
7114 CONGRESSIONAL RECORD-SENATE April 20, 1982 
corded the respect and gratitude of In Ttru>eos.., and do ur1e our clt.lUns 10 Join 
their fellow citizens. me In lhbl worthy observance.• 

In the past few years, Con1ress has 
repeatedly turned to Federal retirees 
to ask that 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 
their annuities, to reduce or eliminate 
their spouse and survivor Income 
under social ~urlty, and to reduce or 
eliminate tax benefits Intended to pro• 
vlde them some tax relief roughly 
comparable to that accorded socio.I se­
curity recipients. This year alone, In• 
creases In premiums In the Federal 
employees health benefit program 
have Increased 31 percent for both 
active and retired Federal workers. 
While I do not believe that all these 
cuts have necessarily been In the coun­
try's best Interests, I must say that the 
Federal retirees In my State have been 
wllllng to accept th..., cuts as their 
share of the burden In the fight to sta• 
blllze our national economy, They 
have endured theae budget cutbacks ln 
the spirit of cooperation and patriot­
Ism which has been a hallmark of the 
American character. 

In Tennessee, there are 16,908 re­
tired employees with average annultle,i 
of $904 a month. There are 6,410 per­
sons recelvlna survivor annuities on 
the average of $404 a month. Nation­
wide, only 9 percent or all Federal an­
nuities exceed $20,000 per year and 
like social security lncc,me, Federal re• 
tlrement Is fully taxable at all levels of 
government. 

In Tennessee, Oov. Lamar Alexander 
has proclaimed the w1,ek of April 26, 
as retired Federal emi,loyees week to 
honor these Americans to whom we 
owe a great deal of gratitude for their 
past services, and their continuing ef• 
forts as retirees to make our cQmmunl­
tles better places to live. 

Mr. President, I Wik that a copy of 
this proclamation be Included In the 
RtcoRD, lollowtng rny remarks. 

The proclamation follows: 
PROCLAMATION 

Whereas th• U.S. Civil Service Act of 1883 
wu , caned 1nto la.w by then Prealdent Chea­
ter A. Arthur, thereby creating lhc U.S. 
Civil Service Syst.em: a.nd 

Whereu the U.S. Civil Service Retirement 
S>11tem wu created In 1920 and 1lgned Into 
law by lhen Prealdent Woodrow Wilson: and 

Whereu virtually all SU.te, counly and 
municipal clvH service ay1tema have derived 
from lhe U.S. CIVIi Servlc, Act: and 

Whereu untold thousanda or U.S. CMl 
Service employees have worked diligently. 
patrlotlcaliy, allenlly and with mue notloe 
IO uphold the hl1heat lnidltlons and Ideals 
of our country; and 

Whereas thousands or Federal tmployeca 
are retired tn Tenne.111ee and continue to 
de\10La luesUma.ble time and effort toward 
the betterment or our eommunlUe. and 
State: 

Now, therefore. I, Lamar Alexander, aa 
Oovernor or the State of Tennessee. do 
hereby proclaim the wc,k or Aprll 26-30, 
1982, u "Retired Fodenl Employ..,. Week" 

ACID RAIN 
• Mr. MITCHELL. Mr, President, the 
tssue of acld rain has been debated ex­
tensively In the Conrre88 and through­
out the country In the past year. One 
reason that the national awarene88 of 
this problem has grown so dramatical­
ly Is Its coverage by the pre,is. Numer­
ous artlcle,i and television and radlo 
shows have discussed the nature of 
this environmental threat to our water 
re,iources, vegetation, architecture, 
and po88lbly forests. 

One particularly Informative feature 
article appeared In the National Oeo­
graphlo ma.sazlne In November last 
year. This article, and a, feature story 
on eneraY, have Just earned for Na­
tional Oeographlc the Pulitzer Prize 
for Public Service In Magazine Jour­
nalism. I congratula.te National Oeo­
graphfc and Dr. Anne LaBastllle, the 
author of "Acid Rain-How Oreat a 
Menace?", for a slrnlrtca.nt contrlbu• 
tlon to the further understandlnr of 
this J'8ue. 

I ,,ommend Dr. LaBastllle's article to 
my colleagues and I ask unanimous 
consent that It be printed In the 
RECORD at this point. 

The article follows: 
(From lhe National Oeorraphlc. November 

108IJ 
AC:ID RAJK How 0HA1' A MIWACt? 

<By Anne L& Bastille> 
EvenJna:1, l often atroll out on m.y cabin 

dock to enjoy the view ol an Adirondack 
lake, But the acene la not u I remember IL. 
No trout rLae to the water's aurraee, tWlrllng 
aunset colors, No o,preya quest along the 
ahoreline, acannlng for fish. No otters 
apra.wl on my rocky point, c.runchlnf bull• 
heads for dinner. 

