
Ronald Reagan Presidential Library
Digital Library Collections

This is a PDF of a folder from our textual collections.

Collection: Harlow, Bryce: Files 
Folder Title: Acid Rain (Clean Air) 

Box: OA 17036

To see more digitized collections visit: 
https://www.reaganlibrary.gov/archives/digitized-textual-material 

To see all Ronald Reagan Presidential Library Inventories, visit: 
https://www.reaganlibrary.gov/archives/white-house-inventories 

Contact a reference archivist at: reagan.library@nara.gov  

Citation Guidelines: https://reaganlibrary.gov/archives/research-
support/citation-guide 

National Archives Catalogue: https://catalog.archives.gov/ 

Last Updated: 12/30/2024 

https://www.reaganlibrary.gov/archives/digitized-textual-material
https://www.reaganlibrary.gov/archives/white-house-inventories
https://reaganlibrary.gov/archives/research-support/citation-guide
https://reaganlibrary.gov/archives/research-support/citation-guide
https://catalog.archives.gov/


0000000& 202 4575845 
J l_,L 11 ' :::::::: l b : ..lt:, p :-· 

For seven years we have supported leg i slation to control 

acid rain. Three times in this decade the Committee on 

Env i ronment and Public Works has reported such legislation, the 

latest being S. 1894, reported in November, 1987. But thus far 

the legislation has not been considered by the Senate. 

Each of the bills reported by t he Committee has been based 

on the principle already included in all of our major 

environmental laws: That he who causes the pollution should pay 

for its cleanup. We support that principle. But it has become 

clear to us that no acid rain control b i ll based entirely on that 

principle can be enacted. The costs are so great and the sources 

of emissions so concentrated that some form of cos t -shari ng i s . a 

prac ti ca l necessity. 

As reported, s. 18 94 requires a reduct i on in emiss i ons of 

sulfur dioxide of 12 million tons over 10 years. Although we 

firmly believe this to be the appropriate level of reduction over 

the right time period, we acknowledge the deeply-felt concerns of 

Senators from the states that will have to significantly reduce 

their: emissions. 
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Accordingly, we are prepared to support cost-sharing and a 

lesser amount of reduction over a longer period of time as 

compromises necessary for this legislation to be considered and 

approved. 

The legislation pending before the Senate, s. 1894, has been 

before the members for over 6 months. That is sufficient time 

for interested parties to review its provisions and suggest 

amendments that may be needed. We are determined that clean air 

legislation be considered by the full Senate this year. If it is 

not placed on the Senate schedule, we will offer it as an 

amendment to other legislation. 

This country -- and the world is in an air pollution 

crisis. There are daily headlines about the greenhouse effect 

and its possible impact on regional droughts that are devastating 

agricult~ral ataas. Last week, ozone levels reached new peaks, 

placing the health of the American people, particularly that of 

children, at risk. 

The problems are difficult, the resolution complex. But we 

must act. It has been 11 years since the Clean Air Act was last 

amended. Then, words like "acid rain", "greenhouse effect", 

"global warming", and "ozone depletion" were not in common use. 

Today they are daily reminders of the crisis we face. 
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The policy shift we announce today i s based on the 

compe ll ing need to act now. 

We therefore intend to modify s. 1894 to provide: 

1. A national cost-sharing effort that will feature 

(a) A 50% Federal share for capital costs associated with 

required reductions in sulfur dioxide and oxides of nitrogen. 

The Federal share would be funded by a fee on electricity 

generation. The fee would be based on a State's annual average 

sulfur dioxide emissions rate. Those states with higher 

emissions rates would pay more than those who have already taken 

steps to control their emissions. Scrubbed capacity, nuclear and 

hydroelectric generation would be exempt from the fee. 

(b) In applying the fee and the requirements of the 

reduction program, there will be a 10% cap on increases of 

residential electricity rates because of acid rain controls. So 

rate increases attributable to this program would be no more than 

10% over the 12 year life of the program. 

2. Funding for the Clean Coal technology program would be 

increased, with emphasis placed on developing retrofit 

technologies so existing plants may take advantage cf new control 

technologies. 

-. . 
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3. An agressi ve job protection program to mitigate any adverse 

effects caused by the legislation. This program, to be funded 

out of the Federal share, will include enhanced unemployment 

benefits, job retraining, relocation, reeducation, and transfer 

rights for those adversely affected. 

4. This program would be used to share the costs required to 

achieve a 10 million ton reduction in sulfur dioxide by 2000. 

The reductions would be phas~d. By 1994, there would be a 

reduction of 4.5 million tons; the remaining reduction of 5.5 

million tons would be achieved by 2000. After 2000, states would 

cap their emissions from existing sources. 

We also agree to support the amendments proposed by the 

chairman of the Environment and Pub li c Works Committee, Senator 

Burdick, to the extent those amendments r main necessary after 

these changes have been made. Similarly, states that have 

enacted 50% reduction requirements on their own and are in Eact 

:ed ucing their sulfur dioxide emissions would not be subject to 

additional reduction requirements. 
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The evidence has nevec been more convincing; the need never 

greater. We are committed to move this legislation prior to the 

August recess. We hope that the significant modifications we 

announce today are sufficient to persuade those of our colleagues 

who until now have opposed this legislation to join us in taking 

this important step ta protect the public health and the 

environment. 
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The Challenge of Acid Rain 
Acid rain's effects in soil and water leave no doubt about 

the need to control its causes. Now advances in technology have 
yielded environmentally and economically attractive solutions 

The atmosphere functions as a 
pool and chemical-reaction ves­
sel for a host of substances. 

Many of the most important ones­
oxygen, carbon dioxide and nitrogen 
and sulfur compounds, for example­
are released by the activity of organ­
isms. Often with the help of the water 
cycle, they pass through the atmos­
phere and are eventually taken up 
again into soil, surface water or organ­
ic matter. Through technology, human 
beings have added enormously to the 
atmospheric burden of some of these 
substances, with far-reaching conse­
quences for life and the environment. 
The evidence is clearest in the case of 
acid rain: precipitation and particles 
that have been made acidic by air 
pollution. 

The alarm over the increasing acidi­
ty of precipitation in Europe and east­
ern North America was first sounded 
in the l 960's. Since then the most 
attention has been focused on acid 
rain's effects, established and suspect-

VOLKER A. MOHNEN is professor of 
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versity of New York at Albany. He is a 
graduate of the University of Munich, 
which awarded him a Ph.D. in 1966, and 
a past director of SUNY Albany's Atmos­
pheric Sciences Research Center. He has 
served on several commissions study­
ing atmospheric chemistry and has tes­
tified before Congress on the subject of 
acid rain. In his role as project director 
of the U.S. Environmental Protection 
Agency's Mountain Cloud Chemistry 
Program, Mohnen is currently studying 
atmospheric processes that may affect 
the health of forests. 

by Volker A Mohnen 

ed, on lakes and streams, with their 
populations of aquatic life, and on 
forests, although the list of concerns 
is far broader: it includes contami­
nation of groundwater, corrosion of 
manmade structures and, most re­
cently, deterioration of coastal waters. 
Twenty years later, how much dam­
age to the ecosystem, lakes and for­
ests in particular, has been confirmed 
and measured? What has been learned 
about the processes that produce acid 
rain and underlie its effects? What 
does the knowledge imply for efforts 
to control the emissions-mainly sul­
fur dioxide from coal- and oil-burn­
ing power plants and oxides of nitro­
gen from motor vehicles and power 
plants-that cause acid rain? 

The study of these questions has 
grown into a major scientific enter­
prise. Under the aegis of the Nation­
al Acid Precipitation Assessment Pro­
gram (NAPAP), enacted in 1980, many 
different agencies of the Federal Gov­
ernment sponsor research on the at­
mospheric processes that produce 
acid rain, its effects on the ecosystem 
and options for controlling it. 1n addi­
tion the Electric Power Research Insti­
tute, which is funded by the utility 
industry, supports studies of acid-rain 
effects and research on technologies 
for reducing power-plant emissions. 
The NAPAP will not issue a major re­
port until 1990. Yet much evidence is 
already in hand-enough to make it 
clear that acid rain, or more correctly 
the pollutants that cause it, represents 
a large-scale interference in the bio­
geochemical cycles through which liv­
ing things interact with their envi­
ronment. Good global housekeeping 
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demands an effort to protect the 
integrity of these cycles, and econom­
ical means of doing so are at hand. 

d rain is a direct consequence 
of the atmosphere's self-cleans-

ing nature. The tiny droplets of 
water that make up clouds contin­
uously capture suspended particles 
and soluble trace gases. When precip­
itation coalesces from cloud water, 
it washes the impurities out of the 
atmosphere. Not all trace gases can 
be removed by precipitation, but sul­
fur dioxide (SO2) and oxides of nitro­
gen emitted into the atmosphere are 
chemically converted into forms that 
are readily incorporated into cloud 
droplets: sulfuric and nitric acids. 

