
LETTERS 

Handicaps and Careers 

Geerat J. Vermeij (Letters, I Dec., 
p. 930) expresses objections to the sym- 
posium, "Handicapped scientists: Some 
of their current contributions to biologi- 
cal and medical research," which I have 
arranged for the 1979 AAAS annual 
meeting in Houston. Let me assure him 
that having papers of some handicapped 
scientists grouped in a separate session 
does not represent a general policy of 
segregation by the AAAS. Any sym- 
posium proposal submitted by a handi- 
capped scientist would receive the same 
consideration as those from other scien- 
tists. Indeed, there would be no way for 
the program planners to identify the sci- 
entist as disabled by reading the pro- 
posal. Similarly, it is impossible to state 
whether handicapped scientists have or 
have not been integrated into the other 
sessions simply by reading the program. 
Handicaps, like race or eye color, are 
not revealed by the printed word. 

In the symposium I have organized, 
the label "handicapped" has been delib- 
erately placed on the program because 
we wish to increase public awareness 
that a severe physical limitation need not 
preclude a productive career in science. 
None of the scientists who have con- 
sented to participate in the symposium 
requires a sheltered forum. All have pre- 
sented papers at scientific meetings with- 
in their own scientific discipline. Some of 
the speakers are relatively prominent 
scientists. We are holding this particular 
symposium because we think it is impor- 
tant to provide role models for young 
people who might otherwise assume that 
a scientific career was not an attainable 
goal. We are emphasizing the partici- 
pants' scientific work both because we 
want to show what handicapped scien- 
tists are capable of doing and because 
the scientists involved derive greater 
personal satisfaction from talking about 
their work than about their handicaps. 
We also hope to influence the attitudes of 
educators, counselors, and physicians 
who work with and determine the aspira- 
tions of the handicapped. To improve 
science education for the handicapped 
we must have teachers who believe that 
teaching science to the handicapped is 
not a waste of time. 

I agree with Vermeij that there are oth- 
er ways of doing this. One would be to 
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I agree with Vermeij that there are oth- 
er ways of doing this. One would be to 
increase the number of handicapped sci- 
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submitting a proposal for the 1980 AAAS 
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annual meeting? In his letter Vermeij 
neglects to mention that he is blind. 
There are many who believe cate- 
gorically that a career in biology is im- 
possible for a person who is blind. This 
attitudinal barrier can be diminished. 

NANSIE S. SHARPLESS 

Foundation for Science and the 
Handicapped and Department of 
Psychiatry, Albert Einstein College of 
Medicine of Yeshiva University, 
Bronx, New York 10461 

Nitrosamines in Animal Feed 

The briefing about the detection of ni- 
trosamines in laboratory animal diets 
(News and Comment, 13 Oct., p. 192) 
is of interest but of far less signifi- 
cance than is suggested. Use of the 
more sensitive analytical methods now 
available for detecting nitrosamines in- 
dicates that they are ubiquitous. The po- 
tent carcinogenic activity of many of 
them is well known. Low concentrations 
of some nitrosamines have been detected 
in some kinds of human food (frank- 
furters and fried bacon, for example) 
and, while not insignificant, these find- 
ings have not moved anyone to panic, 
even though occasional concentrations 
of 100 parts per billion (ppb) have been 
found. However, for safety's sake, mea- 
sures are being taken to reduce these 
concentrations and, thereby, lower ex- 
posure to these carcinogens. 

In contrast, the concentrations of ni- 
trosamines found in the animal diets by 
Edwards and his colleagues present no 
measurable risk to experimental animals 
that live only 2 to 3 years. Dose-response 
studies have shown that nitrosodimeth- 
ylamine (NDMA) had no measurable 
carcinogenic effect when fed to rats 
in doses of 2 parts per million (2000 
ppb) in their diet for a lifetime (1); the 
one rat of 13 in that group which had a 
liver tumor could have developed it 
spontaneously, a limitation of all such 
carcinogenesis experiments. 

