
ary regress of microorganisms swallowing 
ever smaller microorganisms. 
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Learning from the Acid Rain Program 

The News & Comment account by Leslie 
Roberts of the National Acid Precipitation 
Assessment Program (NAPAP) (15 Mar., p. 

1302) identifies the difbculties that this pro- 
gram has encountered in the course of its 
10-year odyssey. But these difficulties hardly 
add up to explaining the chief charge-that 
NAPAP contributed little to the national 
debate over acid rain policy. The fundamen- 
tal reasons for this outcome, I believe, were 
(i) a legislative charter that simply passed to 
the Executive Branch responsibility for di- 
rection of the program and coordination of 
agencies having different missions and dif- 
ferent objectives, and (ii) lack of initiative 
and leadership at the White House level. 
The result was that the science and policy of 
acid rain were placed in separate compart- 
ments and kept there for 10 years. 

The NAPAP experience provides a lesson 
for the global change program. Up to now, 
government discussions about global 
change policy have floated silently between 
the State Department and the President's 
st&, with little visible exposure or regular 
contact with the Global Change Research 
Progam. It is not too late to do something 
about this. It should be feasible to link 
policy and science within a single recog- 
nized component of the Executive Office of 
the President. This would help scientists 
become aware of and sensitive to critical 
policy questions and would help policy- 
makers understand the scientific and factual 
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siderable advantages over RFLP methods. 
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markers (Williams et al. Nucleic Acids Res., 
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Call for details. 

1-800-688 -2248 

il?E2QY 
O P E R O N  T E C H N O L O G I E S  i N C  

1000 Atlant~c Ave.,Suite 108 .Alameda CA 94501 
Tel. (415) 865-8644 . Fax (41 5) 865-5255-NIH BPA 263-00033233 

RAPD" is a trademark of E.I. du Pont de Nemours & Co., Inc. 

Circle No. 21 on Readers' Service Card 

bases for the issues they must face. By 
keeping science and policy in separate com- 
partments the Administration sharpens the 
suspicion that it is stalling to avoid effective 
actions (1). 

ROBERT G. FLEAGLE 
Department of Atmospheric Sciences, 

University of Washington, 
Seattle, W A  98195 
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With respect to the lessons learned from 
the acid rain program for research on global 
change, action is already under way to en- 
sure a proper balance of science, assessment, 
and policy. A statement from the Second 
World Climate Conference (1, p. vi) specif- 
ically calls for 

a special initiative [that] would create a network 
of regional interdisciplinary research centres, lo- 
cated primarily in developing counaies, and fo- 
cusing on all the natural science, social science, 
and engineering disciplines required to support 
My integrated studies of global change and its 
impacts and policy responses . . . and [to] study 
the interaction of regional and global policies. 

A proposal is already before the world 
scientific community, international organi- 
zations, and national governments to estab- 
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lish a global system of regional research net- 
works to "ensure communications between the 
scientists and private and public sector decision 
makers" (1). This is in addition to research, 
training, data management, and synthesis mod- 
e@. 

Envisioned is the assessment of issues related to 
global environmental change, in order to provide 
timely and responsible scientific information for 
regional and national needs within the region." 
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Department of Marine, Earth 
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Roberts' article "Learning from acid rain" 
missed a key lesson. NAPAP strived to focus 
research on developing the information 
needed for assessments. There was inevitable 
tension between curiosity-driven science 
and the required policy-driven research. The 
challenge was conducting relevant assess- 
ments with sufficient scientific credibility for 
such a politically charged issue. 

The NAPA program could have been in 
sync with the legislative process if the 1985 
interim assessment had been released as 
planned. Instead, the momentum developed 
during the fmt 5 years was lost when leader- 
ship and consensus-building were replaced 
with autocratic management. The resulting 
lack of participation in the assessment process 
e r e d  NAPAP's technical and political credi- 
bility. 

?;he remaining years of the program had 
to be spent regaining legitimacy by reinstat- 
ing the laborious but necessary consensus- 
building and review activities. The clear 
lesson is that for assessment programs, well- 
defined processes for consensus-building 
ad broad scientific review are essential for 
ensuring credibility. Unfortunately, learning 
that lesson made NAPAP's results too late to 
be of full value. The true payoff now is in 
applying the relevant lessons to global cli- 
mate change. 