The processes that convert the gas­
es into acid and wash them from the 
atmosphere began operating long be­
fore human beings started to burn 
large quantities of fossil fuels; sul­
fur and nitrogen compounds are also 
released by natural processes such 
as volcanism and the activity of soil 
bacteria. But human economic activi­
ty has made the reactions vastly more 
important. They are triggered by sun­
light and depend on the atmosphere's 
abundant supply of oxygen and water. 

The reaction cycle is played out in 
the troposphere, the lowest 10 or 12 
kilometers of the atmosphere. It be­
gins as a photon of sunlight strikes 
a molecule of ozone (03), which may 
have mixed downward from the ozone 
layer in the stratosphere or may have 
been formed in the troposphere by the 
action of nitrogen- and carbon-con­
taining pollutants. The result is a mol­
ecule of oxygen (0,) and a lone, high-
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ly reactive oxygen atom, which then 
combines with a water molecule (H2O) 
to form two hydroxyl radicals (HO). 
This scarce but active species trans­
forms nitrogen dioxide (NO2) into ni­
tric acid (HNO) and initiates the reac­
tions that transform sulfur dioxide 
into sulfuric acid (H2SO4). 

The concentration of the hydroxyl 
radical in the atmosphere is less than 
one part per trillion, but it is practical­
ly inexhaustible: several of the oxida­
tion processes it triggers end up by 
regenerating it. For example, one by­
product of the initial oxidation of sul­
fur dioxide is the hydroperoxyl radi­
cal (HO2), which reacts with nitric ox­
ide (NO) to produce nitrogen dioxide 
and a new hydroxyl radical. In effect 
each hydroxyl radical can oxidize thou­
sands of sulfur-containing molecules. 
As a result only the amount of pollu­
tant in the air determines how much 
acid is ultimately produced. 

The sulfuric and nitric acids formed 
from gaseous pollutants can easily 
make their way into clouds. (Some 
sulfuric acid is also formed directly in 
cloud droplets, from dissolved sulfur 
dioxide and hydrogen peroxide.) Nitric 
acid gas readily dissolves in existing 
cloud droplets. Sulfuric acid formed 
through gas-phase reactions condens­
es to form microscopic droplets, from 
roughly .1 to two micrometers (mil­
lionths of a meter) in diameter, which 
are one component of the summer­
time haze in the eastern U.S. Some of 
these sulfate particles settle to the 
ground in a process known as dry 
deposition. (Dry deposition also refers 
to the capture of sulfur dioxide gas by 
vegetation.) Most of them, however, 
are incorporated in clouds. Moisture 
readily condenses on an existing sur­
face-a condensation nucleus-and 
sulfate particles are ideal condensa­
tion nuclei. They grow into cloud drop­
lets containing dilute sulfuric acid. 

The sulfuric and nitric acids in 
cloud droplets can give them an ex­
tremely low pH. Water collected near 
the base of clouds in the eastern U.S. 
during the summer typically has a pH 
of about 3.6, but values as low as 
2.6 have been recorded. (A pH of 7 
is neutral; the lower the number, the 
stronger the acid it represents.) In the 
greater Los Angeles area the pH of fog 
has fallen as low as 2-about the acid­
ity of lemon juice. 

These very high acidities are found 
only near the base of clouds; the up­
per reaches are significantly cleaner. 
Soil and vegetation swathed in acidic 
clouds, as high-altitude forests can be, 
are directly exposed to the extreme­
ly acidic cloud base. Precipitation par-

tides, however, combine water from 
much of a cloud's thickness. The re­
sulting dilution of the acid lowers the 
concentration of sulfur and nitrogen 
compounds in precipitation by a fac­
tor of between three and 30 and the 
acidity by between one-half and one 

pH unit, to an average in the Northeast 
of about 4.2. 

The acid rain may fall hundreds of 
miles from the pollution source. 
Wherever it lands, it undergoes a 

new round of physical and chemical 

SULFURIC ACID DEPOSfTION in three days' rain is modeled by computer. The top 
panel shows the pattern of sulfur emissions (mostly in the form of sulfur dioxide) in 
the northeastern U.S. and southern Canada, which served as input for the model. The 
pale background color represents the lowest emission levels and red represents the 
highest levels. Coal-fired power plants in the Middle West account for most of the U.S. 
sources; the copper-nickel smelter at Sudbury, Ontario, visible just north of Lake 
Huron, is the intensest Canadian source. Based on the weather conditions for April 
22 through 24, 1981, the computer modeled the transport of the sulfur compounds 
and other relevant chemicals, their transformation to sulfuric acid and their deposi­
tion over the three-day period. The bottom panel shows how the sulfuric acid was 
deposited in rain; pale color indicates areas that received less than 10 grams of 
sulfur per hectare (about 2.5 acres) and red indicates areas receiving more than 260 
grams per hectare. The computer model, known as the Regional Acid Deposition 
Model, was developed by Julius Chang of the State University of New York at Albany 
and his colleagues, with the support of the U.S. Environmental Protection Agency. 
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THREAT OF ACID RAIN to U.S. lakes and streams is mapped. 
Brown designates areas in which surface waters tend to have 
low alkalinity (a low content of ions such as bicarbonate, which 
can neutralize acid); purple areas have the lowest alkalin­
-ity. The contour lines chart the average pH of precipitation. 

Where acidic (low pH) precipitation coincides with low surface­
water alkalinity, lakes and streams are at risk of becoming 
acidified. (Alkalinity is not the only factor governing sensitiv­
ity to acid rain, however.) The data on water alkalinity were 
gathered by James M. Omernik of the EPA and his colleagues. 

alterations, which can reduce the acid­
ity and change the chemical charac­
teristics of the water that eventually 
reaches lakes and streams. Alkaline 
soils, such as soils rich in limestone, 
can neutralize the acid directly. In the 
slightly acidic soils typical of the ever­
green forests exposed to acid rain in 
the U.S., Canada and Europe two other 
processes can blunt the effects of acid 
deposition. The acid can be immobi­
lized as the soil or vegetation retains 
sulfate and nitrate ions (from sulfuric 
and nitric acids respectively). It can 
also be buffered through a process 
that is known as cation (positive ion) 
exchange. 

In cation exchange the ions of cal­
cium, magnesium and other metals 
found in many soils take the place of 
the acid's hydrogen ions. The source 
of the metal ions is rock weathering: 
the dissolution of minerals by precip­
itation and groundwater containing 
dissolved carbon dioxide, which re­
leases the positive metal ions into the 
soil together with anions, or negative 
ions, of bicarbonate (HCO:n - Then, 
when sulfuric acid is added to the soil, 
the sulfate (SO/-) of the acid can dis­
place the calcium or magnesium ions. 

As the sulfate solution washes the 
metal cations from the soil, the hydro­
gen ions responsible for the acidity 
are left behind. 

The extent to which retention and 
cation exchange take place in runoff 
or groundwater depends on the char­
acter of the watershed-its geology, 
v~etation and flow patterns, among 
other things. Soil processes cannot 
affect runoff from frozen or fully satu­
rated ground or bare granite bedrock, 
and so the water that reaches the lake 
or stream remains about as acidic as 
the precipitation. Even when the rain 
does soak in, soil processes may be 
ineffective. Quartz, for example, is re­
sistant to weathering and lacks the 
metals needed for cation exchange, 
and so percolation through quartz 
sand does little to buffer acid. In wa­
tersheds with deep soils capable of 
retaining large amounts of sulfate or 
nitrate, however, or soils rich in ex­
changeable cations, the release of acid 
to the lake or stream may be fore­
stalled, at least until the retention or 
buffering capacity is used up. 

What happens when acidified runoff 
or groundwater reaches a lake or a 
stream? A body of water may contain 
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bicarbonate and other basic ions de­
rived from rock weathering, which can 
neutralize an influx of acid, preventing 
the pH of the water from falling below 
a value of about 5. The water's content 
of such neutralizing ions is known 
as its acid-neutralizing capacity (ANC), 
and the value of the ANC provides one 
measure of a lake's susceptibility to 
acidification. A lake with a very high 
ANC is protected against acid rain, at 
least for the moment; a lake with an 
ANC of zero may stay healthy if it lies 
far from acid rain. Otherwise any input 
of acid will acidify it directly. 