The 50 ppb of NDMA found in the ani- 
mal feed corresponds to an intake of 1 
microgram per day by a rat. A high- 
er dose (12.5 micrograms per kilogram 
or approximately 5 micrograms per rat 
per day) of the somewhat more potent 
nitrosodiethylamine failed to evoke a 
tumor response (2). The suggestion has 
been made that this quantity of NDMA 
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experiments and in those of others. 
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I suggest that a study of chemical car- 
cinogenesis and its literature would en- 
able the scientists who made this report 
to place their findings in perspective. 
Such perspective will, I believe, show 
that, while 50 ppb of NDMA might be of 
some significance if present in human 
food consumed by millions of people for 
as long as 70 years, its presence at this 
concentration in the diets of rats or mice 
could have no bearing on the outcome of 
any test. 

WILLIAM LIJINSKY 

Chemical Carcinogenesis Program, 
Frederick Cancer Research Center, 
Frederick, Maryland 21701 
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The Effectiveness of NEPA 

Sally K. Fairfax, in her article on the Na- 
tional Environmental Policy Act (NEPA) 
entitled "A disaster in the environmental 
movement" (17 Feb., p. 743) basically 
attempts to refute what she calls the "ex- 
ternal reform" thesis on NEPA ef- 
fectiveness, with which Friesema and I, 
among others, are associated (1). I 
suggest that her interpretation of case 
law in a key attack on the thesis is 
misleading and that she fails to note the 
logical relationships of the thesis. 

At two important points in her argu- 
ment, Fairfax neglects to describe the 
important interrelationship between the 
National Environmental Policy Act (2) 
and the Administrative Procedure Act 
(APA) (3). First, she argues that NEPA's 
intraagency environmental analysis goals 
had already been accomplished by the 
Scenic Hudson I decision (4). Second, 
she argues that NEPA did not contrib- 
ute to the environmentalists' "stand- 
ing to sue." A key provision of the APA 
specifies that persons are entitled to judi- 
cial review of agency actions only "with- 
in the meaning of a relevant statute" (3, 
section 702). Thus a part of the test for 
standing is that the plaintiff argues that 
the "injury" done to the plaintiff's inter- 
est is "arguably within the zone of inter- 
ests to be protected" by the statute 
which the plaintiff alleged the respondent 
agency violated. And, in deciding the 
case, th rt r whth the ourts review whether the 
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because the court ruled that the Federal 
Power Commission (FPC) had not com- 
plied with the Federal Power Act, which 
conferred standing to the environmental- 
ists under the APA. But the Federal 
Power Act applies only to the FPC. 
NEPA, on the other hand, applies to all 
"major actions" of all federal agencies 
and is a statute in which the "zone of in- 
terests to be protected" is environmen- 
tal. Thus, all environmentalists may ob- 
tain standing to sue any federal agency 
with regard to any major decision when 
they allege NEPA is violated by the 
agency against their interests of an envi- 
ronmental nature. On its face, then, the 
reach of NEPA is infinitely more wide 
than that of Scenic Hudson I. 

Fairfax then proceeds to belittle agen- 
cy public participation programs. She 
seems to debunk NEPA public participa- 
tion, as mandated by the Council on En- 
vironmental Quality (CEQ) guidelines, 
because other statutes' participation 
mandates are stronger (which they are). 
But, so what? The point is, NEPA has 
generated increased public participation. 
Fairfax's somewhat better point, from 
her Journal of Forestry article (5), is that 
participation is often rather mundane, 
and thus frustrating to agency officials 
and the public alike. But even that point, 
while true, misconstrues the logic of 
public participation. 

The key to NEPA is that it created real 
and legitimate access by a wider public 
to agency decision-making, an access re- 
inforced by the anticipatible intervention 
of the courts if agency decisions were 
"arbitrary and capricious." That access 
itself is important, addressing Reich's 
well-known critique of natural resources 
policy-making (6). Wider public access 
is, however, more important as the pred- 
ecessor of a more balanced set of public 
constituencies of the natural resources 
agencies (when occurring, as it did, in 
conjunction with greater environmental- 
ist activism). Such a balanced constitu- 
ency has been critically important as the 
cause of the very significant shifts of 
agencies' policies in a pro-environmental 
direction (1, 7). Certainly the environ- 
mental movement can not-and it does 
not-regard something which makes a 
critical contribution to a significantly 
pro-environmental change in policy as a 
"disaster." 