North llnd eouth of where I live are at 
leaat 180 llahless pond•, about e percent or 
all tho pond.a and l&k .. In th• Adirondack 
Mountatna of New York. 

Pour thaw.and mlle1 away I recently over• 
looked a anent lake In Sweden. Gnarled 
plnea framed tta aparktln1, too blue waters. 
Dr, WIiiiam Dlcklon, an aquatic chomlal 
with the Swedl•h Nation&! Environment 
Protection Board, bolnted to an ancient 
rock wall aklrtlng the ateep ahore. 

"The Vlklnga built lhbl delcnae line • 
thou&and years aao," he aalct, •·and survived 
a long alea:e here. They had wood. water. 
and all lhe Lroul. they could eat. But now, 
for the rtrat time alnce the lee Aae. Stone 
Lake doe1n't hold a 11n1le troul. I estlmat... 
that 20,000 lakea ol the 100,000 In our coun­
try are flshlese or about to become 10." 

It wun't alway, lhbl way. Earlier In thla 
century Adirondack takea and th08f31 of 
Scandinavia produced prime lrout. and WIid­
iiie wu plentllul. Then, u II a curtain were 
drawln1 slowly acr081 a. at.age, aqua.tic or1a.• 
ntsma be:Jan to die In aome of them, and 
other animate dependent on them doollned, 

Why? An ener1y-rolaled problem called 
acid raln (or, more correctly, acid depoal• 
tlon, which encomp111ea dry a, well u wet 
acidic aubata.noea). How great t•hla menace 
la, no one la certain. But It now en11.1~ the 
eUorta of hundred• or aclentlat.t from a 

range of discipline,, and a broad,brush pic­
ture or the problem la eme.ratna. 

Certainly, lleld rain bl arrecu,,. aurloce 
watera In t.he eutern United St.ate, . 
Canada, and Scandlnavl&. Probably It lo al• 
fectln& surface watere el1ewhere, acrou 
wide areu or the Northern Hemisphere, 
and also corrodlnt bulldlnt•: It m&y be 
threatening forest.I and croplf.Dda. the 10l1.a 
Ind ground-water l.hat 1upport. thr.m, even 
human heallh luoell. 

Despite th ... many quallllera, the foct bl 
irrefutable that. tllh ln sensitive la.kea are 
befna destroyed bY acid r11n <aa meuured 
on a PH scale of 0 to 10. ThUA thO lelalY 
brook trout of troubled Adirondack watera 
Dlaya the rolo of t.he proverbial ca.nary In 
the coal mine, warntna ua of lmpendtna 
perll. 

CULPRIT: nSATH or THt MACJUNE AGE 

The problem or add deposition ataruo. 
moat eKperuo wee, with th• worldwide 
burning of coal, oil, and natural 111 De&plt.e 
aeneral adherence to exlatlng enlronmental 
controls, the amokeatacka of electrical 1en• 
eratlna plant.a, lnduatrlal bollera, and smelt• 
en reJeue eulfur dioxide and nltroaen 
oxldee, t.he chief precuraora of acid rain. NI· 
t-rogen oxides also puff from the exhauat 
plpea of motor vehlclea and slowly escape 
from chemical rerUUzera. 

Other contamlnanta 1110 at(! dl.seha.raed: 
of particular concern are acidic aoot.a and 
apecka or loxtc metal• 1uch as lead and cad• 
mlum. But It la the oxide. of sulfur and nl• 
troaen th&t are the major culprit.a In form­
Ina ocld depo,,IUon, both wet and dry. 

Some of these poHutant.a hover above the 
city or tndustrlal plant that 1pawned them. 
creat1n1 clouds that 1omettme1 set.tic on lhe 
local land21ca.i;,e. Molatenc-d by dew or a local 
shower, theae emlistons may tran1fonn Into 
aclda and damage veaelatton and wildlife. 
etch car flnl&he1, &nd corrode bulldlnSt& and 
br1daet, This 1horl-NU'18t fallout. 1eavc1 the. 
bll1ht and tarnish that we MOOClatAo with 
the smoky cltle1 of an earlier tnduatrlal era. 

HIOIM'LYINO POLLUTION AIDS ACID RAIN 

More sulfur dfoxtde <80,) and nitrogen 
oxides <NO,>, a.tona with other combustion 
producuo, climb akywatd, e,,poclaliy whon 
vented upward by t.a.11 atacka. There they 
clrcul11.te with the areat air masses lhat 
form our weather 1yatem1. It ta these ,,e.n­
t.uresome travel~ra thal- become t.he chtr.r 
contributor, to acid preclpltat.lon. 

Their tu1hta may Jaat for d&ya and take 
them hundreda, e,•en thousand& of mllK- En 
route, the POilutant 1T1olecule1 lntieract 
chemically with aunliaht, molature, o•I· 
danta, and catalyata to change Into other 
compound.a of aulfur and nttroaen. Eventu­
ally some or the compound• a.re captur-ed 
within cloud, or by raindrop• and snow­
flake• to fonn acid rain and snow- which In 
reality are dilute aolutlons of nitric and aul­
furtc eclda. 