An acidified lake is easy to spot. Its 
ANC is exhausted and its pH has fallen 
to well below 6; its waters are high in 
sulfate and other ions, such as alumi­
num, that are mobilized when acid 
percolates through soil, and it hosts 
an altered community of aquatic life 
(or no life at all). Forecasting the acidi­
fication of a lake with a low but still 
positive ANC is another matter. The 
retention or buffering of acid that is 
deposited in the watershed may slow 
the depletion of ANC for the time be­
ing. Moreover, a lake's budget of ANC 
is not fixed. Even as it is depleted by 
an influx of acid, it may be renewed 



by the weathering of minerals in the 
lake's surroundings. To predict how a 
lake will respond to a steady input of 
acid one must know not only its ANC 
but also how fast its ANC is replen­
ished and how long that rate can be 
maintained. 

These interacting processes in the 
watershed and the lake, then, 
determine whether a given lake 

will acidi fy, and how fast. They are still 
not thoroughly understood, and learn­
ing enough about a system to predict 
its behavior is difficult. There is no 
doubt about the overall trend, howev­
er: in areas where the soil is poor in 
weatherable minerals and acid deposi­
tion is heavy, lakes have been acidify­
ing. In 1986 a committee of the Na­
tional Academy of Sciences compiled 
measurements of pH and alkalinity 
(a measure of buffering abili ty similar 
to ANC) made between the 1920's and 
the 1940's in several hundred lakes in 
Wisconsin, New Hampshire and New 
York and compared the data with re­
cent measurements. In the interim, the 
committee found, pH and alkalinity 
have on the average increased in the 
Wisconsin lakes and stayed largely un­
changed for those in New Hampshire. 
In New York, however, and in particu­
lar in the Adirondack Mountains, the 
data for some lakes show a trend of 
acidification. 

The NAS committee got a more com­
plete picture of the trend from micro­
organisms preserved in lake-bottom 
sediments. As the pH of a lake chang­
es, the assemblage of diatoms and 
golden-brown algae it hosts changes 
as well. Species of these minute plants 
can be distingui shed by the form of 
their skeletons, which makes it possi­
ble to reconstruct changes with time 
in the community of species, and 
hence in water pH. Of the 11 Adiron­
dack lakes for which such data were 
available, six had increased in acid­
ity since the 1930's, falli ng to a pH of 
below 5.2; the acidification was fastest 
during the period ending in 1970. The 
committee could identify no cause for 
the pH change other than acid rain. 

Acidification of lakes in the Adi ­
rondacks is a function of the region's 
highly acidic precipitation (rain col­
lected nearby, in western New York, 
has an average pH of about 4.1, the 
lowest in the country) and the poor 
buffering ability of its granite-floored 
soil and lakes. The recent National 
Surface Water Survey examined other 
areas around the country where the 
ANC of lakes and streams tends to be 
low, leaving them vulnerable to acid 
rain. The survey fo und high percent-

ages of acidic lakes in the Pocono 
Mountains of eastern Pennsylvania 
and on Michigan's Upper Peninsula­
regions where rain is highly acidic. 
Acid rain is high on the list of sus­
pected culprits for the relatively large 
number of acidic lakes found in cen­
tra l and southern New England. Flori­
da showed a strikingly high propor­
tion of acidic lakes, but they are be­
lieved to reflect other circumstances, 
such as organic acids produced by 
decaying vegetation in swampy re­
gions and fertilizer-rich runoff from 
agricultural land. 

Maine has the lowest percentage of 
acidic lakes in the Northeast in spite 
of its poorly buffered soil and waters. 
Poorly buffered lakes surveyed in the 
upper Great Lakes region, the south­
ern Blue Ridge Mountains and the 
mountainous West also were mostly 
healthy, showing a pH of more than 6. 
What sets those regions apart is their 
relative freedom from acid rain. 

The evidence is not nearly as de­
finitive for the other major envi­
ronmental effect attributed to 

acid rain: forest decline. Since 1980 
many forests in the eastern U.S. and 
parts of Europe have suffered a drastic 
loss of vitali ty-a loss that could not 
be linked to any of the familiar causes, 
such as insects, di sease or direct poi­
soning by a specific air or water pollu­
tant. The most dramatic reports have 
come from Germany, where scientists, 
stunned by the extent and speed of 
the decline, have called it Waldsterben, 
or forest death. Yet statistics for the 
U.S. are also unnerving. 

The decline is most dramatic in 
high-elevation coniferous forests. For 
many sites lying above 850 meters in 
the Adirondacks, the Green Mountains 
in Vermont and the White Mountains 
in New Hampshire a comparison of 
historical records with current sur­
veys shows that more than 50 percent 
of the red spruce have died in the past 

ACIDIFIED LAKES are concentrated in the 
Northeast and the upper Middle West. 
The graph shows results of the National 
Surface Water Survey. The segment of 
each bar in dark color corresponds to 
the number of sampled lakes whose con­
tent of bicarbonate and other acid-neu­
tralizing ions has been depleted; the 
number is also given as a percentage 
(color). Such lakes usually have a low pH 
and changed aquatic life. Sulfuric and 
nitric acids from pollutants are thought 
to account for most such lakes, except in 
Florida, where they are thought to reflect 
such factors as organic acids from de­
caying vegetation and fertilizer runoff. 

25 years. At lower elevations injury to 
both softwoods and hardwoods has 
been documented. 

In the forests at high elevations, at 
least, the dead timber is only the most 
dramatic evidence of a pervasive loss 
of tree vigor. Tree-ring records from 
high-elevation forests in the Northeast 
show sharply reduced annual growth 
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increments beginning in the early 
1960's. The declines occur in stands of 
many different ages, with different 
histories of disturbance or disease. 
What common factor could underlie 
the growth reductions? 

The role of acid rain and other 
forms of air pollution is under inten­
sive investigation. In spite of the di­
mensions of the forest damage, how­
ever, a firm causal link has proved to 
be elusive. One can get some idea of 
the difficulties by contrasting the re­
cent forest decline with clear-cut cas­
es of fumigation: forest poisoning by 
air pollutants. Smelters and chemical 
plants that emit sulfur dioxide, oxides 
of nitrogen or fluoride compounds are 
often girdled by dead timber. In such 
cases there is a clear correlation be­
tween tree damage, a specific pollu­
tion source and a threshold concen­
tration of the pollutant. The forests 
that are now dying, in contrast, are far 
from any source and are exposed to 
pollutants in concentrations well be­
low the levels previously reported to 
injure trees. If air pollution, and spe­
cifically acid rain, plays a part in forest 
decline, it probably does so less as a 
lethal agent than as a stress. 

Many stresses, both biotic and abi-

otic, combine to affect the vigor of a 
forest. The trees' genetic endowment 
or age can be a source of stress: a 
stand may be genetically weak or se­
nescent. Other stresses may take such 
forms as diseases, insects, parasitic 
fungi and seed plants, a shortage of 
light, water or essential nutrients and 
sporadic injury from events such as 
floods, high winds and ice storms. 
Stresses easily withstood in isolation 
can combine with debilitating or fa­
tal effects. A fatal sequence of stres­
ses may begin with a "predisposing" 
stress, such as a shortage of nutrients. 
The tree may then be seriously weak­
ened by an "inciting" stress, such as a 
severe winter. It is then defenseless 
against a final, "contributing" stress­
the actual cause of death-such as 
disease or insect attack. 

Acid and other pollutants could add 
to the high level of abiotic stresses, 
including thin soil, low temperatures 
and desiccating winds, present in a 
high-elevation forest. That is, the pol­
lutants might handicap the trees with 
one more predisposing stress as they 
face subsequent stresses. But what is 
the nature of the added stress? 

Investigators, most of them in Eu­
rope, have put forward a number of 
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hypothetical mechanisms, many of 
which would ultimately lead to nutri­
ent deficiency in the tree. Several 
mechanisms would be played out in 
the soil. The aluminum released from 
soil minerals by acid might compete 
with calcium for binding sites on fine 
roots, reducing a tree's supply of calci­
um and slowing its growth. Alterna­
tively, the soil itself might lose nutri­
ents when vital elements such as calci­
um, magnesium and potassium are 
leached away by acid rain. The death 
of soil microorganisms is another pos­
sible source of nutrient stress. Low 
soil pH and high concentrations of 
aluminum can reduce populations of 
the bacteria that break down and re­
lease nutrients locked in decaying or­
ganic material. In addition, high levels 
of nitrate from nitric acid deposition 
can injure the mycorrhizae, symbiotic 
fungi that live on the roots of conifers 
and help the trees to ward off disease 
and extract water and nutrients. 

