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corded the respect and gratitude of
thelr fellow cltizens.

In the past few years, Congress has
repeatedly turned to Federal retirees
to ask thet they tighten their belts to
help us balance the Federal budget.
Laws have been enacted to reduce the
full effect of cost-of-living formula in
thelr annuitles, ta reduce or eliminate
their spouse and survivor Income
under saclal security, and to reduce or
eliminate tax benefits Intended to pro-
vide them some tax rellef roughly
comparable to that accorded soclal se-
curity reciplents. This year alone, In-
crepses in premiums In the Federal
employees health benefit program
have Incressed 31 percent for both
active and retired Federal workers.
While I do not belleve that all these
cuts have necessarily been in the coun-
Lry's best interests, I must say that the
Federal retirees in my State have been
willing to accept these cuts as their
share of the burden in the fight Lo sta-
billze our national economy. They
have endured these budget cutbacks in
the spirit of cooperation and patriot-
{em which has been a hallmark of the
Ameriean character,

In Tennessee, there are 16,808 re.
tired employees with average annuitles
of 5604 & manth, There are 6,410 per-
sons recelving survivor annuities on
the average of $404 a month. Nation-
wide, only 8 percent of all Federal an-
nuities exceed $20,000 per year and
like soclal securlty Income, Federal re-
tirement i fully taxable at all levels of
Eovernment.

In Tennessee, Gov, Lamar Alexander
hes proclaimed the week of April 26,
as8 retired Federal employees week to
honor these Americans to whom we
owe & great deal of gretitude for their
past services, and their continuing ef-
forts as retirees to make our eommuni-
ties better places to live.

Mr., President, I ask that a copy of
this proclamation bhe Included in the
Reconn, followlng my remarks.

The proclamation follows:

PROCLAMATION

Whereas the U.8. Civil Bervice Act of 1883
wag slgned into law by Lthen President Ches-
ter A, Arthur, thereby creating the U.8.
Clvll Bervice Bystem; and

Wherens the U.8. Clvil Bervice Retirement
Bystem was ereated In 1820 and signed into
law by then President Woodrow Wilson: and

Whereas virtually all State, county snd
municipal civil gervice ayslems have derlved
from the U.B. Civil Bervice Act: and

Whereas untold thousends of U8, Civil
Bervice employees have worked diligently,
palriotically, sllently and with little notice
to uphold the highest traditions and ideals
of our country; and

Whereas Lhousands of Federal employees
ara retired In Tennessee and continue Lo
devole Inestimable time and effort toward
the betterment of our communilies and
Elate;

Now, therefore, 1, Lamar Alexander, s
Governor of the Btate of Tennessee, do
hereby procieim the week of Aprll 25-30,
1882, as “Retired Faderal Employees Week"
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In Tennesaee and do urge our citizens Lo join
me in this worthy observance.s

ACID RAIN

# Mr. MITCHELL, Mr, President, the
issue of acid rain hes been debated ex-
tensively In the Congress and through-
out the country in the past year. One
reason Lhat Lhe national awareness of
this problem has grown so dramatical-
ly is its coverage by the press. Numer-
ous articles and television and radio
shows have discussed the nature of
this environmental threat to our water
regources, vegetation, erchitecture,
and possibly forests,

One particularly informative feature
article appeared In the National Geo-
graphie magazine in November last
yvear. This article, and & feature story
on energy, have just earned for Na-
tlonal Geographic the Pulltzer Prize
for Public SBervice in Magazine Jour-
nallsm. I congratulate Natlonal Geo-
graphic and Dr. Anne LaBastille, the
author of "Acid Rein—How QGreat &
Menace?", for a slgnificant contribu-
tlon to the further understanding of
this §:5ue,

I rommend Dr. LaBastille's article to
my colleagues and I ask unanimous
consent that it be printed in the
RecorDp at this point.

The article follows:

[From the Na.t.luna.inﬁaﬁmuhin. November

Acip Rain How GreaT A MENACE?
(By Anne La Basi{lle)

Evenings, I often stroll out on my cabin
dock to enjoy the view of on Adirondeck
Inke, But the scene Is not es I remamber it
No trout rise to the water's surface, swirling
sunset colors, No ospreys guest along the
shoreline, scanning for fish. No otters
Eprewl on my rocky point, erunching bull-
heads for dinner,

North and south of where I live are at
lenst 180 flshless ponds, about 8 percent of
all the ponds and lekes in the Adirondack
Mountaine of New York.

Four thousand miles away I recently over-
looked a silent lake In Bweden. Gnarled
pines framed its sparkling, too blue walers,
Dr. Willlam Dickson, en squetlc chemist
with the Bwedish Nationel Environment
Protection Bosrd, pointed to an ancient
rock wall skirting the steep shore.