The remaining aulfur and nitrogen com• 
pounds 11ft down u auea and dry p&rtlc1es, 
aw&ltlng the first- rainstorm or dewfall to 
tranalorm them Into dropleuo ol acid. 

Because of the&C Iona Journeys, acid depo• 
alt.Ion La no respecter of at&le or national 
boundaries. Dr. Anthony Knap or the 8-f!r• 
muda Bloloatcal Statton for Researeh hu 
reported acid rain on that mid-ocean, nonln• 
dustrlal blland, aa haa Dr. John M. Mlll,r ol 
t.hP. NaUonaJ Oceanic and Atomoepherlc Ad­
ministration <NOAA> atop Mauna Loa volca• 
no In Ha.wall. 

Pet.Plexlnaly. certain 1ltee In the leas ln­
duatrlaUzed Southern Hemisphere receive 
raJ.na as acldlc u tho&e of Hawaii and Ber• 
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muda. Thia auaaesta that. t.he aulfur com• 
pound• ire al10 relea.sed by blolorlc actJvlty 
occurrln1 In the oceans or that they ate car­
ried long dlstancet. 

D .. plle lhe Insidious eue with which acid 
rain precur,ora ca.n travel, re1lona where lta 
lmp&et.& ,re noUcable are, aa yet, re1aUvely 
few and predictable. They lie matnly In lhe 
lnduaulallzad bell or the Northern Heml• 
sphere. downwind from den,e concentn.• 
Uon, of power plant.a. smelter,, and urban 
aprawl1. Oft.en thr..y ate mountainoua, and 
u auch they frequenUy bathe In ra.tn, and 
anowa. Woll watered, t.heae areu are t.yplc&I• 
ly clothed In roreell and laced with lakee 
e.nd atN!ams. Thetr aoU.s ofte-n are thin-a 
frarrlle neah •prea.d over a akeleton of gl&cl• 
ale<! bedrock. 

1'hlo detcrlbee lhe Adirondack Moun1&1n1 
almost perfeclly. It also Cit& other acld raln 
hot apot.a, auch u rock-ribbed Nova ScoUa, 
where nine acidified riven no lona:er •UP· 
port aalrnon reproduction, and the canadla.n 
1hleld country of 1outhern Ontario and 
Quebec. 

Other vulnerable areu Include the Oreat 
Smoky Mountains. hundred.I or sanalttve 
1ake1 In Wlaoonsln and Minnesota, the Pa.­
olllc Northw .. 1. lhe Colorado Rockies, and 
l•he Pine Barrena or New Jeney, A atrtklna 
para.Hel to New York's Adirondacks axl1L8 ln 
Scandlnavlt., where 1alaxlf'..& or lakea 1Unl. 
amont tow ,nountalna watered by acid pre­
clpltat.lon drtft.tn.g northward from Europe'& 
Industrial bell. 

Conversely, certain areas can tolerate acid 
fallout. becau11e or the ncutraltzlna effect of 
lhetr alkaline &Oils-a natur11 raalat.ance 
known u buffering, Llmelilone teg1ona 1uch 
aa the AUeaheny Mountains enJoy thl5 Im· 
munlt.y. A almllar buffering takes place in 
much or f,he Midwest.. where alkaltne dust• 
blown from the Weil can also neutralt2;e 
acid rain before It. f&lla to the ground, 

JUTVRE FAR OD'f'DONE BY MAN 

How long have we had a.ctdtc rain? Prob• 
ably atnce the flrat rafna fell on a ntw• 
forrncd planet.. Volc1mlc eruptions, forest. 
fires, and evnn the atow bacterial dccompoaJ. 
Uon of organic ma.t.ter produce auHur or ni­
trogen compnund1. Ught.ntna bolt, form 
NO. from Lhe ntt.rogen tn earth'a at.moa• 
phere. 

When admln.Js-tered In nature's tneaauted 
doeea, t.hla at.moepherlc "po11utlon" ca.n 
serve M a v,•holesome, gentle way or fertlllz• 
Ina the land1cap.e. In good ra.tth could 
Shakespeare extol the "aenUe rain from 
heaven" In 71te Mtrcha.nt of Venf~. and 
Roberl Froet. write of downy fl•ke1 In his 
•·st.opplna by Woods on a Snowy E\ienlng," 

But. this natural cycle beaan to a1ve way 
about Lwo cent.urlf'J aao, whon man Intruded 
wllh the cloud or coal amok• Iha\ signaled 
the alR.rt of the Industrial revolution. Sud• 
denly, sulfur and nRroaen t.ha.t had 11,ccumu• 
lated In !08811 fuel.a tor mtlllona Or yea.rt 
were released o.a rapidly aa coal could be 
burned, SwUUy lhe volume or man•made 
po11uu.nta 1alned on nature'&. Tod&)', a 
large ooal-Ured power plant can emlt In a 
single yr.ar 1\.11 much aullur dioxide u wu 
blown out. by the May 18, 1980, erupt.Ion of 
Mount St.. Helena In Waahfn1ton 8late-
1ome 400,000 tona. 