In other scenarios the pollutants 
would work their effects aboveground. 
Acid rain or, more likely, acidic cloud 
droplets intercepted by the needles of 
a conifer could leach out nutrients­
magnesium, calcium and potassium in 
particular-faster than the tree's roots 
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ATMOSPHERIC CHEMISTRY generates sulfuric and nitric acids 
from sulfur dioxide and oxides of nitrogen given off by indus­
try and vehicles. The hydroxyl radical, formed when a mole­
cule of ozone breaks apart and releases an oxygen atom that 
can react with water, is the major actor. It converts nitro­
gen dioxide (N02) into nitric acid (blue) and initiates the conver-
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sion of gaseous sulfur dioxide (S02) into sulfuric acid (red). 
(A different reaction sequence forms sulfuric acid from sul­
fur dioxide and hydrogen peroxide dissolved in cloud water.) 
The hydroxyl radical is regenerated by reactions (green) in­
volving nitric oxide (NO), and the acids come to the earth 
as dry particles and in rain and other forms of precipitation. 



could replace them. An additional pol­
lutant, ozone, might worsen nutrient 
leaching by degrading the water-resis­
tant waxy coating of the needles. Still 
another hypothesis holds that ozone 
alone might lead to nutrient stress 
because it can damage chlorophyll, 
thereby impeding photosynthesis. 

Finally, acid rain might augment the 
stress of low winter temperatures. In 
the fall a conifer ordinarily prepares 
for the freezing temperatures of win­
ter by withdrawing water from its nee­
dles, a process known as cold harden­
ing. The initiating signal for cold hard­
ening ordinarily comes from the roots, 
in the form of a decreased supply of 
the nitrogen-bearing nutrients that 
are produced by soil microorganisms. 
As acid soaks into the needles, how­
ever, the nitrogen compounds it con­
tains might in effect fertilize the tree. 
They might override the signal from 
the roots, delaying cold hardening and 
leaving the tree vulnerable to damage 
from ice formation in needle tissue. 
Ozone too might reduce a tree's resis­
tance to freezing by damaging cell 
membranes in the foliage. 

Laboratory tests are now under way 
to see which of these mechanisms (if 
any) might operate under the condi­
tions of pollutant exposure in the af­
fl icted forests. But only field studies, 
in the forests themselves, can show 
that a given mechanism is actually at 
work. The task is challenging: one is 
trying to track down what may be a 
relatively small increment of stress, 
superimposed on a complex set of 
natural stresses. That background of 
stresses may vary from stand to stand 
and even from tree to tree. 

Whiteface Mountain in the Adiron­
dacks provides a case in point. It dis­
plays some of the most dramatic for­
est decline in the U.S., but because 
of the dominance of several natu­
ral stresses only tentative conclusions 
about the role of pollutants can be 
drawn. The direct cause of forest de­
cline, inferred from foresters' records 
and temperature data, seems to have 
been severe, repeated damage by des­
iccation or freezing during the winters 
in the early 1960's. Ozone may well 
have made the trees more vulnerable 
to frost damage: shielding tree limbs 
from the ambient ozone leads to 
changes in biochemistry that suggest 
ozone can indeed weaken the tree by 
attacking cell membranes in the foli­
age. The role of acid rain and acidic 
clouds has not yet been fully investi­
gated, but it is conceivable that they 
also acted as a predisposing stress in 
some way. 

Even though uncertainties surround 

WATERSHED PROCESSES can alter the chemistry of acidic rainwater before it reaches 
a lake or stream. The illustration shows several processes that can act on sulfuric 
acid percolating through a hillside. So-called cation exchange can take place if the 
soil is rich in cations (positive ions) such as calcium and magnesium (Caz+ and Mg2+). 
Such ions are released from certain rocks by the weathering action of groundwater 
or precipitation containing dissolved carbon dioxide, a process that also generates 
bicarbonate ions (HC03- ). Some of the acid's hydrogen cations (red) then displace 
calcium and magnesium and are themselves retained in the soil, where bicarbonate 
ions can neutralize them. These processes reduce the hydrogen-ion concentration­
the acidity-of water reaching the lake or stream. The acid can also dissolve clay 
minerals in the soil and release aluminum, which can harm plants and aquatic life. 

acid rain's role in forest decline, its 
effects in the soil and water alone 
leave no question about the need to 
reduce the ambient burden of sulfur 
and nitrogen compounds and there­
by lower the acidity of precipitation. 
Some progress has already been made. 
In the Northeast the sulfate content of 
rain and the concentration of airborne 
sulfur compounds have decreased in 
the past 15 years; the decreases reflect 
the pollution-control measures man­
dated by the Clean Air Act, enacted in 
1975, and additional emission laws 
passed by individual states. The rate 
at which lakes in the Northeast are 
acidifying seems to have slowed as 
well. To actually reverse the trend, 
however, acid deposition will have to 
be reduced much further, and many 
policymakers and scientists are now 
asking: How quickly? By how much? 

For precise answers to those ques-

tions we need to know how long soil 
processes can continue to buffer or 
retain acid in the threatened regions 
and how fast lakes can renew their 
acid-neutralizing capacity. We also 
need to understand the relation be­
tween acid rain and forest decline. 
Some answers should be forthcoming 
in the 1990 NAPAP report. Certain sci­
entists have already speculated, how­
ever, that to protect lakes and streams 
in sensitive areas such as the Adiron­
dacks it will be necessary to reduce 
acid deposition to less than 50 per­
cent of its current level. 

Where and by how much will 
emissions have to be reduced 
to achieve such reductions in 

deposition? Guidance will come from 
two massive computer models of acid 
production, transport and deposition 
that are now being tested: the Regional 
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DEAD OR DYING FOREST on high slopes of the Green Moun­
tains in Vermont is apparent as areas of red in a false-color 
satellite image made at infrared wavelengths that are sensitive 
to chlorophyll (le~). A photograph made on the ground at 
Whiteface Mountain in New York shows dead spruce (right). 
Many investigators think acid rain, perhaps in combination 

with other pollutants, has caused the rapid decline of some 
alpine forests in the eastern U.S., although a causal link has 
not been established. The satellite image is from the Landsat 
Thematic Mapper and was provided by James E. Vogelmann 
of the University of New Hampshire; the photograph of the 
spruce was provided by Ann Carey of the U.S. Forest Service. 

Acid Deposition Model (RADM), sup­
ported by the U.S. Environmental Pro­
tection Agency, and the Acid Deposi­
tion and Oxidant Model (ADOM), sup­
ported by agencies of the Canadian 
and West German governments. The 
models take into account all the at­
mospheric chemistry and meteoro­
logical processes known to act on 
molecules containing sulfur, nitrogen 
and carbon. (Carbon-containing mole­
cules are included because of their 
role in producing the oxidants that 
convert sulfur and nitrogen emissions 
into acids.) 

Given a set of source locations, 
emission levels and atmospheric con­
ditions, these models can forecast 
weather and atmospheric chemistry 
in order to predict, with a geograph­
ic resolution of better than 50 miles 
square, the amount of acid deposited 
across an entire region in the course 
of up to four days. By averaging re­
sults calculated for a variety of atmos­
pheric conditions, the models can also 
predict the long-term pattern of depo­
sition for a given emission pattern, 
which should make them invaluable 
for designing a strategy of emission 
reductions. 

How might the cuts be made? The 
most direct way of controlling the pol­
lutants that cause acid rain would be 
to burn less fossil fuel for transpor­
tation and energy generation. Expand­
ed mass transit and fuel-efficient cars 
can reduce oil consumption in the 
transportation sector, but energy gen­
eration is less tractable. In spite of 
worthy strategies for conserving ener­
gy, consumption is likely to increase 
in the long run, and current alter­
natives to fossil-fueled power plants 
do not look promising. Hydroelec­
tric power is limited by a scarcity of 
appropriate sites, and nuclear power 
is beset by economic problems and 
a crisis of public confidence in its 
safety. 

The key to controlling acid rain, 
then, must be the reduction of emis­
sions from fossil-fueled power plants, 
coal-burning plants in particular. The 
approach that has already led to re­
ductions in sulfur emissions in the 
U.S., West Germany and Japan com­
bines the use of coal that is natural­
ly low in sulfur, or has been washed 
to remove sulfur and other contam­
inants, with flue-gas desulfurization 
(FGD). In FGD wet limestone is sprayed 

36 SCIENTIFIC AMERICAN August 1988 

into the plant's hot exhaust gases, 
where it scavenges as much as 90 
percent of the sulfur dioxide. The sul­
fur-containing waste can be difficult 
to dispose of, however, and FGD reduc­
es the efficiency of a power plant, 
causing it to consume several percent 
more coal for a given output. Further­
more, the process does nothing to re­
duce nitrogen oxide emissions. 