“The Vikings bullt this defense line e
thousand years ago." he sald, "and survived
& long slege here. They had wood, water,
and all the trout they could eat. But now,
for the first time slnce the lece Age, Btone
Lake doesn't hold & single troul, I estimale
that 20,000 lakes of Lhe 100,000 In our coun-
try are flshless or aboul to become go."

It waen't alwaya Lhls way. Earller in this
century Adirondack lskee and those of
Beandinavie produced prime Lrout, and wild-
iife was plentiful. Then, as If a curtaln were
drawing slowly mcross & stage, aguatic orga-
nlems began to die In some of them, and
other animals dependent on them deelined,

Why? An energy-related problem ecalled
acld raln (or, move correctly, acld deposi-
tlon, which encompasses dry as well B8 wet
acidic substances). How great thie menace
Is, no one Is certain. But it now engages the
efforts of hundreds of sclentlsts from a
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range of disciplines, and a broad-brush ple-
ture of the prablem is emerging.

Certainly, meid rain ls affecting surface
watersa in the eastern United BStates,
Canadsa, and Scandinavia. Probably it {s af-
fecting surface waters elsewhere, ACross
wide areas of the Northern Hemlsphere,
and also corroding bulldings; i may be
threatening forests and croplands, the solls
and ground-water Lhat support them, even
human health iieelf.

Despite these many qualifiers, the fact 18
irrefutable that flsh In eensitive lakes are
being destroved by mcid rain (as measured
on & pH scale of 0 to 14), Thus the felsly
brook trout of troubled Adirondack weters
plays the role of the proverbial cancry In
the coal mine, warning us of Impending
peril,

CULPRIT: BREATH QF THE MACHINE AGE

The problem of acld deposition starts,
most experls agree, with the worldwide
burning of coal, ofl, and naturel gas Desplie
general adherence to exlsting enironmental
controls, the amokestacks of electrical gen-
arating plants, industrlal boilers, and smelt-
ers relepse sulfur dioxide and nitrogen
oxides, the chief precursors of acid raln. Ni-
trogen oxides aleo puff from the exhaust
pipes of motor vehieles and slowly escape
from chemical fertilizers.

Other contaminants also are discharged;
of particular concern are acidle soots and
specks of toxic metals such as lead and cad-
mium. But [t g the oxides of sulfur and ni-
trogen that are the major eulprits In form-
Ing ackd deposition, both wel and dry.

Bome of these pollutante hover above the
city or indusirial plant that spawned them,
creating clouds that sometimes seltle on the
local landscape, Molstened by dew or a logal
shower, these emisslons may transform Into
aclde and damage vegetation and wildlife,
eteh car fnishes, and corrode bulldings and
bridges, This short-range fallout leaves the
blight and tarnlsh that we sssociale wilh
the smoky citieg of an earlier Industrial era.

HIOH-FLYING PFOLLUTION ALDB ACID RAIN

More sulfur dioxide (80,) and nitrogen
oxldes (NO,), along with other combustion
products, climb ekyward, especielly when
vented upward by tall stecks. There Lhey
clreulate with the great alr messes that
form our wealher systems, It is these ven-
turesome travelers that become the chief
contributors to aold preclpitation,

Their [lights may last for daye and take
them hundreds, even thousands of miles, En
route, the pollutant molecules Interact
chemically with sunlight, moisture, oxi-
dants, and catalyste to change into other
compounds of sulfur and nitrogen. Eventu-
glly some of the compounds are captured
within clouds or by ralndrops and snow-
flakes to form acld rain and snow—which in
reality are dilute solutions of nitrlc and sul-
furic eclds.

The remaining sulfur and nitrogen com-
pounds sifl down As grses and dry partlcles,
awalting the firet rainstorm or dewlall Lo
traneform them Into droplels of ackd,

Because of these long Journeys, acld depo-
sition 18 no respecter of state or national
boundaries. Dr. Anthony Knap of the Ber-
mude Biologlcal Btation for Research has
reported acld raln on that mid-ocean, nonin-
dustrial island, es has Dr. John M. Miller of
the National Oceanle and Atomospheric Ad-
ministration (NOAA) stop Maune Loa volos-
no in Hawall,

Perplexingly, certaln aites In the less In-
dustrialized Bouthern Hemisphere receive
riins ae acidle es those of Hawall and Ber-
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muda. This suggests that the sulfur com-
pounds are also released by blologic activily
ecourring In the oceans or that they are car-
ried long distances.

Despite Lthe [nsldious ease with which acld
rain precursors can Lravel, regions where its
impacts are noticable are, aa yet, relatively
few and predictable. They lle mainly In the
industriglized belt of the Northern Hemi-
gphere, downwind from dense concentra-
tions of power plants, smelters, and urban
sprawls. Often they are mountainous, and
g6 such they frequently bathe in rains and
snows, Well watered, these areas are typical-
Iy clothed In forests and laced with lakes
and streams. Thelr solls often are thin-a
fragile flesh spread over a skeleton of glac-
ated bedrock.