The total amount, of SO, and NO. that 
mankind release, are 1taggerln1. ln 1980 the 
U.S. eJected more than 28 mUllon tona of 
sulfur dioxide Into tho air In addition to 
ne.1.rly 22 million tons or nltroaen oxides. 
For CanfUla the rta-ures wera live million 
and lwo mlllton ton,. i.at year thP two na• 
tfon1, alon11 with Europe, pumped alm01t 
100 mllllon ton, of 80, into the atmosphere. 

Aa early u 1852 •n obeervanl Enallah 
chemlst.. Robert. Anau1 Smith, discovered a 
rtla.tlon1hlp between the inl"~uln1tY sooty 
1ld .. or lndu11.rlal Mtncheat.er •nd the acldl· 
ty he found In preclptt.at.ton. Twenty yean 
tater he uaed tbe term acid rain ln & 600-
pa•e book on the aubJect. 

Thi• remarkable work wu nertect.ed until 
Dr. Evtllr Gorham, • Canadl&n eoolotlal 
now at the Untvenlty of Mlnne&o0ta, elabl)­
rat.ed on Smllh'a work In IM lat.er 19508, He 
loo wu lnlUally 1111\ored. 

ICtgffftrlC IHTEREIT PlQVID IY IWEl)"t 

Acid rain', deeerved notoriety finally came 
In 1967 when a swedlah 1011 1clentl1t. named 
Svante Oden reported a pa.ttem of lncreu­
ln11Y acid preclph.atlon over tlme and geo· 
1raphlc area. From hfa 1tudfea, he proheated 
serious Impact.a on 10lla, wat.en, forest, and 
at,ructurea. 

Emptoytna colorful languaae tha.t chuac­
terize<;t acid r&ln u "Chemfca.l war,'' Or. 
Oden provoked a t11Jout or concem that 
ap1nked the lntens, lntereat found amona 
loday•s aclenU11&. Rio Clndlnr• ealabllshed 
him u the father or acid ratn reaearch. ln 
all fa.frneaa, however, Dr. OOrhatn must be 
considered the 1randf1t.her and Robert 
Ansua Smith the areat.-arandlather. 

Acid P""'lpll&Uon In North America round 
an early ,tudenL In Dr. Oene Liken,, an 
ecology pro!eaaor at Cornell Unlveralty. In 
1963 Dr. Likens and Dr. f'. Herbert Bor, 
mann or Yale had begun a mullldl&clpllnarY 
study or roro•I producllvtty In • ,mall Ill· 
terBhe<I or the Hubb&rd Brook Experlmen• 
lal Fores\ In New H&mpahlre. Their lnlUal 
precipitation records revealed 1urpr1Allnaty 
atrong actd content., conslderlna the ren1.ote­
nea of the alte. 

The Hubb&rd Brook study provld .. the 
lonKett cont.lnuow record of acld preclplt.l­
tton chtmtstry ln North America-a record 
that accurately ahow1 annue.J nuctuat.lona 
In acidity but no clear trend u LO won;,enlna 
or lmprovlna: conditions throUJh UBI. 

TflOUILI FROM TALL HACKi 

Untll a rew decada& aao, air polluUon wa.s 
lar8ely an urban conoern. The economtc 
BU<Me that began With World War II 
brousht, lncreuln1 use or fosatl fuels. and • 
corrospondlna lncreue ln poHutanta. 

WeU-tntended reautatlona may unwltttn1• 
Jy have aggravated the problem. New Envt• 
ronmental Protection Agency (EPA> rule• In 
1970 cau1ed plant& t.o lncreue lhe helghl or 
their ttack&; t.hua wind& carried pollutant& 
far from local sourcea, Today In the U.S., 
179 ataeka tower 600 feet. high or more, In• 
eluding 20 Iha\ reach 1.000 !e<L 

The record stack, a 1,280,foot gla.nl al a 
nickel ,melter In Sudbury, Ontario (rlghl), 
also holda the record u the tree world'• 
alnste 1rea.te.at. source or 80, pollutlon­
a,aoo ton, a. day (albeit. a weJcom, N!ductlon 
from the '7.000 t-ona dally In earlier ye.ara>. 
Such huge atacka, apewlna contaminant.a 
Into lar1e weather ayatema. have helped 
make air poUutlon an lntemattomLl phe­
nomenon, 

N~vert.heleq, experUI acJtnowtedae that 
much remain.a to be learned about acid rain, 
even auch bulc QIJeatlona u: Where, exact• 
ly, are the apectllc source, ol actd-causln1 
poUut&nla? The answer la disputed, for It 
oould Involve the expenditure of large autn, 
of money, and 1x111,lbly even redirect the na­
t.ton·, energy policy. 