The new power-plant technologies 
developed jointly by the Government 
and industry under the Clean Coal 
Demonstration Program, enacted in 
1984, offer a more comprehensive so­
lution. Three clean-coal technologies 
are already being demonstrated in 
full-size plants [see "Coal-fired Power 
Plants for the Future," by Richard E. 
Balzhiser and Kurt E. Yeager; SCIENTIF­
IC AMERICAN, September, 1987). In the 
system known as atmospheric fluid­
ized-bed combustion, a turbulent bed 
of pulverized coal and limestone is 
suspended by an upward blast of air ; 
the combustion region is threaded 
with boiler tubes, which supply steam 
to the plant's turbines. The turbulent 
mixing of the coal and the air allows 
combustion to take place at a lower 
and more even temperature than it 



,.. does in a conventional boiler, which 
• reduces the formation of oxides of ni­

trogen. Meanwhile the limestone effi­
ciently captures the sulfur dioxide. In 
a related technology known as pres­
suri zed fluidi zed-bed combustion the 
coal is burned in compressed air, 
which improves the plant's efficiency 
as well. 

In the third technology, gasifica­
tion/ combined-cycle, coal is reacted 
with steam and air at high temper­
atures to produce a gas consisting 
mainly of hydrogen and carbon mon­
oxide. The gas can then be burned, 
spinning a turbine; waste heat in the 
gas turbine's exhaust serves for gen­
erating steam, which drives a steam 
turbine to yield additional electricity. 
A gasification/ combined-cycle plant 
operates much more efficiently than a 
conventional plant and gives off con­
siderably less sulfur dioxide and ni ­
trogen oxides. 

Retrofitting existing plants with FGD 

offers the fastest way to reduce pow­
er-plant emissions. Almost half of the 
coal-fired plants in the U.S. were built 
before 1975 and have no controls for 
sulfur and nitrogen pollutants. Con­
centrated in the eastern half of the 
U.S., they account for most of the 
country's sulfur emissions. Adding 
conventional FGD to the plants could 
cut total emissions of sulfur dioxide 
from all power plants to less than half 
their present level, and the reduc­
tion could be accomplished within 15 
years. Emissions of nitrogen oxides 
would not be affected, however. In 
addition, utiliti es object to the ex­
pense of installing and operating FGD 

equipment and the loss of plant effi­
ciency it would cause. 

Clean-coal technologies present an 
attractive alternative. Any effort to 
control acid rain must be focused on 
the aging plants, many of whk h will 
soon become candidates for retire­
ment or refurbishment. Gradually re-

ACID RAIN AND OZONE together could 
lead to nutrient deficiency in a conif­
erous tree, according to a currently fa­
vored scenario for their possible role in 
forest decline. The ozone might act both 
by destroying chlorophyll (vital to pho­
tosynthesis) and by degrading the waxy 
coating of the needles. Acid rain or cloud 
water could then soak into needle tissue 
more readily and leach out nutrients. In 
the ground the acid might compound the 
nutrient deficiency by mobilizing alumi­
num, which could displace calcium from 
its binding sites on the tree's fine roots. 
Stressed by lack of nutrients, the tree 
would be vulnerable to destruction by 
insects, disease or some other process. 

ACID RAIN 
AND CLOUDWATER 

NUTRIENT 
DEFICIENCY 
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placing them with new conventional 
plants equipped with FGD would yield 
only modest reductions in emissions, 
and the cost of designing, building 
and getting regulatory approval for 
the new plants would be staggering. 
Instead most of the old plant's-the 
410 generating stations built between 
1955 and 1975-could be "repow­
ered": refurbished with a new combus­
tion section incorporating one of the 
clean-coal technologies. 

A repowered plant could preserve 
much of its existing equipment for 
handling coal and ash and most of its 
steam-cycle and electricity-generating 
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hardware. The repowering of an exist­
ing plant would thus be quick and 
cheap compared with building a new 
one. The approach has an additional 
attraction for the utility industry: the 
new hardware could be added to a 
plant in modules, which would enable 
utilities to adjust generating capacity 
to the demand for power. 

The repowering of aging plants 
promises ultimately the greatest 
emission reductions, affecting 

the full range of pollutants implicated 
in acid rain. The strategy could cut 
sulfur dioxide emissions by more than 

z ·o_._---+----+----+----+----+----+-----1 
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EXPECTED REDUCTIONS in annual emissions of sulfur dioxide (top) and oxides of 
nitrogen (bottom) from power plants vary depending on the choice of technology. 
Replacing plants as they reached 50 years of age with new ones incorporating 
flue-gas desulfurization (FGD) would reduce only sulfur dioxide, and the reductions 
would come slowly (red). Retrofitting all existing power plants with FGD on a 15-year 
schedule would yield much sharper reductions, again in sulfur dioxide alone (blue). 
In both cases nitrogen oxide emissions would continue to climb as additional plants 
were built to satisfy growing demand for power. Refurbishing plants built between 
1955 and 1975 with "clean coal" technologies such as fluidized-bed combustion (a 
strategy known as repowering) would eventually lead to the largest cuts in both 
kinds of pollutants. The green bands illustrate the range of reductions expected if 
the plants were refurbished when they reached an age of between 40 and 50 years. 
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80 percent and nitrogen oxide emis- ·• 
sions by more than 50 percent; the , 
emission of fewer nitrogen com­
pounds would in turn reduce the for­
mation of ozone in the troposphere. 

We now know that the term acid rain 
covers a host of phenomena. Oxides 
of nitrogen, for example, affect the 
chemical cycle that converts sulfur 
dioxide into sulfuric acid, and the 
ozone they help to produce may work 
in concert with acid rain to destroy 
forests. The nitrate ion as well as the 
acidity that accompanies it may affect 
the ecosystem, not just on land but 
also, it now appears, in coastal wa­
ters. The emission reductions that are 
promised by repowering could lessen 
all these effects. 

The drawback is that the reductions, 
dramatic as they are, would be slow 
in coming. The recent declines in the 
sulfate content of air and precipita­
tion in the Northeast and the slowing 
of lake acidification suggest that some 
breathing space remains. The nation 
can probably forgo the short-term so­
lution of retrofitting pollution con­
trols on existing plants in favor of the 
gradual but more comprehensive and 
economical approach of repowering. 
Yet Government intervention, in the 
form of a timetable, may still be need­
ed to speed the pace. If utilities simply 
repower plants as the need arises-as 
the plants reach an age of 50 years 
or so-the process would not be com­
pleted until well into the next century. 

Technology has leapfrogged science 
and presented us with an option for 
addressing the problem of acid rain 
that is likely to be attractive whatever 
the resolution of the remaining scien­
tific uncertainties. The urgent need 
to reduce human interference .in the 
complex chemistry of the biosphere is 
already painfully clear. 
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EPA National Stream Survey -- HEADS UP 
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The Environmentnl Protection Agency has circulated a study on the 
acidification of streams for peer review by outside scientists. 
One of those scientists appears to have leaked the study to the 
Natural Resources Defense Council (NRDC.) EPA believes NRDC is 
planning a Tuesday press conference to talk about the report and 
Sen. Leahy also may be planning to make a statement. 

The NRDC will try tn use the report to argue that there is now 
concrete scientific evidence that emissions from U.S. industries 
are responsible for increased acid levels in rivers and streams 
in Canada and the northeastern United States. They say that 7.4% 
of upstream reaches of waterways in the middle Atlantic states 
are acidic and that this reauires immediate action against acid 
rain. 

EPA stresses two points ~n regard to the report: 

o The peer review process isn't complete. It is inappropriate 
to comment on something that hasn't received that review. 

o The report only discusses the condition of streams. This 
data cannot be used to establish a causal relationship 
between acid rain and how acid a stream is. Also, the data 
says nothing about trends or expected rates of change. 
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EPA NATIONAL STREAM SURVEY REPORT 

Q. What is the National Stream Survey? Why hasn't it been 
released to the public? 

A. The report completes the first phase of the National Surface 
water Survey, a major project under the National Acid Precipitation 
Assessment Program. The document is being subjected to thorough 
scientific peer review, as well as technical review by affected 
states~ It is on schedule to be released to the public in 
early June. 

Q. What is the policy significance of th.E! EPA National Stream 
Survey report that shows, e.g., 7.4% of the upstream reaches 
in the Middle Atlantic region are acidic? Does this report 
alter the Administration's view on the need for action to 
control acid rain? 

A. The results of the National Stream Survey must be placed in 
context. As part of the acid rain research program being 
conducted by the federal government under the management of 
the National Acid Precipitation Assessment Program (NAPAP), 
EPA has been engaged in a National Surface Water survey 
(NSWS). The first phase of this study was designed to 
determine the present chemical status of surface waters in 
regions of the United States containing the majority of 
streams and lakes considered to be at risk as a result of 
acid deposition. The Agency has already completed earlier 
studies in this phase of the NSWS: The Eastern and Western 
Lake Surveys. These surveys, along with the National Stream 
Survey, contribute to one of NAPAP's principal objectives: 
The quantification of the extent, location, and characteristics 
of sensitive and acidic streams and lakes in the United States. 