This describes the Adirondack Mountains
almosl perfectly. It also fita other acld rein
hol spots, guch a8 rock-ribbed Nove Scolln,
where nine acldifled rivers no longer sup-
port salmon reproduction, and the Canadian
ghield country of southern Ontario and
Quebee,

Other vulnerable areas Include the Great
Bmoky Mountains, hundreds of sensitive
lakes In Wisconsin and Minnesota, the Pa-
cifle Northwest, the Colorado Rockies, and
the Pine Barrens of New Jersey, & etriking
paraliel to New York's Adirondacks exlsts in
Beandingvia, whera galaxies of lakes glini
emong low mountaing walered by acld pre-
cipltation drifting northward from Europe's
industrial belt,

Conversely, certain areas can tolerale acld
falloul because of the neutralizing effect of
their alkaline soils—a natural resistance
known as buffering. Limeslone reglons such
a8 Lthe Allegheny Mountaing enjoy this Im-
munity, A simllar buffering takes place in
much of the Midwest, where alkaline dust-
blown from the West can also neotralize
foid rain before I fells to Lhe ground,

NATURE FAR OUTDONE BY MAN

How long have we hed acidie raln? Prob-
ably since Lhe first raing fell on & new-
formed planet, Voleanle eruptions, foresl
fires, and even the slow baclerial decompos-
tion of organic matter produce gulfur or ni-
trogen compounds, Lightning bolla form
NO, from the nitrogen In earth’s atmos-

phere.

When administered in nature's measured
doses, this atmospherie “pollution” can
serve a8 & wholesome, gentle way of fertiliz-
ing the landscape. In good [aith could
Bhakespeare extol the “gentle raln from
heaven” In The Merchan! of Venice, and
Roverl Frost write of downy flekes In his
“Btopping by Woods on & Bnowy Evening."

But this natural cyele began Lo give way
about two centuries ago, when man intruded
with Lthe cloud of coal smoke that signaled
the start of the Industrlal revolution. Bud-
denly, sulfur and nitrogen that had aceumu-
lated In fossill fuels for milllons of years
were released o rapldly as coal could be
burnel, Swiftly the volume of man-made
pollutanta gained on nelure's, Today, &
large coal-fired power plant ean emit In &
gingle year as much sulfur dioxide as was
blown out by the May 18, 1880, eruption of
Mount BL. Helens in Washinglon Blate—
some 400,000 tons.

The tote] amounts of 80y and NO, that
mankind relenses are staggering, In 1880 the
1.8, elected more than 28 million tons of
sulfur dioxide Into the alr in addition Lo
nearly 22 milllon Ltone of nitrogen oxides,
For Canada the flgures were flve million
and two milllon tons. Last year the two na-
tions, slong with Europe, pumped almosat
100 million tons of BO, Into the almosphere.
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As early aa 1862 en observant Engilsh
chemist, Roberl Angus Bmith, discovered &
relationship belween the increasingly sooly
skies of Industrial Manchester and the aeldi-
ty he found In precipitation. Twenty years
leter he used the lerm scid rain in & 600-
page book on the subject.

This remarkable work was negieolted untll
Dr. Evillc Qorham, & Canadlan ecologist
now &t the University of Minnesota, elabo-
rated on Bmith's work In the later 18608, He
too was Initially ignored.

BCIENTIFIC INTEREET FIQUED BY BWEDE

Acid rain's deserved notorlety finally came
In 1887 when a Swedigh pol] sclentist named
Byante Odén reporied a pattern of increas-
Ingly acld precipitation over time and geo-
graphic ares. From his studies, he prohesled
serious Impacts on solls, waters, forest, and
structures.

Employing colerful lenguage that charac-
terized acid raln as “chemlical war,” Dr.
Odén provoked & fellout of concern that
sparked the Intense Interest found among
loday's sclentists. His findings established
him @s the father of acld rein research. In
all fairness, however, Dr, Gorham must be
considered the grandfather and Robert
Angus Bmith the great-grandfather.

Acld precipitation In North Ameriea found
gn early student In Dr. Gene Likens, an
ecology professor &l Cornell University. In
1g63 Dr. Likens and Dr, F. Herbert Bor-
mann of Yale had begun a multidiseiplinary
study of foresi productlvity In & small wa-
tershed of the Hubbard Arook Experimen-
tal Forest in New Hampshire, Thelr initial
precipitation records revealed surprisingly
strong acld content, consldering the remiole-
ness of the site,

The Hubbard Brook study provides the
longest continuous record of acid precipiia-
tlon chemistry in North America—a record
that mccurately shows annual fluctuations
in acidity but no clear trend as Lo worsening
or Improving condltlons through 1881.

TROUBLE FROM TALL ETACKE

Untll a few decades ago, air pollution was
largely an urban concern. The economic
surge Lhal vegan with Weorld War II
brought Increasing use of foasll fuels, and a
corresponding increase In pollulants.