"One or the ma.Jor l11ue.a." explatna Dr. 
Fred Llpfert, a aclent.tat at Brookhaven Na­
tional Laborat.ory on Long laland, "is the 
mechanlca by which air pollutant.a enter 
rain," 

··1t·1 natural lo uaume tha.t the Coull 
fueJburnina regions or the ea.stem Unlt.ed 
St~t.e• are re.aponalb1e Cot their own acid 
raJn. But the Ohio River Valley 11 a huae In• 
duatrial uaer of coll, and because It hu pre• 
valllnr wlnda that can-y 118 eml&llon, eul• 
ward, Jt may, under certain conditions, be 
more import.ant. than ea.at.ern Industry lO 
1uch aen11Uve a.teu u the AdJrondac~s, 

"AIIO," Dr. Llp!erl conllnuod, "the EPA In 
the 19701 permitted widely varytna emlsalon 
amount.a from pre,exlstlna emok~tacka, 
with the Uihler 1tandarda being applied In 
the heavily populated Eul. Some Mldw,il 
sources were aJlowed to dlaper.e u much aa 
200 pounds or so. per ton of coal. Because 
new 1ource1 are now allowed only U pounds 
per ton, the older plant.I remain the biggest. 
contrtbut.ora ... 

Not tWetYone beHevH tht blune can be a.a 
h&ndlly pinpointed. Thoae llhO argue lhe 
point repre11ent, In la.rge meuure, the na• 
Uon'• enerey compa.ntea and power uLIUUes. 

8ay1 John M. wool,c.'!n, environmental di· 
rector for the giant. PeR-bOdY Coal Company; 
"kobody hu yet proved a direct relat1011, 
ahlp between the level of sulfur emlulona In 
the Mldweat and the amount or acid taln 
that fall& In the northeuu~rn U.S. and 
Canada. And untU we have thla proof, 1''e 
ahould go atowly In order to develop tha 
moat prudent control scheme. Before being 
required to r,trollt. expenalve &erubbers to 
reduce eml18lon&, we want aasuranca they 
v.·111 do aome good-say, that a 20 percent re­
duction In sulfur eml$Slons tn the Ohio 
Rlvar Valley wlll bring a 10 ptrcent decrease 
In acid rain back East." 

DtttC'IU£8 or D(R'?Y &KJH 

How do you prove that a specific Ohio 
power plant 11 aendlna out the eml88fons 
that are klllln1 trout In my Adlrondaol< 
lake, hundred& of mlles dovmwlnc!I How do 
you trace a molecule or sulfur alo>elde on IL& 
Jonr journey lhrouah dark and t.urbulent 
clouds? 

To t.r&ek pollutant.a, aclrntlat.& enaage In 
aerobatics that do credit. to the Oylna clr­
cuaes of old, Ducking tn and out. of drifting 
pollution plumes Crom urban area.a and 
Power plant.a, they take air and V-'&ter &arn• 
pies In attempt.a lO Identify and track the 
now. CompuLar-aenerated models then pre­
dict the pollutant1• traJcctortea. 

One of the moat valuable 1oots Jn this 
&leuthlna la a 1rowlng nationwide network 
of 84 acid rain monitoring 1t1Uons, aet up In 
the late uno. under the ruJdln,- hand or Dr. 
Ellla B. Cowling or tho School or Fore&l Re• 
aourc.ca at North carolhla State Unh'ersfl)•. 
A prtvate oraanltn.tlon known a& the Natton­
al At.omospherlc Deposftlon Program 
<NADP>, It analyzca aamplea or rain, anow, 
and dry fallout from 32 statea. A companion 
aurve.y, the Can&dlan Network for Samplln11 
Prtcll)ltatlon tCANSAP), CO\'er&: 55 total~& 
In Canada. 

Theae monitors reveal that. \'lrtua.Uy all 
the ea.stern U.6, and much of southeo.stern 
Canada are receiving hfa:hlY Ac.Idle precipita­
tion. Meuured on the pH 1cale, where 7.0 
equal, a perfect balance bet we-en tcldlty and 
MkallnllY (dlafl'&m, Paa• 660>. lhe rains 
range from 4.i to 4,6-ten to thirty Umea 8.$ 

acid a, uncontamtnaled rain. Spec:lflc 
storm, hu•e dump~ pH 2.7 prectpfta.tfon-­
u acid aa vlneaar-on Wheeling, Weat. Vlr• 
glnl&. 