From the time of the Report of the Joint Envoys in 1986, this 
Administration has recognized that acid rain is a serious 
environmental problem in this country. Since then, 
additional findings have shown some limited regional effects. 
The Eastern Lakes Survey established that various percentages 
of the lakes in the East were acidic depending on the 
subregion (e.g., 5% of the lakes in the Southern New England, 
the Catskills and Poconos regions were determined to be 
acidic, with 11% of the lakes in the Adirondacks acidic, 
i.e., ANC<0). This latest survey found similar percentages 
of stream segments in the Middle Atlantic region. 

Q. Why shouldn't the United States take action now? 

A. This Administration has pursued a consistent policy toward 
acid rain. That policy consists of four components. 
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First, we continue to aggressively implement the Clean Air 
Act. This effort has led to measurable improvement in air 
quality. During the past 10 years, ambient levels of sulfur 
dioxide in - the United States have declined by 37%. 

Second, we have undertaken a clean coal technology program to 
demonstrate improved technology for coal combustion. The 
federal government will spend $2.5 billion on this effort 
during the next five years. 

Third, · we are continuing major research into acid rain, in 
order to reduce the uncertainties over its causes and its 
effects, under a 10-year program mandated. by Congress in 
1980. This year, we will spend about $85 million on acid 
rain research. 

Fourth, as we move forward with our research, technology, and 
regulatory programs, we are committed to on-going policy 
analysis to determine if additional control measures are 
necessary. 



Highlights from the National Stream Survey (NSS-I) Report 

• The report provides quantitative regional and subregional estimates of the 
extent and characteristics of acidic ~nd low ANC streams in areas of the 
Mid-Atlantic (MA) and Southeast (SE) United States. (See attached maps) 

• Spring samples were drawn from about 500 stre~ reaches at upstream and 
downstream sampling points. 

• 511 of the reaches in both the MA and the SE are estimated to have an Acid 
Neutralizing Capacity (ANC) less than 200 ueq/L. Many published works cite 
this as .an ANC level below which waters are sensitiv~ to acidification. 

• In the MA, 7.41 of the reaches were acidic at their up-stream ends. In 
the MA, JS of the reaches were acidic (ANC < O ueq/L) at their down-stream 
ends. These figures do not include the estTmated 1300 reaches in Pennsylvania 
and West Virginia that were acidic due to acid mine drainage. .., 

• In the SE, excluding Florida, less than lS of the reaches were acidic at 
either the upstream or downstream ends. This does not include an estimated 
120 reaches that were acidic due to acid ~ine drainage. 

• In Florida a more restricted statistical design was used. Consequently, · 
data for Florida are not strictly c0111parable with those for MA and SE. 
However, Florida stands out as a geographic area with a relatively high 
percentage of acidic, low ANC and low pH streams. 

• A subpopulation of acidic streams was exa,wined. After elimination of 
streams whose acidity could be due to sources other than acid deposition 
one is left with a "high interest" group of acidic streams for which acid 
deposition cannot be excluded as the source of the acidity. This high 
interest group has an estimated total length of 4250 km and comprises 41 
of the total length of all reaches surveyed. These high-interest reaches 
are concentrated in forested upland drainages and coastal areas of the 
MA region that experience high levels of acid deposition. 

• Strean water sulfate was significantly higher in the MA than in the SE. 

• A plot of median stre• sulfate vs. rates of sulfate deposition shows a 
strong positive linear relationship. 



THE WHITE HOUSE 

WASMINGTON 

MEMORANDUM FOR THE DO~ESTIC POLICY COUNCIL 
THE SECRETARY OF STATE 

SUBJECT: U. S . Ac id Ra in Po 1 i c i 

Pursuant to Domestic Policy Council meetings on this subject, the 
President has dec:ced upon the following policy steps: 

o Continue present programs, including implementation of the 
Special Envoys' recommendations and the Innovative Control 
Technologies Program. 

o Implement the following recommendations of the President's 
Task Force on Regulatory Relief: 

The Department of Energy, recognizing the risk inherent 
in demonstration of innovative technologies, should 
provide preferential treatment to ICTP projects. 

The Federal Energy Regulatory Commission should 
implement a five year demonstration program allowing rate 
incentives for innovative technologies. 

The Environmental Protection Agency should (1) 
encourage states to consider achieving greater ozone 
reduction through inter-pollutant trading and other 
measures t hat substitute less expensive nitrogen oxides 
emissions reductions for more expensive volatile organic 
compounds emissions reductions, (2) encourage the use of 
"bubbles" between recently built emissions sources, (3) 
expand commercial demonstration permits for innovative 
control technologies, and (4) encourage complementary use 
of emissions "bubbles" and waivers for innovative 
technology applications. 

o Specify that t he U.S. is prepared to negotiate with Canada an 
accord designed to address air quality in our respective 
countries, as outlined in Option B (Expanded). 

o Deputy Secretary of State John Whitehead and EPA 
Administrator Lee Thomas should direct the efforts of the 
U.S. section of the Bilateral Advisory and Consultative 
Group on this project. 

/4\.v~itu:9:£ ][_ 
Edwin Meese III 

Chairman Pro Tempore 



THE WHITE HOUSE 

Office of the Press Secretary 

For Immediate Release March 18, 1987 

STATEMENT BY THE PRESIDENT 

I am pleased to announce today several steps being taken to 
ensure that the United States continues to work closely with the 
Canadian government in determining and addressing the 
environmental effects of acid rain. These actions resulted from 
a review of this issue I directed my Domestic Policy Council to 
undertake and are consistent with the recommendations made by the 
Joint Envoys on Acid Rain, Drew Lewis of the United States and 
William Davis of Canada. Prime Minister Mulroney and I endorsed 
their recommendations in March 1986. 

This past year, government-to-government coordination and 
research cooperation with Canada on acid rain problems have been 
substantially strengthened, as recommended by the Envoys. The 
Administration also has implemented the initial phase of the 
Department of Energy Clean Coal Technology Program, and has 
completed an inventory of federal, state and private clean coal 
research and demonstration projects, which are expected to expend 
more than $6 billion by 1992. 

To maintain the progress we are making, I am directing three 
major steps to continue to carry out the Envoys' proposals. 

o The first will be to seek the full amount of the 
government's share of funding recommended by the Joint Envoys 
-- S2.5 billion -- for demonstration of innovative control 
technology over a five year period. Five hundred million 
dollars will be requested for fiscal years 1988 and 1989 to 
fund innovative emissions control projects. I will also 
encourage industry to invest an equal or greater amount over 
this period, and to stimulate development and deployment of 
innovative technologies for reduction of air pollution 
emissions. This builds on activities already underway in 
the Department of Energy Clean Coal Technology Program. 

o The second step I am taking is to direct the Secretary of 
Energy to establish an advisory panel. This panel, which 
will include participation by State governments and by the 
government of Canada, will advise the Secretary of Energy on 
funding and selection of innovative control technologies 
projects. Projects will be selected, as fully as 
practicable, using the criteria recommended by the Joint 
Envoys. 

o Third, I am asking the Vice President to have the 
Presidential Task Force on Regulatory Relie f, which he 
chairs, review federal and state economic and regulatory 
programs to identify opportunities for addressing 
environmental concerns under existing laws. The Task Force 
will examine incentives and disincentives to the deployment 
of new emissions control technologies and other cost­
effective, innovative emission reduction measures now 
inhibited by various federal, state and local regulations. 
The findings and results of the Task Force review will be 
reported in six months, along with any recommendations for 
changes to existing regulations. 

I have advised Prime Minister Mulroney of these decisions. Next 
month, I will travel to Canada to discuss these and other issues 
with the Prime Minister. I feel these steps will help both 
countries to better understand and address this shared 
environmental problem, so that future specific actions that are 
taken will be cost-effective, and represent appropriate taxpayer 
expenditures. 
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Agenda - February 26, 1987 

Liaison Discussion 

Background - purpose 

Participants - how operate 

CAWG ac tivities - USA TODAY letter 2/11/8 7 

US- Canadian April '87 Summit 

Maintain current position - Special Envoy's Report 

No additional US concessions -- at this time 

What needs to be done? 

NAPAP Interim Report 

When issued - June '87? 

Briefing by Larry Culp - US Chamber Hall of Flags? 

How promote ? 

92 Group Briefing 

CAWG will brief -- don't cosponsor - 1/7/87 letter 

How handle Republicans in House (Lent, Tauke*, 
Bilirakis, Rinaldo*) 

Cong ressional Leadership 

Byrd, Dole, Burdick, Stafford 

Wright, Michel, Dingell, Lent 

What can/needs to be done '? 

