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Learning From an Acid Rain Program 
As federal scientists embark on a massive program of climate change research, they should 
take a hard look at what went wrong with NAPAP 

IN 1980, WHEN ACID RAIN WAS PI'lTING NEW 
Englanders against Midwesterners and the 
U.S. government against the Canadian, 
Congress created a new program, the Na- 
tional Acid Precipitation Assessment Pro- 
gram. NAPAP was intended to marshal the 
best available science to figure out the causes 
and effects of acid rain and how to control it. 
NAPAP spent a decade and more than a half 
billion dollars on the challenge. Some 2000 
scientists studied everythmg from lake sedi- 
ments to atmospheric processes to damage to 
chain link fences. But last year, when Con- 
gress and the Bush Administration were hag- 
gling over the president's acid rain bill- 
especially over who should control sulfur 
dioxide emissions-NAPAP was nowhere to 
be found. 

The elaborate, multimillion-dollar com- 
puter models it had built to aid in answering 
just the sorts of policy questions Congress 
had to deal with were only partially com- 
plete. And NAPAP's long-awaited "inte- 
grated assessment," intended to synthesize a 
decade's worth of science as the basis for 
evaluating different policy options, was not 
finished. Now, more than 6 months 
after the acid rain bill passed as part 
of the Clean Air Act Amendments of 
1990, that report is still not out in 
final form. While NAPAP created an 
impressive body of scientific research 
over the decade, in terms of policy, 
says one congressional aide, it was 
"totally irrelevant." Others say, 
however, that while NAPAP may 
have fillen short of its policy goals, 
its scientific research helped define 
the parameters of the debate early in 
the decade. 

NAPAP scientists built the biggest models, 
conducted the most extensive surveys, 
swooping down on thousands of lakes in 
helicopters with near-military precision. 
NAPAP research elucidated some of the intri- 
cacies of the atmospheric mixing and trans- 
port of various pollutants and helped deter- 
mine the extent of the damage from acid rain. 
But in the end, the program never got around 
to the nuts and bolts questions about the 
costs and benefits of control strategies-r 
the politically charged issue ofwhich states or 
industries should be hit with those costs-at 
least not in time. And that fundamental M- 
ing, warn NAPAP critics and supporters alike, 
may be repeating itselfin the fledgling climate 
change program. 

"NAPAP became obsessed by the need to 
have the best science, but the best science 
and the best models aren't always the best 
way to get answers to the things that matter 
most for policy," says Edward Rubin, a 
NAPAP participant in the engineering and 
public policy department at Carnegie- 
Mellon University. Milton Russell, who 
chairs NAPAP's oversight committee, agrees 

marrying science and public policy." 
When NAPAP was created in 1980, largely 

at the urging of Senator Patrick Moynihan 
(D-NY), acid rain's effects were in consider- 
able dispute. In terms of controls, it was not 
at all clear whether small reductions in emis- 
sions--say, a cutback of just 10% or 20%- 
would protect the sensitive ecosystems, or 
whether huge reductions were needed. The 
idea behind NAPAP was to focus the exper- 
tise of all the relevant federal agencies (12 
were involved) and four of the national labo- 
ratories on these and other policy-related 
questions. 

But NAPAP ran into trouble almost from 
the beginning. Although the program had its 
origins in the Carter era-actually, in a report 
drafted for Gus Speth at the Council of 
Environmental Quality in 1977-it didn't 
get up and running u n k  the early days of the 
Reagan Administration, which immediately 
made it suspect to environmental groups and 
many scientists as well. With Reagan in the 
White House and Ann Gorsuch at the helm at 
EPA, NAPAP was soon widely perceived as a 
stalling tactic to delay any action on acid rain, 

recalls Ralph Perhac of the Electric 
Power Research Institute and a 
member of NAPAP's oversight com- 
mittee. 

No one accuses the first executive 
director, Chris Bernabo of the Na- 
tional Oceanic and Atmospheric Ad- 
ministration, of having any political 
ax to grind. "But at that point," 
recalls Michael Oppenheimer, an at- 
mospheric scientist at the Environ- 
mental Defense Fund, "it was clear 
that Bernabo was keeping his head 
low to see that it did not get shot - 

What went wrong? The answer is Winter damage. Acidic cloud water makes red spruce trees off." 
complicated but can be traced to a more susceptible to damage by cold temperatures (left). Bernabo's problems were compli- 
number of factors, say many NAPAP cated by NAPAP's somewhat un- 
participants and observers. For one, the pro- 
gram never recovered after publishing a 
1987 interim report that was widely per- 
ceived as a biased attempt to downplay the 
problem-a sobering reminder of just how 
fragile credibility can be when dealing with 
such a highly emotional issue as acid rain. - .  
More than that, however, NAPAP strove for 
scientific perfection and lost policy relevance 
in the bargain. 