Well-intended regulations may unwitling-
Iy have aggravated the problem. New Envi-
ronmental Protection Agency (EFA) rules In
16870 caused plants to Incresse the helght of
thelr stacks; thus winds carrled pollutants
far from local sources, Today In the UB,
170 stacks tower 600 feet high or more, In-
cluding 20 that reach 1,000 feel.

The record stack, a 1,260-foot giant al &
nickel amelter in Budbury, Ontario (right),
aleo holds the record as the free world's
single greatest source of BO; pollution—
2,600 Lons & day (albell & welcome reductlon
from the 7,000 lons dally in earlier yearg).
Buch huge stacks, spewing contaminantis
into large weather sysiems, have helped
make alr poliutlon an Internationsl phe-
nOmendar,

MNevertheless, experls acknowledge thaet
much remains to be learned pbout eeld rain,
even guch basic questlons ne: Where, exact-
1y, are Lhe speciflc sources of acld-causing
pollutanis? The answer 18 disputed, for it
could Involve the expenditure of large sums
of money, and poalbly even redirect the na-
tion's energy polluy,

“One of the major {ssues” explaing Dr,
Fred Lipfert, a sclentist at Brookhaven Na-
tlonal Laboratory on Long Island, “is the
mechanice by which alr pollutants entler
rain,”
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“It's natural lo assume that the fossil
fuelburning reglons of the eastern United
Btates are responsible for thelr own acid
rein. But the Ohio River Valley 15 & huge in-
dustrial user of coal, and because It has pre-
valllng winds that carry ita emissions east-
ward, It may, under certaln conditions, be
more important than eastern industry Lo
guch sensitive ateas a8 the Adirondacks,

“Also,” Dr. Liplert continued, *the EPA in
the 18708 permitied widely varying emission
gmounts from pre-exieting smokestacks,
with the tghter standards being applled In
the heavily populated Easli, Bome Midwest
gources were allowed to disperse a8 much as
200 pounds of 80, per ton of corl, Because
new sources are now allowed only 16 pounds
per ton, the alder plants remein the blggest
contributora.”™

Mot evervone believes the blame can be so
handlly pinpointed. Those who argue the
point represent, in large messurd, the na-
tion's energy companies and power utilities.

Bays John M. Woolen, environmental di-
rector for the glant Peabody Coal Company:
“Nobody has yet proved s direct relation-
ghip belween the level of sulfur emisalons in
the Midwest and the amount of acid rain
that falls In the northesstern UB. and
Canada, And untll we have this proof, we
should go slowly In order to develop the
most prudent control scheme. Belore being
required to retrofit expensive scrubbers to
reduce emisslons, we want mssurance they
will do some good—say, that & 20 percent re-
duction in sulfur emisslons in the Ohio
River Valley will bring & 10 percent decrease
in meld raln back Easl.™

DETECTIVEES OF DIRTY BHIES

How do you prove that & speciflic Ohlo
power plant is sending out Lthe emissions
thet ere killing trout in my Adirondack
lake, hundreds of miles downwina! How do
you trece & molecule of sulfur dioxide on L8
long journey through dark end turbulent
clouds?

To track pollutenis, sclentisis engage in
perobaties that do credil to the fiying elr-
cuses of ofd. Ducking In and out of drifting
pollution plumes from urban areas and
power plants, they take alr and waler sam-
ples In atlempts Lo ldentify and track the
flow. Compuler-generated models then pre-
dict the pollutants’ trajoctories.

One of the most valuable tools in this
gleything 8 & growing nationwide network
of 84 aeld rain monitoring stetions, set up In
the late 18705 under the gulding hand of Dr,
Ellla B. Cowling of the S8chool of Forest Re-
sources &t North Carollng Stale University.
A private organization known as the Nation-
al Atomospheric Depositlon Program
{NADP), It analypce samples of rain, snow,
and dry fallout from 32 states. A companion
gurvey, the Canadian Network for S8ampling
Precipitation (CANBAP), covers 56 locales
In Canada,

Theze monitors reveal that virtually all
the eastern U5, and much of southeastern
Canada are receiving highly acldiec precipita-
tion. Measured on the pH scale, where 7.0
equals & perfect balance between acidity and
alkalinity (diagram, page 680), Lthe raine
range from 4.1 Lo 4.6—ten to thirty thnes as
acld as uncontaminated raln. Specific
storme have dumped pH 2.7 precipitation—
as acld a8 vinegar—on Wheeling, West Vir-
ginia,

THREE LAKEE, THREE hEBULTS

I can visit, convenlently cloge to my cabin,
& lake acldification study (one of 20 scparate
research projects In the Adirondacks) that
ie leking & five-million-dollar look at Lhe



7116

chemistry of wild lakes us & result of acld
deposition. Sponsored by the Electric Power
Research Institute, & nonprofit research
arm for 600 electrical utility companies, the
study traces what happens to three lakes
and their watersheds from the moment acld
raln and enow hit the Lreetops to their final
fow from the outlels.