Legislation/Hearings 

Health e ffects 

Ozone 

Acid Rain 

Legisla tive st rat egies 
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EdlTO' E:.dltonal Director 

OPINION 
The Debate: 

OUR CLEAN AIR 
1 ooav s deoate tnetuoes our opll'llOf1 that - • ..,. atuoled 
the problem of aCld rain long enougn ano we must oo 
somem1ng aboU1 n. an opposing Y1eW from Delaware . 
omer views trom llltrlOts . Maryland. and tne D111tnct of Co­
lumbia. ano vOtCes trom across tne USA 

Act no"~ to prevent 
an acid rain crisis 

Toe eV1dence has been pi.llllg up for years.. Lakes are be­
ing destroyed in New York. trees m the Great Smoky Moun­
tains. and buildmgs in Southern california. Even the once­
pristine lakes of the Rociues and the Pacific Northwest are 
threatened . 

The culpnt is polluted au - "acid rair: ." 
Most of us don't know about iL don't want to talk about it, 

and don't want to hear or read about it w e·re disinterested. 
We 're v.TOng. 

The government is disinterested. too. 1n spite of all the 
srudies and all tbe eVldence. little has been done. For years, 
Congress has wrangled over how to pay for expensive pre­
ventive measures. And the Reagan administration ba.s 
urged still more study. Toe time .has come for action. 

V.'hlle we dally, the problem worsens. 
New evidence submitted at a congn!$i.onal hearing last 

week shows that acid rain not only hanns our lakes and 
forests and buil~ - it harms our people. 

Health experts testi11eci that acid air pollution causes res­
piratory problems and aggravates existing conditions in 
healthy adults. It particularly affects the most vulnerable in 
our society - children. the elderly. pregnant women. asth· 
maces. and persons suffering trom heart disease. 

It also 1S mcreasmg the aCJdity of our water. Acidic water 
dellvereo to home faucets can leach lead or copper out of 
water pipes and mto tbe water g1a$. 

I! this connnues.. the cumulative effect can result tn lead 
poisorung. The effects of that on children are well known­
it can cause brarn damage and even death. That's wby 
we've concentrated on elJminaong lead-based pa.int 

Researchers also suspect th.at acidic water. wtth higher 
levels ot aJummum. ma:v be linked to Alzheimer's disea9e. 

Otber researchers mow that there IS a danger ot mercu­
ry polSOrung trom eating tlsh taken from acidic lakes. 

We've studied enough. We know the sources of the pollut­
ants that cause aad ram and aad fog - belching smolte­
Slaeks from mdustnal plants. coaHrred utilities. and copper 
smate~ and eITU$1ons from the cars and trueks that dog 
90 many or our b..lgtlways. 

These pollutants know no state or tnternational bound­
arte.. lndusaiallz.ed areas ~w their airborne garbage for 
hundreds of miles. 

It's time to stop talking about thJs problem and act. 
We must all share the CO!ll of reduci08 this pollution. We ' 

m1.m work wtth canac1a and Mexico 90 add rain Is not ex­
ported or imported. We m• persuade Mexico to put a. 
troll on two big sme1ten be1DI 0Dlllb'ucted near tbe ~ 
- border. If not. A&mS D .... wW be PIIPUll for br9tll. 

CCogrea m• pa.a COl1'\prebenltY lepd•Hoo Iba! CUii 
DCJIX&II ruma. lbe adm1mltratioD mllllt It.Op lltudytna and 
art Wll1'lliOR our dttzenl or tbe p-avtty of the problem, and 
won out agreementl wmi our neilbbon. 

If we don't act towettier now. not only wtll we rtllt tbe 
Malth or our lakes. r1vera, and torwm.. but the beaJtb of our 
~too. 
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US>X< February 11 , 19f7 

Mr. John C. Quinn 
Editor 
USA TODAY 
1000 Wilson Boulevard 
Arlington, VA 22209 

Dear Mr. Quinn: 

The rush to judgment on acic rain in the February 9 , 1987, Opinion coluren 
ignores the scientific evidence that "has been pilin~ u p for y ears". It appec:r s 
that USA TODAY did little research into the issue -- its cause s, alleged 
effect s, recent trends and confusion with other atmospheric phenomena. 

Acid rain is a political issue an d a topic of significant national concern. 
That is why Congress enacted the ten-year comprehensive research program on ac id 
rain in 1980 . The results of this e ffort are now beginning to be published and 
will continue to flow through 198 9 . Contrary to the conclusion of Opinion, the 
100th Congress will most likely wait for science to guide public policy on acid 
rain. And they should. 

Acid rain is the long-range transport of sulfur dioxide and nitrogen oxides 
which result in wet and dry acid deposition on resources of concern. It should 
not be confu sed with the cause and effects o f other atmospheric phenomena such 
as the global warming or greenhouse ef f ect, stratospheric ozone depletion, 
tropospheric ozone build-up er smog . Opinion managed t o mix th e effects of all 
of the se phenomena ( except the greenhous e effect) a nd conclude d we have an acid 
rain cris is . 

After years of debate, the case for acid rain controls has not been made. 
Under cu r rent requirements 0f the Clean Air Act, emission trend s for nitrogen 
oxide s are essentia lly level and there ha s been a sign ificant reduction o f 
sulfur dioxide emissions, yet the acidit y of rainfall has n ot changed. We 
simply d o not kno~ if future emission reduction s will measurab ly improve rain 
pH. We do know that trends established b y recent research indicate the problem 
is stable and that we have time to let science guide the debat e . There is n c 
crisis . 

Evolving scientific result s are demonstratin g that man y allegations o f 
adverse effects from acid rain were exaggerated, unsubstantiated or erroneous. 
The rol e of acid rain in the acidification of lake s has been exaggerated based 
on EPA's recent comprehensive lakes' survey. As one guest columnist noted, 
western high altitude lakes are sensitive bodies of water and no one would argue 
they should not be protected. Contrary to Opinion's statement, these lakes are 
still pristine and recent studies do not document a threat from acid rain. The 
original concern for forest damage may be erroneous in that other causes, not 
acid rain, appear to be the culprit. The effect on materials remains 
unsubstantiated and is thou~ht to be from local sources of pollution -- not acid 
rain. 

Marathon Oil Comr,;,r,1 
USS 
U. S D 1vPrs1f1(•d ( -; ,c,c11 , 
lexa!, Oil~ b ii : C, 111 , 
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Mr. John C. Quinn February 11. 1987 

US>X< 
While research continues to document effects of acid rain. public health i s 

not at issue. The National Ambient Air Quality Standards for acid rain 
precursors, sulfur dioxide and nitrogen oxide, have been set under the Clean Air 
Act to protect public health and are being met in virtually every part o f th€ 
country . A careful reading of recent Senate testimony indicates the health 
effects mentioned do not relate to acid rain but rather to local pollution 
episodes, or to effects from exposure to sulfur dioxide well above the 
health-based standard. There is no basis to claim acid rain is a public health 
issue except for the potential problem o f heavy metal release to the environmen t 
due to low pB, which is being studied. 

The time to stop talking about acid rain is when we understand i t , have 
determined its actual effects and know hov to effectively control it to protec t 
resources of concern. Before committing billions of dollars t o acid rain 
controls, we have time to let good science answer these questions and gujd e 
public policy . 

cc: John J . Curley 

Sincerely, 

Earl W. Mallick 
Chairman 
Cle an Air Working Group 



USA TODAY 

February 17 , 1987 

District of C.Olumbia: No aisis 
USA TODAY'S rush ID jud8ment on add 

rain ignores the 9Cienti6c evidence tbat ... 
been piling up tor ymrs." Acid rain is tbe tong­
nng,e tnmspon of sulfur dioxide and nitro@en 
oxides wbicb result in wet and dry acid deposi­
tion on l"90Ul"0eS of amcem. It lbould not be 
oonfu9ed With tbe CIIU9e and effects of other at­
mospbertc pbenomena such as tbe RlobBl 
wanning or greenhouse effect, stratospheric 
ozone depletion, tropospheric ozone buildup or 
smog. Your editorial managed to mix the effects 
of all of these pbenomena (except the green­
house effect) and moduded we have an acid 
rain crisis. After ymrs of debate, the C89e tor 
acid rain controls bas not been made. Under 
current requirements of the Qear Air Act, emis­
sion trends for nitrogen oxides are essentially 
level and there bas been significant reduction of 
sulfur dioxide emissions, yet the acidity of rain­
fall has not changed. We simply do not know if 
future emissions reductions will measurably im­
prove rain pH. We do know that trends estab­
lished by recent research indicate the problem 
is stable and that we have time to let science 
guide the debate. There is no crisis. 