with Rubin's analysis but feels that critics 
should not be too hard on NAPAP. "In 
retrospect, we can see all the problems," says 
Russell, who is an economist at the Univer- 
sity of Tennessee and Oak Ridge National 
Laboratory and former assistant administra- 
tor for policv at the Environmental Protec- - .  
tion Agency during the second Ruckelshaus 
era. "But in 1980, there were no models for 
doing this: NAPAP was the first big effort at 

wieldy structure. It was run by a Joint Chairs 
Council, which included representatives of 
the six sponsoring agencies,* all of which 
had different scientific and political agendas. 
Not surprisingly, the program was plagued 
by incessant squabbling among the agen- 

EPA, the National Oceanic and Atmospheric Adminis- 
tration, the Department ofAgriculture, the Department 
of Energy, the Department of the Interior, and the 
Council on Environmental Quality. 
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cies, especially between the Department of 
Energy and EPA, which often derailed 
progress for months. Almost from day one, 
NAPAP fell behind schedule. 

Most of NAPAP's eventual shortcomings, 
however, can be traced to  how it defined its 
universe-which was by and large in terms 
of scientific curiosity and not policy rel- 
evance. From the outset, say Russell and 
others, NAPAP saw itself as a scientific re- 
search program, not an assessment pro- 
gram-and there is a big difference. Ex- 
plains Russell: "Instead of asking, What do 
we really need to know to make the wisdom- 
type calls Congress will be called on to 
answer over the next 10 years?, NAPAP 
managers asked, What are the intriguing and 
seminal scientific questions we can answer in 
10 years?" What's more, they seemed to 
operate on the naive assumption that Con- 
gress would wait for their answers. 

That scientific mind set encountered little 
opposition from the Reagan Administra- 
tion, notes David Hawkins, who has been 
involved in the acid rain debate almost from 
the start, first as the assistant administrator 
for air programs at EPA and then as a 
lobbyist for the Natural Resources Defense 
Council. "Because the Administration was 
not interested in a rapid answer, the longer 
it took, the more convenient it was politi- 
cally for them. They could say, just wait, our 
science program will have the answer in 6 
years." The bottom line, Hawkins says, is 
that "NAPAP managers were never told by 
the people paying the bills that it was impor- 
tant to produce policy-relevant information 
in a reasonable amount of time." 

Indeed, when William Ruckelshaus took 
over at EPA after Gorsuch resigned in 1983, 
one of the first questions he asked of NAPAP 
scientists was: How many lakes are in jeop- 
ardy? "Our answer was we don't know," 
recalls Bernabo. NAPAP scientists could de- 
scribe lake chemistry in excruciating detail, 
but no one had bothered to look at the big 
picture. Largely under the guidance of 
Ruckelshaus, who chaired the Joint Chairs 
Council, NAPAP began to redirect some of 
its efforts toward more policy relevant ques- 
tions. And by 1985, when Bernabo left 
NAPAP to set up his own company, the first 
interim assessment, which took an initial stab 
at evaluating the costs and benefits of differ- 
ent sulfur emission reduction scenarios, was 
essentially done. 

At that point the Joint Chairs Council 
decided that, if NAPAP was ever to meet its 
goals on time, it needed a stronger leader. 
They brought in Lawrence Kulp, then vice 
president for research and development at the 
Weyerhauser Corporation, and redefined the 
director's position to give him more author- 
ity. By all accounts, Kulp turned out to be a 
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more powerful force than anyone bargained 
for. Bernabo and others call him a "czar." 

Kulp brought in a disdain for anything less 
than "hard science." His view, from the out- 
set, was that NAPAP should stick to the hcts 
and leave the interpretation to someone else. 
Likewise, he considered economic analysis of 
the costs and benefits of controlling acid rain 
to be squishy and premature and abolished 
that part of the program. Russell concedes 
that economic analysis is messy and compli- 
cated, compared to analyzing lake sediments, 
for instance. But, he adds, "it would have 
been very usehl for Congress to know, in a 
rough and ready form, the benefit of one level 
of emissions reductions versus the costs." 

Says Carnegie-Mellon's Rubin, who was 
involved in the early assessment efforts: "Kulp 
essentially dismantled assessment and policy 
analysis at NAPAP. It was really at that point 
that NAPAP lost the game." 