“What we're [inding,” explained Dr.
Jamez N, Galloway, an environmental
chemist from the University of Virginia. “is
that each lake is personalized In its resction
to acid rein, For example, no one has caught
Eny brook trout at Woods Lake, which hes
had & pH of 4.7, for years—this Is too acid
for fish. But brookles Lhrive at Sagamore—
pH 6.8—and at Panther—pH 7.0, Yet all
three lie at ronghly the same elevatlon
within 20 miles of one another and receive
Lhe same kind of acld deposition.

"Many factors conlrol this reaction: slze
and shape of the watersheds, Lype of vegela-
tion, bedrock, end solls, and the residence
time of precipitetion In the soll. Fishless
Woods Lake, with its shallow soll and steep
slopes, provides little residence time and
thus little buffering of the acid rain."

An Important breakthrough in acid rain
regearch came In 1877 [rom Adirondack
studies by Dy, Carl Schoffleld of Cornell. In-
vestigating how acldity actually killed lake
fish, he observed that aluminum compounds
were collecting in the gllis of [ry, To combat
the pollutant, the fry exuded R mucus in
such amounts (U [nelly strangled them.
Acld precipitation, Dr. Schofleld concluded,
was leaching aluminum from surrounding
Soi{ls—a process known as mobillzation—and
bearing it Into the lake water. Today soil
sclentists recognize that acld rain mobllizes
many toxic metals, Including mercury and
lead.

Acid rain and its companlon heavy metals
produce & long laundry list of suspecled
threats lo the environment, These extend
far beyond agquatic ecosystems, to forests,
crops, soils, wildiife, groundwater, manmade
materials, and perhaps human health,

Mrny of these ill beset Bcandinavia,
where I went to gee Lhem [lrsthand, Aquatle
chemist Dr. Arne Henrlksen gulded me on
an hour's hike around the rocky shores of
Norway's Hovaln Lake. The suriace
stretched mercury smooth, ebony black toa
stony mountain.

"It's B0 miles Lo the sea,” gestured Dr.
Henriksen, “ond hundreds mora miles to the
nearest pollution sources, Bub walch." He
took my pH meter, a small gauge resembling
& battery tester, and dipped its probe Into
the watler. IL read 4.4, “That scidity has
come from somewherel” he clalmed, looking
southward toward Industrial Europe,

FOR FISH, SPRING CAN BE DEADLY

Quietly we rowed to a lone cabin on & pe-
ninsula, on loan for use as & fleld station for
o massive acld raln research program known
by its Inltials, SNSF, It was launched in
1872 following the disappearance of fish In
sputhern Norway. As 1 stepped inside the
shadowy bullding, outllnes of two enormous
brown trout on the wall caught my eye.
Both were longer than my forearm with fin-
gers pulstretohed,

Dr. Henriksen sald, "Those were caught in
the early 1930s. Mot a fish has been taken
by any method from Hovatn aince 1946,

He started a fire in the corner hearth and
picked up & worn ecabin journal. “Here it
tells that the owners citen tried restocking
the leke, Introducing thousands of flsh, but
none survived. By 1887 they suspected meid
rain, Discouraged, they offered their cabin
and lake to the research project,”
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Dr. Henriksen explalned how the most
severe fleh kills oceur in early spring. All
winter, the pollutant load from storms accu-
mulates In the showpack as If jn a greal
white sponge. When mild weather gives the
sponge & “sgueeze,” aclds concenirated on
the surface of the snow are released with
the first melt, Thus, the first meltwater can
be five to ten Umes more acld than the re-
maining snowpack, This acld shock, acting
In concert with mobilized aluminum, pro-
duces the drastic changes In water chemis-
Lry that destroy fish life.

With predacecus fish gone, aquatic Insects
can flourish, unless they too are senative to
acldity, Acid-tolerant species, such as water
boatmen, thrive. All other aquatic faune de-
cllne In varlety, as do the specles of phyto-
plankton. A reduction In the sheer numbers
of these tiny plants may allow light to pene-
trate farther through the water. That's why
acld-impacted lakes are often deseribed as
being unnaturally clear or blulsh,

Larger plant llfe too is affected. Water
lilles deeline, while the ephagnum mosses
and fllamentous algae grow prodiglously.
These can form Impenetrable mats, sesling
off oxygen and retarding decay of lake-floor
ltter. Looking into the crystal water of a
lake In Sweden, I saw leaves on the lake
boitom that had not rotted In three years,

No acild lake therefore ls really dead. In-
glead its population struclure reveris to
fewer species, radleally altering the food
web.