F.arl W. Mallick 
Qean Air Working Group 

usx Corp. 
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Marathon Oil Company 
USS 
U.S. Diversified Group 
Texas Oil & Gas Corp 
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January 7, 1987 

The Honorable 
Tom Ridge 
U.S. House o f Representatives 
Washington, D.C. 20515 

Dear Tom: 

It is good to have you and the 100th Congress back in town. 
Confirming our phone conversation, several members o f the Clean Air 
Working Group would like to meet with the 92 Group t o discuss acid 
rain legislation in the 100th Congress. 

The Clean Air Working Group (CAWG) is composed of over 100 
representatives of the business and industrial community in 
Washington. In addition, most industry associations and key 
organizations representing business and industry in general are 
members of CAWG. We are concerned with amendments to the Clean Air 
Act, especially the enactment of any acid rain control legislation. 
The purpose of our group is to coordinate the business community's 
response to Clean Air Act legislative activities. CAWG seeks no 
amendments to the Clean Air Act in the 100th Congres s and is in 
support of the Administration's current position on acid rain. 

The time, place and fo rma t of the proposed meeting is completely 
open. I would expect a minimum of 6 and no more than 15 CAWG members 
to participate depending upon the number of 92 Group members that 
would plan to attend. We would like to meet as soon as possible on 
the Hill, in the Capitol Hill Club, or perhaps in one of the House 
office buildings. We could meet over breakf ast, lunch or dinner or 
at any time during the day. I believe the format should be informal 
a discussion lasting perhaps one hour of our views and hopefully the 
92 Group's perspective on acid rain. We, of course, would expect to 
cover any expenses that might be incurred as a result of the meeting. 

I believe an exchange of views 
though we may not be in agreement. 
benefit -- at least know first hand 
taken. Thanks for considering such 
it with the 92 Group membership. 

on acid rain is important even 
Hopefully, all participants will 
why certain positions have been 
a meeting and agreeing to discuss 

Sincerely, 
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MEMORANDUM 

SUBJECT: e Heek of March 2-6, 1987 

FROM: 

TO: 
for Legislative Affairs 

CONGRESSIONAL INITIATIVES 

1. Issue. Clean Air Ac t 

Acid Rain/Clean Coal Technology 

On Wednesday, March 4, 1987, Senate Environment and Public Works 
Corimittee, Subcommit t ee on Environmental Protection, Mitchell (D-ME) 
Chairman, held a hearing on anerging and available technologies 
for the control of ac id rain precursors. The purpose of the hearing 
was to review the status of advanced technology for acid rain 
control and its appl i cability to new or retrofitted plants. ,lhg_ 
witnesses, including Senator Byrd, felt that the technologies 
are c l ose to commerc 1ai1zat1on and that an control u ht to be 

app y1ng , sources rather than retrofitt,n . 
ome nesses, specifically the Tennessee Valley 

Authority, questioned whether there will be substantial replacenent 
of existing sources i n the next 10 or 15 years, focusing on the need 
for retrofit on plan t s if acid rain is to he controlled. 

?.. Issue. Asbestos in Schools 

On Tuesday, March 3, the Senate adopterl H"'l. Res. 153. The resolution 
requires funds be available for EPA issuance of grants and loans 
to ensure that local educational agencies can complete asbestos 
abatement work in schools during 1987 summer school recess. The 
legislation has been transmitted to the President. 
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ACID RAIN 
LEGISLATION 
= ANDTHE = 

ECONOMY 
~M~~lliJu~W~ ~lliJ[)m[lmffiOOW 

A National Association of Manufacturers policy study 
using the Data Resources (ORI) Model of the Economy 
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Acid Rain Legislation 
and the Economy: 
Executive Summary 

Waxman 
Utilitks "'"ulJ l,c rc-quircJ to mcrl a 10.mill inn ton SO, 
reduction target in two srnp;es. Stnrt in!( in J"nuary l'i'Jl, the 
state average S02 cmi,siun limit lot· fossil fuel-fired elcrtric 
utility buikr; will lx' 2 pounds per million Jlms (British tht't­
mal units). l n 1997, the limit foils 10 1.2 ponnds per mi llion 
Rm~ for hoth u1ilitv and industrial boiler,; . Utilitv and inJus 
trial fm,il pLuts would also be reqnired to me,,t a statewide 
NOx emission limit of 0.6 prnmds per milli ,rn Btus byJ~nuary 
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'fable 3 

Difference Between the Partial Stafford and Base Scenario, 
Percent Difference. and Trough Year (If Before 2000). for: 

JJon- Agricul tural Employment (thousands) 

Percent Trough 
Difference Difference Year 

U.S. Total -360. 163 0.298 1999 

Ne.,, England 3.983 o. 053 1999 
Middle Atlantic -52. 029 0.272 

South Atlantic 131.652 -0 .601 1999 
East North Central -144.560 0.742 
East South Central - 50 .608 0.791 1999 
west North Central 35. 300 0.417 1999 
West South Central 1.188 0.011 1990 
Pacific North...--est 0.751 0.018 1990 
Pacific south.,,est 3.299 0.018 1990 

Table 4 

Difference Between the Partial Stafford and Base Scenario. 
Percent Difference. and Trough Year ( If Befo1·e 2000). for: 

Manufacturing Employment (thousands) 

Percent Trough 
Difference Difference Year 

U. S . Total -189.093 - 0. 969 1999 

New England -11 .070 -0 . 739 1999 
Middle Atlant ic -23. 214 -0. 787 1999 

South Atlantic - 44.081 -1.404 1999 
East North Central -64.661 1. 585 1999 
East South Central -11.497 - 0.8'71 1999 
west Nort h Central - 13.444 1. 017 1999 
West South Central -5. 900 - 0. 372 1998 

Pacific Northwest - 4 . 485 -0. 715 1997 
Pacific Southwest -12.508 0.426 1997 
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Table 3 

Difference Between the Partial Stafford and Base Scenario, 
Percent Difference, and Trough Year (If Before 2000). for: 

Non- Agricultural Employment (thousands) 

Percent Trough 
Difference Difference Year 

U.S. Total - 360. 163 0.298 1999 

Ne.; England 3.983 a. 053 1999 
Middle Atlantic - 52. 029 0.272 

South Atlantic 131.652 -0.601 1999 
East North Central -144.560 0.742 
East South Central - 50. 608 0.791 1999 
west North Central 35. 300 0.4 17 1999 
West South Central 1.188 0.011 1990 
Pacific North ..... est 0.751 0.018 1990 
Pacific south.;est 3.299 0.018 1990 

Tobie 4 

Difference Bet1o1een the Partial Stafford and Base Scenario. 
Percent Difference. and Trough Year ( If Befo1·e 2000). for: 

Manufacturing Employment (thousands) 

Percent Trough 
Difference Difference Year 

U.S. Total -189.093 - 0. 969 1999 

Ne .... England -11.070 -0. 739 1999 
Middle Atlantic -23.214 -0. 787 1999 

South Atlantic - 44.081 -1.404 1999 
East North Central -64.661 1. 585 1999 
East South Central -11.497 - 0.871 1999 
west North Central - E'i.444 1. 017 1999 
West South Central -5. 900 - 0. 372 1998 
Pacific North1o1est - 4 . 485 -0. 715 1997 
Pacific Southwest -12.508 - 0. 426 1997 



"fable 5 

Difference Bet"'1een the Partial Stafford and Base Scenario, 
Percent Difference, and Trough Year (If Before 2000), for : 

Real Disposable Income (billions of 1972 dollars) 

Percent Trough 
Difference Difference Year 

U.S. Total 4.759 0.280 

Ne"" England - 0.023 0.021 
Middle Atlantic -0.695 -0.250 

South Atlantic - 1.981 - 0.666 
Ea.st North Central -2.257 0.874 
East South Central -0.662 -0.825 
West North Central - 0.379 - 0.335 
West South Central 0.017 0.014 1990 

Pacific Northwest 0.008 0.016 1990 
Pacific Southwest 0.040 0.016 1990 

Tubk6 

Difference Between the Partial Stafford and Base Scenario, 
Percent Difference, and Trough Year (If Before 2000), for: 

Manufacturing Production Index ( 1973: 1 .. 1) 

Percent Trough 
Difference Difference Year 

U.S. Total - 0.025 - 1.286 1999 

New England -0.030 -1.178 1999 
Middle Atlantic - 0.017 -1.112 1999 

South Atlantic -0.044 -1.859 1999 
Ea.st North Central -0.027 - 1. 956 1999 
East South Central - 0.025 - 1.201 1999 
West North Central - 0.025 - 1.256 1999 
West South Central -0.011 - 0. 519 1997 
Pacific Northwest - 0.023 -1.013 1997 
Pacific Southwest -0.023 - 0. 766 1997 
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