Fairfax's more narrow criticism is that 
environmentalists are squandering their 
resources on "reports" and "prolifera- 
ting paper," rather than on more impor- 
tant matters such as "redefinition of 
agency authorities" and "authorizing 
statutes." One envisions gross inefficien- 
cy on the part of the Sierra Club's 
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talented Washington lobbyists, pros- 
trated under a pile of environmental im- 
pact statements (EIS's). Such is, of 
course, not the case. The Washington- 
based environmental lobbyists spend 
their time, as they should, working on 
national policy issues. Meanwhile, out in 
the bush, the Sierra Club chapters and 
groups, and other local environmental 
activists, are participating in the majority 
of EIS processes. This local environ- 
mentalist role is appropriate because (i) 
local activists can legitimately partici- 
pate in local decision-making, while they 
cannot all plausibly spend all their time 
lobbying Congress; and (ii) because 
of statutory grants of decision authority 
(plus the fragmented decision process 
Fairfax mentions), a large number of sig- 
nificant decisions are effectively made by 
decentralized decision-makers whom lo- 
cal activists can effectively influence. 

Some of Fairfax's criticisms of EIS's 
are quite true. Her points about NEPA- 
as-rational-decision-making and caveats 
about EIS "data" are well taken. Cer- 
tainly Friesema and I agree with her in 
this regard (1). And, apart from the polit- 
ical utility of EIS's to the environmental 
movement, they are certainly needlessly 
long tomes. Thus a major goal of the cur- 
rent CEQ revisions of the NEPA regula- 
tions is the reduction of EIS bulk (8)-an 
outgrowth, by the way, of the report of 
the Federal Paperwork Commission (9). 
Such a reduction of the size of the typical 
EIS should serve to improve an already 
efficacious administrative reform. 

PAUL J. CULHANE 

Department of Political Science, 
University of Houston, 
Hotuston, Texas 77004 
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Fairfax's article contains several valid 
criticisms of NEPA. Unfortunately, the 
article's good points are far outweighed 
by its many assumptions and assertions 

that lack empirical validity and that lead 
the author to misguided conclu- 
sions. .... 

Fairfax argues that environmentalists' 
efforts have been "turned away" by 
NEPA from questioning and redefining 
agencies' powers and responsibilities 
and have become "focused . . . instead 
on analyzing documents." This ignores 
environmentalists' substantial legislative 
efforts of the past decade. Aside from 
working for basic environmental legisla- 
tion governing air pollution, water pollu- 
tion, noise pollution, toxic substances, 
endangered species, strip mining, the 
coastal zone, and marine sanctuaries, 
environmentalists have sought new man- 
dates for the Bureau of Land Manage- 
ment's governance of public lands (1), 
the Forest Service's management of the 
National Forests (2), and the Corps of 
Engineers' regulation of development in 
the nation's wetlands (3). Environmen- 
talists have also worked through the 
courts to force agencies to recognize that 
NEPA expanded their substantive man- 
dates (4). 

Fairfax argues that there are three bas- 
ic flaws in the argument that NEPA has 
made great contributions in the area of 
citizen participation: the public in- 
volvement movement antedates NEPA; 
NEPA itself has few citizen participation 
requirements; and the public involve- 
ment that NEPA has induced has stifled 
dialogue between citizens and agencies. 

Fairfax is correct that the public in- 
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ticipation requirements stem from the 
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is not true, because she ignores the sub- 
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In the context of her argument that 
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NEPA has few citizen participation re- 
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Fairfax contends that NEPA is mis- 
directed "because it rests on the as- 
sumption that agency decision-making is 
rational, or can be." Unfortunately, her 
argument is misdirected. NEPA's spon- 
sors were quite aware of the incremental 
nature of agency decision-making, of 
agency "bias," and of the multiple in- 
puts provided to agency decisions by 
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The "environmental rationality" of ad- 
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ministrative decision-making could be 
incrcased by congressional insistence 
that agencies' incremental decision-mak- 
ing routines always incorporate an iden- 
tification and evaluation of environmen- 
tal impacts. Agencies' reluctance to alter 
their policies could be combated through 
external review. One of the staff mem- 
bers involved in the drafting of NEPA 
has noted that the statute contained re- 
quirements for an environmental impact 
"statement" and for interagency review 
precisely because "the temptation for 
agency officials to understate the adverse 
environmental consequences of favorite 
proposals was recognized" (12). 