LAND BHOWE MIXED EFFECTE

Unlike these dramatic effects on aguatic
life, the influence of acld rein on crops and
forest ls difficuit to measure, No conclusive
evidence of actual crop damage by acid rain
has yet been shown. This could stem in part
from the fact that sulfur and nitrogen, even
when sdministered in the form of mild
acids, serve ge plant nutrients.

Laboratory tests, in which crops are
grown in simuleted acid rain conditions,
produce & mixed bag of results. Some show
& reduction in erop yleld, others no effect,
and yel others showed actual yield In-
CrERAES.

Yot many scientlsts fear that long-term
exposure to acid reln inevitably must cause
plant stress,

I8 acid raln curtalling forest growth? The
answer to this vital guestlon too remalns an
ambiguous yes end no, It i complicated by
the fact that forest systems are blologlcally
maore complex than croplands, and have &
lohger reaponse time to acld stress.

“During six years of field experiments,
growth of Scotch pine has sctually been
stimulated by acid rain, at least on poor
s0l15," T heard from Dr, Folke Andersson of
the B8wedlsh University of Agricultural SBel-
ences. “This change may be explained by
the fertilization effect of the nitrogen that
comes with polluted raln,"

But Dr, Andersson was quick to add: “This
fertilizatlon probably cannot compensate
for the delay In decomposition of forest-
Moor litter caused by acld rain, and the ac-
cumulation of heavy metals |n sofls over
long time spans. And, In fact, another ex-
tended study has shown decreases In growth
rate on both poor and good soila,

"We need another 26 years,” he sald, "to
determine {[ acid rein is serlously impairing
tree growth, or causing other bad effects.”

However, & West German study recently
linked acld deposilion with the death of
trees’ feeder roats and the subseguent de-
cline in forest growth.
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DOES WILDLIFE SUFFER TOD?

Uncertainty also surrcunds the effects of
acld rain on wildlife. Ungquestionably It s
harmful (o amphiblans such &s salaman-
ders, spring peepers, and [rogs—creatures
that 1ay Lhelr eggs In acidifled ponds and
meltwater pools.

Dr. Erik Nyholm of the University of
Lund in 8weden, studying the breeding biol-
ogy of small songbirds slong lakes In Lap-
land, found fewer eggs. less hatching suec-
cess, and soft or missing shell material.

He theorizes that the birds were poisoned
by aluminum from feeding on contaminated
Insects. “The aluminum probebly was
lerched from the soll by the acid snow and
rain,” he said. "High sluminum content
found In the bonc marrow of the blrds coun-
teracted calelum deposition, resulting in de-
fective eggshells. Other birds, feeding deep
in the forest or mround buffered lakes,
showed no such problems.”

A few mammals also may be showlng blo-
logleal reactlon to eeld deposition. In
Poland, g large group of roe deer llving in &
forest directly downwind from Krakow's
steel mills demonstrates definite declines in
antler size and trophy value during the past
26 years. Pollsh blologists belleve thatl the
deer's habltat has been contaminated by
acld and heavy-melal deposltion,

The reaction of solls te acld deposition un-
derstandably stirs wide concern, for these
gre  critieal  ecosystems, supporting the
plants and animals that give us food, flber,
and forest producls. They represenl our
long-term bank account. Is acid rein sterting
to eat up Lthe principal?

Maturally acidic aolls, commaon L0 many ra-
glons of the U8B, possess little bullt-in buf-
fering capacity. Laboratory and fleld experi-
ments with simulated acld rain show that
acidifying soils may undergo & host of unde-
sirable changes: increased leaching of trace
elements such as aluminum and manganese,
& slowdown of the organisms that break
down forest-floor litter, and reduced nitro-
gen.

HOW DIM THE FUTURE?

These laboratory results leave many sclen-
tists with a haunting fear. If acid deposition
continues unabated, vast tracte of sensitive
golls may slowly decline In fertility until
their productivity fails. When, or If, this
might occur, no one can calculate, but it's
effects could be difflcult to reverse.

And what of corroslon—Lhe eating away of
man-made materials by acids? Englneers
have despalred {or decades as alrborne pol-
lutants have attacked struclures ranging
from steel bridges to tombelones, The st of
the wounded Includes many [amous names:
The caryatids of the Acropolis, Egypt's tem-
ples at Karnak, the U.B, Capltol. Even that
glorious copper lady—the Siatue of Liber-
ty—Is under the onslaught of acld rain and
corrosive gases and partlcles.

If acid rain, with 1ts assoclated gases and
metals, can be detrimental to animals and
structures, what might It be deoing to
people? No immedlate, direct health prob-
lems, such as getting "burned” by acld rain,
have been observed or reported, Indirect ef-
fects have been noted, however, bolh [rom
dry and wet acid deposition.

Dry alrborne pollutants—usually sul-
fates—are largely associated with respirato-
ry diseases—chronic bronchitis, asthma, and
emphysema, Dr. Leonard Hamilton, =&
Brookhaven Natlional Laboratory epldemi-
ologist, estimated in 1975 thet “rcid sulfates
from fossil fuel . . . emisalons are responsl-
ble for 7,600 to 120,000 deaths & year."” Few
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other sclentists believe there Is enough solid
evidence Lo support such high flgures.

