Canter 
Advertising Sales Manager: Richard L Charles 
Marketing Manager: Herbert L Burklund 
Employment Sales Manager: Edward C. Keller 
Sales: New York, NY 10036 J Kevin Henebry, 1515 Broad- 
way (212-730-1050); Scotch Plains, NJ 07076. C. Richard 
Callis, 12 Unam Lane (201-889-4873), Hoffman Estates, L 
60195 Jack Ryan, 525 W Hggins Rd (708-885-8675); San 
Jose, CA 95112. Bob Brndey, 310 S. 16th St. (408-998- 
46901, Dorset, VT 05251 Fred W. Dieffenbach, Kent Hill Rd 
(802-867-5581), Damascus, MD 20872 Rick Sommer, 11318 
Kings Valley Dr (301-972-9270) U K., Europe Nick Jones, 
+44(0647)52918 Telex 42513, FAX (0647) 52053 

Information for contributors appears on page XI of the 
29 June 1990 issue. Editorial correspondence, including 
requests for permission to reprint and reprint orders, should 
be sent to 1333 H Street, NW, Washington, DC 20005 Tele- 
phone 202-326-6500 Advertising correspondence should 
be sent to Tenth Floor, 1515 Broadway, New York, NY 10036 
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO, 
or FAX 212-382-3725 SubscriptionIMember Benefits 
Questions: 202-326-641 7 

Incorporation of New Science into Risk Assessment 

T he Clean Air Act will eventually have some limited beneficial effect in reducing 
chemical risks to human health. It will be implemented at considerable expense to 
consumers. They will pay a subtle regressive tax, because industry will pass on to 

them increased costs. The act will have substantial hidden costs in creating numbing 
uncertainty in corporate planning and will probably lead to job losses in this country and 
weakened ability to compete globally. The act will enhance greatly the bureaucratic clout of 
the Environmental Protection Agency in its relations with industry. Principal beneficiaries 
of the act will be lawyers and entrepreneurial engineers. 

Congress recognized that implementation of the bill will require enormous expenditures. 
Key members wished to be assured that the best science base available will be applied when 
costly standards are imposed. Their concerns were manifested in provisions in the act that 
stipulates, 'The Administrator of EPA shall enter into appropriate arrangements with the 
National Academy of Sciences to conduct a review o f .  . . 'risk assessment methodology used 
by the Environmental Protection Agency to determine the carcinogenic risk associated with 
exposure to hazardous air pollutants. . . .' " The act also states, "In conducting such review, the 
National Academy of Sciences should consider . . . the techniques used for estimating and 
describing the carcinogenic potency to humans of hazardous air pollutants. . . ." 

The study and report produced by the National Academy of Sciences could have 
consequences in other areas requiring risk assessment, including Superfund and the 
Resource Consenlation and Recovery Act. Based on its current modes of risk assessment, 
EPA is embarked on programs that will cost hundreds of billions of dollars but will have 
little impact on human health. The questionable cornerstone of EPA policy is its dependence 
on studies involving administration of huge levels of chemicals to rodents and highly 
conseniative modes of extrapolations to low doses in humans with the further assumption 
that at trivial doses a carcinogenic effect exists. The current guidelines select the most 
cancer-sensitive species as the yardstick despite the fact that it is known that biochemical and 
other processes often differ greatly between animal species and humans. 

The NAS review is to be completed not later than April 1993. It is to be submitted to 
relevant congressional committees, to the administrator of EPA and to a new, high-level 
Risk Assessment and Management Commission. Three members are to be appointed by the 
President, six by leaders of Congress, and one by the president of the National Academy of 
Sciences. The act directs this commission to make an investigation of policy implications and 
appropriate uses of risk assessment in regulatory programs under federal laws to prevent 
cancer and other chronic health effects that may result from exposure to hazardous 
substances. The commission is directed to consider the report of NAS on risk assessment. 
The commission is also, among other things, directed to evaluate "the accuracy of 
extrapolating human health risks from animal exposure data. . . ." 

The Clean Air Act also stipulates that the risk assessment report of NAS be considered 
by the administrator of EPA. Before taking certain actions "the Administrator shall publish 
revised Guidelines for Carcinogenic Risk Assessment or a detailed explanation of reasons 
that any recommendations contained in the report of the National Academy of Sciences will 
not be implemented." 

Considerable evidence is already available that the standard EPA approach is outdated 
and more will be forthcoming as detailed studies of metabolic and physiological processes 
are made. Bruce Ames and his colleagues have produced substantial evidence that results of 
effects of huge doses of chemicals in rodents are often misleading. A major study at the 
Chemical Industry Institute of Toxicology has shown that carcinogenicity of formaldehyde is 
nonlinear; it decreases far more rapidly than dose. Studies on dioxin have shown that the high 
level of carcinogenicity manifested in some animals is of doubtful relevance to humans. 
Thirteen important substances including D-honene (a constituent of citrus) and unleaded 
gasoline, cause kidney tumors in male rats but do not similarly d e c t  other rodents or humans. 

The EPA still sets guidelines on carcinogenic risks based on the limited information 
available during the 1970s. The agency needs to update its regulations as new facts are 
discovered. The study by NAS should lead to improved ways of identifying which 
substances are innocuous and which are truly dangerous and to better methods of making 
risk assessments in the light of scientific advances.-PHILIP H. ABELSON 
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