THREE lAKt:8, THREE I\E8Ul.1'8 

I can \•tslt, conveniently cl0&e to my cabin, 
a lake acleltflcauon study cone of 20 separate 
research proJtcta In Lhe Adlrondacb) lhat 
la t&ktn1 a flve,mllllon-dollar look at t.he 
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chemlatry or wild lakes u a result or acid 
deposition. Sponsored by the Electric Power 
Research IMllt..ute. a nonprofit. research 
llml for eoo electrlcal utility companlea, the 
study traces what happena to three lakes 
a.nd their wat.enhtda from the moment acid 
rain and snow hit the treetops to theJr fln&I 
flow from the outlet.I. 

"What 9,•e're flndlnl.'' explained Dr. 
James N. Galloway, an environmental 
che-mlst from the University of Vfrr!nla. .. ,. 
that eath lake 11 penonaHzed In lta reaction 
to acid rain, For exa.mple, no one hu caught 
any brook trout at Wooda Lake, v.·hlch has 
had a pl! or 4.7. for yea.rs-this Is too a.cld 
for ffsh. But brooktea thrive at Saaa.more­
p}l 6.8-&nd at Pt.nther-pll 7.0. Yet all 
thrt!i!! lie at roughly the 15ame elevation 
within 20 mllea or one another and recetve 
the 6&me kind of add depoolllon. 

' 'Many factor• control this reacuon: alze 
a.nd ,shape or t.he wa.t(!rahedi. type of vtaet&• 
lion, bedrock, and soil.a, and the re,sfdence 
lime of precipitation In t,he aoll. Ffshlesa 
Woods Lake, with lta &hallow son and ateep 
slopes, provide& Uttfe rostdence Ume and 
thus little. buffcrlns of thf? acfd rain." 

An Important bre:\kthrough Jn acid rain 
re&earch came In 19'11 from Adirondack 
studies by Dr. Ca.rt SchoHleld of Cornell. In• 
vesttgauna how acidity letua.lly klllc.?d lake 
tl!;h. ht obA.erved that aluminum compounds 
were collecting Jn the tiUls of try. To combat 
the pollutant, the fry exuded a mucus In 
such amount& It flna.lly strangled them, 
Acid precipitation, Or. Schofield concluded, 
V.'L'i leachlng aluminum from surrounding 
sous-a process known u mobJHUtfon-a.nd 
bearing It lnlO the Jake water. Today aotl 
actentlsts recoanize that acid rain mobilizes 
many toxic tn(!tals. Including mercury and 
lead. 

Acid raln and lta companion heav.)' met.ala 
produce a long lllundry 11st. or suspectr.d 
threat.a to the environment.. These extend 
tar beyond aquatic ecosyatems, to toruta. 
crops. aolts. v.·Udllte, groundwater, m.a.nmade 
materlata, and perhaps human health. 

Mllny of these Illa beset Scandinavia, 
where I wenl to see thC!m tlrathand. Aquatic 
cheml&t Dr. Ame Henrlk.ien guided me on 
an hour's hike around the rocky shores of 
t-lorwa.y•s Ho\'at.n take. The surface 
atretched mercury smooth, ebony black to a 
,tony mountain. 

"It's 80 miles to the .sea." gestured Dr. 
Henriksen. "and hundreds more miles to the 
nearest pollution aource&. B:ut watch," He 
took my pH meter, a sman gauge resembling 
a battery tea.ter, and dfpped Ill probe lnto 
the water. It read 4.4. "Th•t acidity hu 
come from somewhere!" he churned, looking 
,outhward toward lndustrltLI Europe. 

FOR PJSR, 8P1UNQ CA.N H DIADLY 

Quietly we rowed to & lone cabin on a pe• 
nlnaula, on loa.n tor use u a field elation for 
a ma.salve acid ra.ln resean;:h program known 
by It.a Initials. SNSF, It was launched In 
1972 followtn1 the dluppearance of ft.ah In 
aouthem Norway. A.a 1 atepped tn,ilde the 
ahadoW]<.' building, outllnc.?s of two enormous 
brown trout on the wall caught my eye, 
Both were lona:er th.an my forea.nn with fln• 
rera out.atret.ehed. 

Dr. Henrlk.atm sa.ld. "Those were caught tn 
the early 1930s. Not a rtah hu been taken 
by any method from Hovat-n since 1946.'' 

He started a fire ln the comer hearth and 
i:,lcked up a worn cabin Journal. "Here It 
tells that the owners often t-rled restocktnc 
the lake, lntroduclna thousands or fish. but 
none survived. B:y 1961 th€!Y auaoected acid 
rain. Dlacoura1ed, they offered their cabin 
and lake to the re,earoh project." 