Soon after he arrived, Kulp discarded the 
interim assessment prepared under Bern- 
abo-with the express approval of the coun- 
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role. Says Mahoney: "The feeling was that the 
problems were so bad that NAS would not do 
it" for fear of being tarnished. 

Instead, Mahoney set up his own oversight 
committee, chaired by Milton Russell. 
Mahoney also set up an elaborate-some say 
excessive-process for both public and scien- 
tific review. Along the way, he regained the 
respect of the scientific community, if not all 
of Congress or the environmental groups. 
"He did a superhuman job," says Tom 
Brydges of Environment Canada, one of 
NAPAP's toughest critics in the early days. 
Even so, that has not spared Mahoney from 
charges that NAPAP has again downplayed 
the extent of the problem (see box on page 
1303). 

But in his struggle to restore NAPAP's 
standing, Mahoney perpetuated the pattern 
that had plagued the program f r ~ m  the out- 
set: He went for the most definitive science, 
with every assumption spelled out, every un- 
certainty quantified. And when it became 
apparent that Congress was finally going to 
move on acid rain last year, NAPAP had 
grown so unwieldy and was so set on its 
course that Mahoney was unable to turn it 
around in time to provide the quick answers 
Congress needed. 

Indeed, when the president's acid rain bill 
was introduced in Congress last year, 
NAPAP's model for assessing the costs of 
different emission control scenarios, the Ad- 
vanced Utilities Simulation Model, could not 
be used to analyze it. And when EPAofficials, 
who were heavily involved in crafting the 
Administration bill, wanted information on 
the health effects of acid aerosols, they 
couldn't get it from NAPAP, whose relatively 
small research effort had not started until 
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attached to the manager of research," says 
Oppenheimer of the Environmental Defense 
Fund. "That was the fatal flaw. It gave a black 
eye to both ends." 

When the interim report was finally re- 
leased in 1987, it raised howls not just from 
environmentalists but also from many scien- 
tists, as well as the Canadian government, 
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It was not balanced," says James Mahoney, a 
meteorologist who was brought in to replace 
Kulp and salvage NAPAP. "We faced a mas- 
sive credibility challenge," he says with un- 
derstatement. Mahoney set out to restore 
NAPAP's image, going first to National 
Academy of Sciences president Frank Press to 
see if the academy would take on an oversight 
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fairly late in the game. 
What Mahoney concentrated on instead 

was compiling the most authoritative scien- 
tific document yet on acid rain: the 27 "State 
of Science and Technology" reports, num- 
bering more than 6000 pages, which were 
released in draft form in February 1990. But 
by that time, Congress was grappling with 
political issues-like who was going to pay- 
and not  scientific ones, says Michael 
Rodemeyer, a key aide on the House Science 
Committee. "There had not been any real 
scientific debate for a good 5 or 6 years, in 
terms of where the stuffwas coming from and 
how to get rid of it." 

Mahoney did steer NAPAP back to its 
original mandate of policy analysis, but by 
that time, says Rubin, "it was too little, too 
late." NAPAP's final integrated assessment, 
evaluating likely emission reduction scenarios, 
was released in draft form last September, 
almost at the moment Congress was passing 
a bill mandating a 10-million ton reduction in 
sulfur emissions. 

Because policy concerns had rarely been 
used to shape the research agenda over the 
years, NAPAP staff had to cobble together 
the final assessment from the pieces they had 
on hand. The patch~vork shows, says Rubin, 
who says it is "embarrassingly short" on eco- 
nomics. It also gives fairly cursory treatment 
to what turned out to be two major policy 
issues: visibility loss and the effects of acid 
aerosols on human health. 

Mahoney doesn't argue with the criticism 
but simply explains: "I wanted to create a 
highly credible set of scientific documents. 
We kept on track and made a sound contribu- 
tion that will stand well. And we did it at the 
expense of greater policy relevance. I had the 
sense that if we tried to do both, we would 
have failed at both." 

With the benefit of hindsight, Mahoney 
says he would have done things differently, 
like diverting some of the resources away 
from NAPG's enormously complicated at-- 
mospheric transport model toward simpler 
models that could have provided answers 
sooner (see box on page 1304). But the 
scientific mind set at NAPAP militated against 
it, he says. 