Environmentalists and others have 
called for preparation of environmental 
impact statements that are more concise 
and more useful to policy-makers. The 
Council on Environmental Quality ex- 
pects its new regulations for NEPA im- 
plementation to achieve this objective. 

RICHARD A. LIROFF 
Environmental Law Institute, 
Washington, D.C. 20036 
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A recap of my article may assist the 
reader. I argued that environmentalists 
have been distracted by the environmen- 
tal impact statement (EIS) or NEPA pro- 
cess and have wasted energy elaborating 
requirements for processing paper. I did 
so by attempting to summarize and rebut 
the enormous body of literature asserting 
the EIS's utility. I identified two main 
themes in the pro-EIS writings: gains in 
internal administrative reform, obliging 
agencies to consider alternatives to pro- 
posed actions and weigh amenity and en- 
vironmental values; and external reform, 
which established or enhanced public ac- 
cess to agency decision-making and in- 
creased judicial review of agency action 

through expanded standing and scope of 
review. I argued that both internal and 
external reforms were accomplished be- 
fore and apart from the passage of NEPA 
and that the EIS undercut these more 
promising starts on reform. 

Since my article appeared, I have re- 
ceived many letters, as have the editors 
of Science. No one complains that I mis- 
interpreted the NEPA literature, but 
many suggest I overlooked the impor- 
tance of other sections of NEPA. I agree 
that other sections are more important 
than the "action forcing" EIS provisions 
of section 102(2)(C). I have recently 
completed an article about the Depart- 
ment of the Interior's reliance on sec- 
tion (102)(1) in its redirections of the coal 
leasing program. My Science article was 
criticized by Liroff, Culhane, and others 
generally for lack of empiricism and spe- 
cifically on several points to which I 
would like to respond. 

Liroff was not alone in complaining 
that my analysis lacked empirical sup- 
port. In part this is true. Both advocates 
and critics of the EIS lack clear defini- 
tions of goals, standards of achievement, 
and indices for measuring progress. 
Therefore NEPA students have tended 
to rely on discussions of case studies and 
court decisions. This lack of empiricism 
does not invalidate these efforts but 
makes it difficult to raise questions about 
how much improvement has occurred in 
decision-making; how much of it can be 
attributed to the EIS process; what the 
cost is of improvement, and whether it is 
worth it. Nevertheless, these are impor- 
tant questions; in my article I referred re- 
peatedly to the fact that I was suggesting 
or arguing for an alternative view of 
NEPA. It is not possible to do more than 
outline the bare bones of a different ap- 
proach in five pages, and I do not apolo- 
gize for having done so. 

Fortunately, the specific points made 
by Liroff and Culhane are less problem- 
atic. Culhane argues that I neglected the 
important relationship between NEPA 
and the Administrative Procedures Act, 
and therefore failed to appreciate that 
NEPA is applicable to "all federal pro- 
grams," unlike the Scenic Hudson I 
precedent. I did note this, stating that 
NEPA is easier to grasp then the route I 
proposed because that task "must be un- 
dertaken agency by agency, whereas 
NEPA applies to all agencies." None- 
theless, the tremendous number of 
NEPA cases suggests that the EIS has 
not reduced litigation, as Culhane im- 
plies. Virtually every federal agency has 
been sued numerous times under NEPA 
in spite of its apparently broad appli- 
cability. Culhane's related point regard- 
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ing standing-that NEPA expanded the tools to do the analysis required by the 
-, "zone of interests to be protected' ' -is BIS concept are unavailable raises im- 