Another health effect relates to scidified
groundwaler in Scandinavia. In western
Bweden [ drove through rural provinces
with Dr. Hans Hultberg of the Swedish
Water and Alr Pollution Reserrch Institute.
We bounced over rough roads In farmland
where severe groundwaler acidifieation has
begun, along with conteminetion by metals
leached from the soil.

“8ee that farm over there?” Dr. Hultberg
pointed. “The bables had diarrhea off and
on for monthe until we found that high
copper contenl in the drinking water was
the cause, Their well was acld. The water
leaches copper from the plumbing lines.”

A HAIR-TINTING EXPERIENCE

We passed & small cottage. “The lady's
heir there was tinted green,” exclalmed Dr.
Hultberg. "Green as & birch In epring. She
washed It in well water turned green by
copper sulfnte.”

Later I found an echo of this problem in
the western Adirondacks as 1 guided Dr. G,
Wolfgang Fuhs, an environmental scientist
with New York's Department of Health, to
isolated springs, wells, and small municlpal
water supplies. Owners in Lhe area had bean
complaining of corroding plumbing systems
and suspiclous-tasting tap waler, Dr. Fuhs
Tound several home syslems and springs
with elevated levels of lead and copper. For
each family he had the same odvice: Lel
faucets run a few minutes after nonuse
overnight to lower metal concentrations
before drinkilng or cooking.

TIME BOMBSE FOR TOMMORROW

Is It surprising, given this parcel of known
and fenred effects, that some scientisis rank
acld rain with toxic-chemical pollution and
carbon dioxide buildup as the three worst
“environmental time bombs?' They com-
pare the connective evidence belween focsil-
fuel emissions and acid rein effects Lo that
of clgaretle smoking and lung cancer.
Though in each case the cause-and-effect
relationshlp s not proved, even doulters of
fcld raln must agree thet the combustlon of
fosall fuels has increased In past decades,
that lakes and etreams do show & loss of life.

The dilemme of acld raln will ultimately
be solved by politicians, economists, and the
publie, acting on the best information we
sclentists bring forth,

The principal too]l we have to work with In
this country is the Cl=an Alr Act. This fed-
eral law, controlling adverse effects of alr
pollution on public health and weliare, re-
guires that the emlssions from [ossil-fuel
burning facilities and motor vehlcles meet
certaln slandards.

It does so eszentially In two ways, One s
through an EPA requirement maklng new
pollulon sources use Lhe “best avallable™
technology to contrel emisslons.

The second approach relates Lo existing
plants, Here, each state |5 expected to regu-
late Itself. A result is that no state needs to
heed another’s standards. Thus the S50,
emission Ohlo allows are nearly 30 times
higher than permitted in Connectieut.

Robert F. Flacke, commissioner of New
York Btate's Department of Environmental
Conservation, says flrmly, "The Clean Alr
Act I really one of the chiel reasons for the
inerease in acld rain, Not only dld its earlier
policy bring aboul the long-range transport
of air pollution via tall stacks, it also per-
mits New York and other clean-plant states
to be dirtled by elates with looser alr stand-
ards."

Mot surprisingly, these biases pit state
against elate, with at least hall & dozen of
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them {nitlating legal actions. Another spate
of ltigation attacks EPA for allegedly fall-
ing to do Itz duty te provide protection
under provisions of the Clean Alr Act.

The act Is up for reauthorization in Con-
grese now, and swarms of lobbylsts eeck
both to strengthen and to weaken it. Mean-
while, Congrees allocated 12 million dollars
under the Acld Precipliation Act of 1980 to
spend on research In 1881, with more belng
recommended for 1982, A federal-level Inter-
agency task force directed by NOAA's Dir.
Chris Bernabo is studylng acid raln with a
view toward developing a natlonal strategy,
and extentive research goes on at univers-
ties, national laboratorles, and within the
electric-power Induslry.

But the Reagan Adminietration Is making
no rush to judgment. In the words of A.
Alan HII, ehalrmen of the Councl] on Envi-
ronmental Quality: “Our sclentlfie commu-
nity is still unelear as to . . . what eontraol
metliods should be used. In our opinton, we
just don't know enough yet to lmpose con-
trol measures at greatl ¢ost to the American
people with questionable results.”

NATIONS FALL OUT OVER RAIN

0On the International ecene, too, acld pre-
cipitation emerges a5 a politically poisonous
brew—one that embitters thalt valued
friendship between the U.5. and Canada.

“We caleulate that half the acld deposl-
tion striking Canada 18 imported from Lhe
U.5.." explained Dr. Hans Martin, Canada's
ecoordinator for acld rain research., ''Fur
thermora, It's falling on & million sgoare
miles of Ontario and Quebec that lack ade-
guate buffering capacity. A million and a
half lakes dot that reglon, and some are al-
ready glving way to acld deposition.”

