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LETTERS 

Sulfur Dioxide Emissions 

M. Oppenheimer et al.  (Letters, 8 
Mar. p. 1154) take issue with Philip H. 
Abelson's conclusions (Editorial, 14 
Dec., p. 1263) that action to reduce pol- 
lution in the United States would be 
premature, and they characterize Abel- 
son's position as "both unconvincing 
and puzzling." The writers contend that 
"surface water acidification cannot be 
avoided if sulfur dioxide emissions are 
not reduced by one-half or more." How- 
ever, Abelson's position seems entirely 
reasonable in light of the weight of the 
evidence now available and the conflict- 
ing interpretations expressed by partici- 
pants in the emissions reduction issue. 

The 1983 report of a National Acade- 
my of Sciences (NAS) committee (I), 
noted that decreasing sulfur dioxide 
emissions may not significantly affect the 
acidity of precipitation. In Environmen- 
tal Protection Agency (EPA) Region 1 
(New England), SO2 emissions fell by 38 
percent from 1965 to 1978, with no signif- 
icant long-term trend in the acidity of 
precipitation at Hubbard Brook, New 
Hampshire. Similarly, in EPA Region 2 
(New York and New Jersey), SO2 emis- 
sions fell by 40 percent over the same 
period, again with no significant long- 
term trend in acidity (2). 

Others (3)  have analyzed the precipita- 
tion chemistry data for three sites from 
the mid-1950's and the mid-1970's. In 
Virginia, acidity increased by 74 percent, 
while SO4'- fell by 3 percent. In Penn- 
sylvania, acidity increased by 216 per- 
cent, while ~ 0 ~ ~ -  fell by 23 percent. In 
Illinois, acidity increased by 27,000 per- 
cent, while S042- increased by 22 per- 
cent. 

The relation between SO2 emissions 
and sulfate deposition is also equivocal. 
In EPA Region 1, while SO2 emissions 
fell by 38 percent, sulfate concentrations 
at Hubbard Brook, New Hampshire, fell 
by 33 percent (1). In New York, a drop 
of 40 percent in sulfate concentrations 
( I )  was accompanied by an annual aver- 
age drop of 2 percent in sulfate (4), which 
amounts to a reduction of about 25 per- 
cent over the 13-year span. 

In a letter about the apparent inconsis- 
tency in opinions about the linearity of 
the SO2-sulfate relation, the executive 
director of the National Acid Precipita- 
tion Assessment Program has reported 
(5) the explanation agreed upon by the 
NAS committee and the National Labo- 
ratory Consortium (NLC). Emission-de- 
position relationships were said to be 
"nearly [linear] (i.e., proportionately 
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1: 1) when averaged over at least a year 
and averaged spatially over a large half- 
continent sized area." He also comment- 
ed that "this is a valid hypothesis based 
on current information which will be 
tested as new research yields better in- 
formation. However, both parties [NAS 
and NLC] agreed that for smaller spatial 
scales and shorter time scales, the rela- 
tionship may not be directly proportion- 
al. . . . In other words, linearity may 
apply to average deposition and yet not 
hold true for each receptor site of con- 
cern." 

The sites of concern are largely forest- 
ed mountain areas, specifically the trees, 
lakes, and streams in forested water- 
sheds. The evidence increasingly points 
to the decaying organic layer of forest 
litter as the primary source of acidity (6). 

Concern about the acidification phe- 
nomenon is appropriate, but if benefits 
for sensitive ecosystems are to be 
achieved, the mechanisms that operate 
must be clarified and quantified. The 
hard data now available do not support 
the hypothesis that major reductions of 
emissions will benefit the ecosystems of 
major concern. As successive research 
findings emerge, Abelson's position be- 
comes ever more convincing and appro- 
priate. 

ALAN W. KATZENSTEIN 
Katzenstein Associates, 
51 Rockwood Drive, 
Larchmont, New York 10538 
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High-Technology Agriculture 

I liked Jean Mayer's editorial "Pre- 
venting famine" (15 Feb., p. 708). He 
makes everything sound so simple. 
American and Canadian experts, like the 
White Knight in Alice in Wonderland, 
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