arguable. However, because environ- portant questions about the US. Liroff 
mental, esthetic, and amenity values seems to concur, at least in part. My 
were already included in the zone after main point is that simply amassing and 
the Scenic Hudson I and Mineral King circulating data, inaccurate or otherwise, 
(Sierra Club v. Morton, 405 U.S. 727) is not necessarily productive. In the spe- 
decisions, as I argued and Liroff con- cific area of influencing agency policy- 
cedes, I am not sure what NEPA added making, the utility of circulating data 
to the zone. Liroff relies on the SCRAP must be weighed against the decision- 
case to show that NEPA gave needed re- maker's ability to absorb it; the need to 
inforcement to the expanded standing al- make value judgments about competing 
ready achieved, This point is both debat- economic, social, and political goals; and 
able and marginal, the tendency to select and interpret data 

74 . . Culhane concurs with my arguments in terms of existing ideas and biases. 
regarding rational decision-making. Lir- Data do not reveal the "correct" deci- 
off does not, but it is not clear why he sion, and there is a limit to how much 

- finds them "misdirected, I argued that data we can use, especially in decisions 
NEPA elaborators erred by assuming typically and appropriately based on 
that environmental decision-making by many nontechnical considerations. 
federal agencies "is rational, or can be." Liroff and Culhane both take cx- 
Liroff suggests that I misrepresented the ception to my discussion of public in- 
elaborators' assumptions but then ap- volvement. I continue to believe, how- 
pears to support my analysis. The dif- ever, that if we are urged to applaud 
ference between us is that Liroff appears NEPA because it has improved citizen 
to believe the LIS can make decision- access to agency deliberations, it is more 
making less incremental and more ratio- than a "legalistic" point to ask whether A T nal, while I see the EIS's simply becom- the EIS process is necessary to accom- ing a part of the inherently incremental plish the goal or whether other approach- 

process. es are preferable or adequate; and 
Liroff and I seem to agree that NEPA whether FIS-based discussions are 

has little to do with the Freedom of In- meaningful and an improvement over 
formation (FOI) Act, but we disagree previous public involvement programs. 

His Scientific Biography about whether the FOI right to ag n- Both critics concede the obvious, that 
STILLMAN DRAKE cy documents is more important than the public involvement was well under way 

In this unielue portrait of Galileo, Drake requirement that agencies publish rele- before NEPA was passed (Lirolfl and 
emphasizes the perJuring importance f vant information in an BIS. This may be that other statutes and programs provide 
his achievements in physics and astron- best resolved by consideration of appro- a more comprehensive base for public in- 
omy, in contrast to other twentieth- priate tactics in specific situations, al- volvement (Culhane). If pointing out 
century biographers who have viewed though Liroff's point that proceeding un- these facts "seems to debunk NEPA 
Galileo as -irher an inept or profound der the FOL Act requires considerable public participation," as Culhane states, 
philosophet citizen effort is certainly well taken. I then I can only respond that it is about 

$25.00 would counter, however, that the right to time. Culhane further argues that "wider 
demand is critical both for obtaining in- public access is . . . important as the 
formation not published in an EIS which predecessor of a more balanced set of 
might otherwise be unavailable, and public constituencies of the natural re- 

SCIttiN$.,,,tt IN THE for expanding the information which sources agencies." I agree, and made the 
MiDDLE AGES agencies now make available "volun- same point in the article: "The citizen in- 

tarily," knowing that they may be forced volvement movement of the 1960's 
Edited by to release it. If the FIS's do become sig- broadened agencies' focuses" because 

DAX/ID C. LJNDBERG nificantly shorter because of the regula- "new groups representing new values" 

This is the first book to examine in depth tions proposed recently by the Council participated in agency deliberations. I 
'ill major aspects of the medieval scientific on nvironmental Quality, this dis- was neither questioning the importance 
enterprise. Sixteen leading scholars pro- tinction may become more important. of diverse constituencies nor missing the 
vide the fullest possible accounts of devel- Liroff' s comments on pure versus ap- "logic of public participation" but ask- 
opments in various disciplines in a style plied research do not reflect my major ing whether NEPA supplemented the 
that makes this the ideal introduction to points regarding dat'. Perhaps I invited movement of the 1960's or undercut it. 
the world of medieval science for studcnt trouble by using those terms. My con- Although Culhane describes my analysis 
or layman. With 42 photo nraphs and line cern was with adversarial research-sci- as "belittling" agency efforts, he states 
drawings. ence used to support a preferred out- that the exercise is often "frustrating" 

come in a short time in an advocacy situ- and "mundane." I believe that NEPA 
ation-as much as with basic research. replaced the developing opportunity for 