The meaning of this in terms of cold Ca-
nadian dollars ceme across {n & statement
by John Roberts, Canade's Minister of the
Environment,

“Fifteen percent of our grozs national
product comes [rom forestry,” he noted, “a
higher percentage than the automobile In-
dustry contributes Lo the U5, economy. Yel
this resource Is being threatened. The
second lergest Industry in Canada Is tour-
[sm, Bul how many lourists will wanl to
spend their time at fishless lakes?

“Your country, the United States,” he ob-
served, “is dumping its garbage at the ex-
pense of our country.”

1.8, spokesmen retort L(het American
emlssion controls are more stringent than
Canada's (although Canadian regulations
are being rapldly tightened), and that Cara-
dian pollution also drifts onto the U.dte-
States (although not in nearly the volume
that the U8, exports to Canada),

Recognition of the problem led to the cre-
ation In 1880 of & massive binational pro-
gram almed at devising an agreement on
transboundary air pollution.

EUVROFEANS JOIN FORCES

An impressive team effort has arisen in
Europe. In 1878, 31 of the 34 member goven-
ments In the UN's Economile Commission
for Europe signed the Conventlon on Long-
Range Transboundary Alr Pollution.
Though it dees not enforce controls, it mor-
ally commits each natlon to respect the en-
vironment of other countries.

Erlk Lykke of Norway's Ministry of Envl-
ronment told me, “I'm praying this conven-
tion will bring & cleaner landseape 10 to 16
years from now,"

Few sclentists are so0 optimistic. Many see
the year 2000 as Lhe earliest that emissions
can be stabilized, and then slowly reduced.
Experts al EPA, for example, predict that
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under current controls 80, In the United
Btates will stay constanl or inerease modeet-
ly to 28 million tons per year by the end of
the century. NO,, on the other hand, will
near 28 milllon tons & year and possibly out-
strip 80, a5 a contributor to acld fallout.

Whal can be done Lo lessen this impact,
and how much will it cost? the most obvlous
step les In conservation of energy—simply
using less fuel. Another approach. more
pomplicated and costly, 15 to apply new tech-
nology to reduce emisslons—the object of in-
tensive research by the EPA, universities
and utllity groups.

The cost of cleaning up I8 high; equipping
older U8, plants with serubbers would re-
guire an Ilnvestment of billlons of dollars,
and even then might reduce emissions by
only & third. These cosls might be mitlgated
by poeitive side effects—the generating of
useful by-products such &5 commercial sul-
furie acld and road-flll materlal, end the cre-
ation of new !obs.

Meanwhlle, hidden costs of acid rain may
plready be surpassing the expense of con-
trolling It Metal corrosion by 80 may cosl
ench American al least geven dollars g8 year,
and possibly many times that.

Prool that & solution exlsis comes from
Japan, The government issued stringent
sulfur oxide controls In 1868 and encour-
sged use of low-sulfur fuels and desulfuriza-
tion; by 1876 emisslons hed plunged by 50
percenl oven As energy consumption dou-
bled. Since then, even stricter limits have
been set, and nearly 1,200 scrubbers in-
stalled, compared (o about 200 In the United
States,

Scientlsts In several countries are experi-
menting with so-called eurative approaches
ta acld raln. These Include the breeding of
acid-tolerant fish and crops, liming lakes to
reduce aeidity, and coating valuable struc-
tures and Ariwork against corrosion. Yel
such solutlons are only short Lerm.

WILL THE 2 15T CENTURY BE EILENT?

What of the future? “It's only & matter of
time before we are forcibly pressed to do
gomething,” says Norway's Dr. Lars Over-
rein, head of the Norweglan acld rain proj-
ect. ""Today's acid rain is Just the beginning.
We are already worrled about heavy metals
and orgenic poliutants Lthat come with acld
deposition."

When 1 stand looking out over my lake,
what will 1 see and hear come the year
20007 Wil peepers be trilling, flsh Jumpling,
trees leafling, deer drinking, baby birds
chirping? Or will il be a sllent spring? e

TRIBUTE TO DAN J. BRADLEY—-A
DEDICATED AMERICAN

Mr. EENNEDY. Mr. President, I
would like to take a few moments to
commend a fine [ndividual and a good
friend, Dan J. Bradley. Untll the last
day of March, Dan was the President
of the Legal Services Corporation. For
the last 22 months, Dan has per-
formed the often-thankless, always-
difficult task associated with the Cor-
poration’s presidency—and performed
it with constant enthusiasm and re-
peated success. His thoughts and
advice have been invaluable, His ded|-
cation to the Corporation and 1ts dis-
advantaged clients has been an inspl-
ration to those of us who have fought
for an expansion of legal services.
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