CHRIS BERNABO 
Science and Policy Associates, Inc., 

1333 H Street, West Tower, Suite 400, 
Washington, D C  20005 

Leslie Roberts describes ''what went 
wrong with NAPAP," but there was also 
much that went right. Since its inception, 
NAPAP has provided a unique interagency 
mechanism for the long-term critical exam- 
ination of an important environmental issue, 
acid rain. where views have differed widelv. 
Through the free exchange and open discus- 
sion of ideas and the scientifically rigorous 
testing of hypotheses, NAPAP advanced envi- 
ronmental dence. That such discussions were 
often spirited and controversial is an indication 
of the scientific health of the program. 

NAPAP also pioneered a framework for 
the administration of scientific research, 
monitoring, and assessment. Through inter- 
agency coordination, research gaps and re- 
dundancies were minimized. Through regu- 
lar interagency peer reviews of program 
plans and projects in progress, high quality 
was assured. Much of the science initiated 
under NAPAP will contribute to the evalu- 
ation of other environmental concerns. 

During its first 10 years, NAPAP pro- 
duced numerous public reports and findings 
updates, hundreds of articles in refereed 
journals, and generally informed the debate 
on acid rain issues. The program provided a 
credible source of information for all sides, 
allowing the congressional debate to focus 
on policy issues. 

As NAPAP begins its second decade, it 
will address new gods set forth by the Clean 
Air Act Amendments of 1990, capitalizing 
on its successes, learning from its errors, and 
meeting the challenges of the future. 

PATRICIA M. IRVING 
Director, National Acid Precipitation 

Assessment Program, 
722 Jackson Place, NW, 
Washington, D C  20503 

For a short period of time, I was active in 
a key element of NAPAP, the National 
Surface Water Survey. We collected samples 
from several hundred lakes, performed some 
analysis, and processed the remaining por- 
tions for further analysis. My role was that 
of a field laboratory manager. 

I agree with the observation that 'WACP 
became obsessed by the need to have the 
best science." This obsession was practiced 
at the expense of common sense. In the 
selection and development of analytical pro- 
cedures, the approach was to consult a few 
"experts" in the field. However, once the 
procedures were proposed, they were not 
subject to peer review. During the training 
program, I identified several biases or sys- 
tematic errors in procedures. 

When we started fieldwork, it became 
apparent that these and other procedures 
required adjustment. When too many lakes 

on the sample list had to be rejected because of 
size, depth, or stratification criteria, the "statis- 
ticians in Corvalis" changed the criteria. The 
entire program was designed without a single 
lake being prescreened before sampling. 

After 10 years and hundreds of millions of 
dollars, it is appropriate to ask whether 
NAPAP was a wise investment. Although 
Roberts' article focused on the political as- 
pects of NAPAP, I believe the scientific 
aspects should also be reviewed: specifically, 
the basic assumptions and procedures used 
in the name of "good science." 

THOMAS E. BARNARD 
Colorado School of Mines, 
Golden, C O  80401-1887 

Where Zagreb Is 

We were interested to see a reference to our 
observation of the 17.2-kiloelectron volt neu- 
trino in the Research News article, 'Ts there a 
massive neutrino?" (22 Mar., p. 1426). The 
article attributes the work to the "Ruder Bobk- 
065 Institute in Zagreb, Czechoslovakia." 

The work is actually a Rudjer BobkoviC 
Institute-University of Ottawa collaboration. 
Zagreb is in Croatia, Yugoslavia, a country that 
has a common border with Italy, Austria, Hun- 
gary, Romania, Bulgaria, Greece, and Albania, 
but not with Czechoslovakia. Ottawa is the 
capital of Canada, a country to the north of 
most of the United States. 

A. LJUBICIC 
Rudjer Bo2kovu Institute, 

Bijenzka ceska 54, 
Post OBce Box 1016, 

4 1001 Zagreb, 
Croatia, Yugoslavia 

B. A. LOGAN 
Department of Physicr, 
University of Ottawa, 

Ottawa, Ontario K I N  6N5, Canada 

Sununu Diplomacy? 

A Briefing of 5 April (p. 35) plaintively asks, 
'Was John Sununu joking?" & reference to 
Leon Lederman's well-publicized survey of sci- 
ence funding. Apparently Sununu said, "I don't 
know who Leon Lederrnan is." Perhaps he was 
just being diplomatic, and so refiained from 
observing that a survey that implicitly asks 
people, 'Do you need more money" is likely to 
produce the response, 'Yes, lots more." 
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