Mahoney, Rubin, and others warn that the 
scenario is already repeating itself in the new 
federal climate change program, coordinated 
by the interagency Committee on Earth and 
Environmental Sciences. "Global change is 
driven too much by raw science," says Ma- 
honey, referring to the current push to im- 
prove the general circulation models. "The 
real aim [of that worlz] is to understand 
atmospheric physics. Any questions about 
effects or policy exist in a separate sphere. 
That is the kind of thing that happened to 
NAPAP." LESLIE ROBERTS 

NIH Takes Heat for 
Several top officials at the National Insti- 
tutes of Health took a beating at the hands 
of Representative John Dingell (D-MI) last 
week over NIH's performance in investigat- 
ing allegations of financial wrongdoing. At a 
6 March hearing, Dingell lambasted acting 
director ~ i l l i a m  ~ a u b ,  cancer etiology di- 
rector Richard Adamson, and audit director 
Howard Hyatt for failing to investigate 
thoroughly an intramural scientist suspected 
of what Dingell called "an extraordinary 
series of potential felonies." 

The case that drew Dingell's ire involves 
Prem Sarin, who until last December served 
as Robert C. Gallo's chief lab deputy at the 
National Cancer Institute (NCI) (Science, 
11 January, p. 151). NIH had twice investi- 
gated Sarin's relationship with the Wiscon- 
sin-based Responsif Corporation and found 
little to warrant concern. But two General 
Accounting Office (GAO) investigators, 
brought in by Dingell, presented evidence 
last week that Sarin may have lied to Con- 
gress last April when he testified that he 
represented ~ e ~ o n s i f  without pay at a 1985 
hearing before the Food and Drug Admin- 
istration. In fact, said the GAO investiga- 
tors, Reponsif had paid Sarin to represent 
the company at the hearing. Furthermore, 
they testified, Sarin may have improperly 
received $31,000 from two other pharma- 
ceutical companies-the Pfizer Corporation 
and Degussa/ASTA Pharma-for testing 
drugs at Gallo's lab, and they said he appar- 
ently attempted to disguise his consulting 
income by using a dummy account and 
asking ASTA Pharma to describe a consult- 
ing fee as a research award. The GAO in- 
vestigators also said Sarin may have forged 
signatures on financial disclosure forms. 

Sarin declined to testify last week. NIH 
has suspended him without pay pending 

Lax Investigation 
investigations by the inspector general of 
the Department of Health and Human Ser- 
vices and the U.S. Attorney's office in Bal- 
timore. 

But Dingell wasn't satisfied. His subcom- 
mittee uncovered these alleged misdeeds 
"with relatively little effort," he declared. By 
contrast, a 1987 NIH inquiry never ques- 
tioned Reponsif officials or verified the sig- 
natures on Sarin's financial disclosure forms. 
NCI officials interviewed Sarin after his 
testimony last April but decided the matter 
merited no further action. Only after 
Dingell's subcommittee requested records 
from NCI last December pertaining to col- 
laborations with ASTA Pharma and Pfizer 
did officials there find evidence of Sarin's 
financial dealings with the three companies. 

Apparently taken aback by the GAO evi- 
dence, Raub, Adamson, and Hyatt were 
abject in declaring that NIH had handled 
the case badly, particularly in taking Sarim's 
explanations at face value. "In hindsight, sir, 
the level of trust was too high," Raub testi- 
fied. Raub also suggested that the greater 
autonomy given to scientists over the past 
avo decades in research matters had carried 
over into the administrative realm. "We 
need to develop a greater talent for directed 
suspicion," he said. 

Raub described Sarin's alleged misdeeds 
as "isolated events." Dingell and his staff are 
skeptical, however. Last April, a similar in- 
vestigation into the financial affairs of Syed 
Zalzi Salahuddin, a former Gallo researcher, 
ended in a guilty plea to two felonies- 
conflict of interest and accepting an illegal 
gratuity. "We hope they get their act to- 
gether over there," says a Dingell staffer. 
"We've tried to impress on NCI that we 
don't want to keep doing this." 

DAVID P. HAMILTON 

If at First, We Don't Succeed ... 
4. In triangle ABC, angle C  i s  a 

right angle with a = 6 and 

3, If x2 + k x  + 1 0  = ( X  + 2 ) ( x  + 5 ) ,  
" = ' What  i s  b? 

1. i f  : - = $ , then y = then k  = B 

( A l  3 1 2  I D )  2 1 3  ( A )  W T  
( A 1  2  ( D ) 7  

( 0 )  1 / 1 2  ( E )  none of  these 
( B l  5 ( E l 3  

( c l  1  ( c )  10 ( c l  0 5  /i a 

I D )  WT 

( E )  9 A b 
C  

You can save some postage: Yes, we goofed last week (p. 11 73), but not because we 
can't do elementary math. The problems were "wrong"; not the answers. Late i n  
production, our original problem 1 was replaced with a different one and the 
positions of  problems 3 and 4 were switched. Unfortunately, the answers were not 
changed accordingly. The correct answers are, of course: (1) D; (3) D; and (4) A. 
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