Or. Henriksen explalned how the m01t 
aevere fl&h klll.t occur ln early aprlnr. AU 
winter, the pollutant load from 1tortn1 a.ccu­
mulatea ln the snowpack u II In a areu 
white 1pon1e. When mild weather f1 \'e& the 
apon1e a "aqueeze," acid.a concentrated on 
the aurface of the &now a.re reJeued with 
the f1111t melt. Thta, the tint meltwater can 
be th·e to Len times more acid than the re­
malnlng mowpack. Thi• acid thocJt. uunr 
In concert with moblllied aluminum, 'PfO· 
duce1 the drutlc chan1e1 In water chemls• 
try that destroy fish llle. 

With predaceoua tlah gone, aquatic lruect.a 
can flourlah, unless they too are aenatlve to 
a.cldlty. Acfd•tolerant &peclea, such u water 
boatmen, t-hrive. All other aq,uat.tc fauna. de, 
cllne In nr1ety, u do the specie.a of phyto• 
pla.nkton. A reduction ln the sheer numben 
of these tiny pl1mta may allow Urht to pene­
trate f.,rlher throuah the water. That's why 
acld·lmpacted lakes ate orten detcrtbed a, 
being unnaturally clear or bluish. 

Lariter pJMt life too la affected, Water 
Ullei; de:cHne, while the sphagnum moats 
and ftlamentoua a.Jue grow prodlfilou&ly. 
These can form Impenetrable mata, 1eallng 
oil oxygen and retardlnr decay of lake•floor 
llttt:r. Looking Into the crystal water of a 
lake In Sweden, I aaw Jea,1es on the lake 
bot.tom that had not rotted In three years, 

No acid lt.ke therefore 11 really dead. ln• 
stead It.a population structure reverts to 
fewer a-pecles, radlcaJly altering the food 
"'eb, 

LAND &HOWS MIXED uncra 
Unlike these dramatic effect.a on aquatic 

life, the Influence of acid rain on crops and 
forest la dlftlcuJt to measure. No conclualve 
evlden~ of actual crop diunaa:e by acid rain 
has yet been shown. This could stem In part 
from the tact that su1fur and nltroa:en, even 
when •cllnlnlslerod In the form of mild 
acids. acrve u plant• nutrtente. 

Labort.torY tetta, In which crops are 
IU'Qwn In sfmulat.ed acid rain conditions.. 
produce a mixed bag of resulta. Some show 
a reduction In crop y1eld, others no ettect., 
and yet other, ahowed actual yield In• 
crea,se1. 

Yet rn.any aclenuata fear that Jonr-term 
expoaure to acid rain lnevlt.ably muat. cause 
plant atre.u. 

lo acid rain curtllllng forest ITOWth? The 
anawer to tttls vital questlon too rem•lna an 
ambl11.10UJ yes and no. It 11 complfcated by 
the tact that torL'tit 8Yatema are blologtcally 
more complex than cropland&, and have a 
longer re.aponae time to acid atresa. 

"Durtna alx yea.n of field experiments, 
1rowth or Scotch pine haa actually been 
etlmulated by acid ratn. at Jeut on poor 
soil&," I heard from Dr. Folke Andersson of 
the Swedish Unlverelty or A1r1cullural Set• 
encts ... 1'hl1 chance may be explained by 
the ferlJllzatlon effect of t,he nitrogen t.hat 
come.a wtth pollut.ed r&ln." 

But Dr. Andensaon ., .. quick to add: "Thi• 
fertilization probably cannot comptnaate 
tor t.he delay In decompoatllon of foreat,. 
noor litter ca.used by acid rain, t.nd the ao,. 
cumulation of heavy metals In aofls o,,er 
lonr ttme ,SJ:>&ns. And, In fact, another ex• 
tended atudy has shown deereaa:ea In growth 
rate on both poor and rood aolla, 

"We need another 2& yeara." he oald. "to 
det.armlne U acid ratn I• aer1oualy tmpalrln& 
tree rrowth, or cau1ln1 other bad effect.I." 

However, a. Weat oerman atudy recently 
linked acid depoolUon with the de•th of 
trees· reeder roJta and the aubaequent de, 
cllnc In forest arowth. 

»oa WILDLUE SDTI"U TOO? 

Uncertainty also aurroundl lhe eUecta of 
acid rain on wlldllle. Unque, t1on1bly It 11 
harmful to amphlbl&m 1\1Ch Al aalaman• 
den, eprlnr peepera, 1.nd rr011-crrature1 
th&t lay thell- •u• In IIAlldllled 1><1nds and 
meltwater poola. 

Dr. Erik Nyholm of the University of 
Lund In S\lo•eden, studying the breed.Ina blo1• 
ogy of tma.11 songblrdl along lake. In Lap• 
limd, found fewer e,aa, less hatching sue• 
cess, and 1ott or mL&ain11hcll material. 

He thoortzea that the blrda were pot&oned 
by Aluminum from feeding on contaminated 
lneect,. "The aluminum probably waa 
leached from the aoll by the acid snow and 
rain," he aald. "High aluminum content 
found In the bone marrow ot the bltds coun­
teracted calcium deposition. reau1Ung In de:• 
fectlve e,ashella, Other birds, feeding deep 
In the forest or around buffered Jake,. 
ahowed no auch problems." 