University of Chicago Press That point was a small pa of a larger open, informal dialogue with formal, rep- 
Chicago 6063? issue. Moreover, I do not blame NEPA etitious, and adversarial proceedings 

.2 for the inadequacies of the "youthful" that frequently resemble elections rather 

illo4n4tnm c4ony 7f 7144 1.] oin.c4in of Chinigo L144nc4 field of ecology; but the f ct that the than discussions. 
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Finally, both Liroff and Culhane make 
the point that the environmental move- 
ment did not shut down from 1970 to 
1978 and concentrate on BIS processing. 
Of course not. I never suggested that it 
did. I simply stated that preoccupation 
with the BIS wastes effort that could bet- 
ter be spent in more substantive pur- - ..  '24" 

suits. 
These letters indicate that the time is 

ripe for fundamental critique and assess- 
meat of the EIS process. Liroff and Cul- 
hane are among the most familiar and ar- 
ticulate of NEPA advocates. Yet, after 
sorting through my article, their criti- 
cisms, and what each or both of them - 

conceded, I find that much of the ground 4 

traditionally clitimed for the BIS is sur- 
rendered and pany of the most funda- 
mental aspects) of the process are ex- 
posed to serious question. This is more 
significant, I hope, than counting coups 
in the Letters section. My hope is en- 
couraged by the fact that no one has 
taken issue with the two major points in ' '?' "'' 

my article, which I identified as "ques- 
tionable assumptions" underlying all the 
claims about the virtues of the NEPA 
process. First, the assumption that envi- 
ronmentally unsound decisions are the 
result of a bureaucratic system that fails If vn'uu r 
because administrators lack information Yi"" .'  ""'  
and do not want to make sound deci- 

sions; and second, the assumption that .'WONSTANT .P.OW ER S.UPPLY 
the public and the courts are capable of tnere may be a short' in your 
identifying environmentally correct deci- 
sions or forcing the agencies to do so. If electrop oresls system 
these are indeed acceptable as assump- 
tions underlying the ETS process, then 
the whole enterprise is in doubt. It is The acclaim givento our 

digital display Constant clear, in my opinion, that the causes of Power Supply suggests that 
environmentally unsound decisions are this unit could become the 
more complex and profound than bu- standard for electrophoresis 
reaucratic incompetence. Moreover, I work. The Constant Power 
see nothing to suggest that either the Supply belongs to a group 
public or the courts are relatively more of electrophoresis apparatus 
competent-less biased, better in- that has earned the respect 
formed, or less implicated in the pro- of knowledgeable researchers 
fundity and complexity of our prob- everywhere. These instru- 
lems-to make environmentally sound ments include the Poly- 
decisions Prep? 200, a continuous elu- tion unit for rapid prepar- If this analysis is correct-and I ative separations and the 
believe it is-then we should reflect Polyanalyst, which permits 
more closely than in times past on the both separation and destain- 
utility of the BIS, transcending the issue ing under temperature- 
of how to improve the documents and fo- regulated conditions.4.4.4 
cusing on such questions as, What are 
the goals of this process? What problems So don't stand short write 4 ,  ,4444444444424i..4  for our free literature 74 do we seek to solve? Are they the real descri.bing the Buchler line 
problems? And can we solve them in an of electrophoresis products POLY PREP 200 POLYANALYST 
easier, cheaper, or better way? 

SALLY K. FAIRFAX 
Department of Conservation and Buchler instruments Inc. 
Resource Studies, College of Natural 
Resources, University of Califtrnia, 1327 Sixteenth St Fort Lee N J 07024 U S A (201) 224 333 
Berkeley 94720 
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