A few mammal, alao may be &howtnc blo• 
to1le&1 l'e&etlon to acid deposition. In 
Poland, a lara:e rroup of roe deer llvlng ln & 
tore&t directly downwind trom Krakow's 
ateel mtua demonstrates definite decline" Jn 
antler alze and t,roJ>hY \'alue durtna the pa.,;t 
25 years. Polish biologists believe that the 
deer's hat.It.at haa been contaminated by 
acid a.nd heavy-metal deposition. 

The reaction of soils to acid deposition \In· 
derstandably stirs wide concern. for these 
are critical ecos}1&telfl.a., supporting the 
plants and ant.ma.la that give u, tood, fiber, 
and fore&t products. TheY represent our 
long,term ba.nk account. 18 acid rain &tarting 
to eat up the principal? 

Naturally acidic aolls, common to many rtt• 
RIOnB or the U.S .. posse .. little bullt•ln bUI· 
ferlng capacity. l.4boratory and field experl• 
menta with almulated acid rain shov.· that 
acldJtytn, 1olla may undergo a ho1St or und<!· 
alrable chllnaes: Increased leaching of trace 
element.a such u e.lumlnum e.nd manganese. 
a slowdown of the oraantsrn1 that break 
dov.•n toreat,floor Utter. and reduced n1trn-
1en. 

HOW DIM TH! rt1T'URE? 

These laboratory result$ leave many sclC!n• 
uata with a haunting fear. If &cld deposition 
continue• unabated. vast tracta of sensitive 
sons may ,slov.1ly deellne ln ttrtlllty until 
their producUvlly falls. When, or If, this 
might occur, no one can calculate, but It'& 
effects could be difficult to reverse. 

And v.·hat or corroaton-the eating a"•a.y ot 
man-made materlala by aclda-? Etl1rlneers 
have deapa.Lred tor decades u airborne pol, 
tut.ante have attacked atructurea mnatna 
from ateel br1d1es to t.ombstone1. '11'\c list of 
the wounded Include.a mt.nY famoU4 na.mes: 
The caryatid.a of the Acropolis. Egypt'a tem• 
plea at Karnak, the U.S. Capitol. Even that 
glortoua copper lady-the Sta.tue of Liber­
ty-la under t.he onslaught of acid rain and 
corrosive 1ase1 and partlcles. 

It acid rain. wlth lta aaaoclated a:a.ses and 
metals. can be detriment.al to animals and 
atructurea. whal might It be doing to 
pt?ople? No Immediate, direct health prob• 
lems. auch u. getttna "burned" by acid rain. 
have been obaerved or reported, Indirect. el• 
feet.a have been noted, however, both from 
dry and wet acid deposition. 

Dry t.lrbome pollutant&--uaut.tly sul­
fatea-are largeJY &550Cfa.tt'.!d with reaplrato• 
ry dlaeuea-chronlc bronchltls. aathma, and 
emphysema. Dr. Leonard Hamilton, a 
Brookhaven National Laboratory epldeml• 
oloat1t. estimated In 1976 that "acid ,utrales 
from foull fuel .. , emtulons are ruponal• 
ble for 7,600 to 120,000 deaths • year:· Few 
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other sclenll1t1 belleve there 11 enou1h 1olld 
evidence to aupport such hl&h figures. 

Another health effect reJa.tes to &efdlrted 
1roundw1ler In Scandinavia. In weatern 
Sv.•eden 1 drove through rural provinces 
with Dr. Hans Hultberg of the Swedish 
Water and Air PoHuUon ReaP.arch lnaUtute. 
We bounced over rough rc»Lda In farmland 
where severe aroundwater acldtflcat.ton hu 
beaun. a.Iona \\'tth contamination by metals 
Inched from the 10II. 

"See that fa.rm over there?" Dr. Hu1tber1 
pointed . .. The babies ha.ct diarrhea off and 
on for months until we found that high 
copper content In t.he drlnklna water waa 
the cause. Their well wu acid. The water 
leaches copper from the plumblnr llnes:· 

A H.Alfl·TINt'INO EXPERIIN'Ct 

We pa.ssed a ,mall ~ttaae. "The lady', 
haJr there wu tinted green.'' exclo.Jmed Or. 
Hultberg ... Oreen fL6 a birch In spring. She 
washed ll In well water lUrned a:reen by 
copper sulf11te," 

Laler I round an echo of t.hfs problem In 
the western Adlrondacka a.a 1 guided Dr. 0. 
Wolfgang Fuhi., ln en\•lronmental &efcnllst 
with New York'e DC!partment. or Healt h, to 
Isolated &prlng5. ~•cl).g, and small muntclpal 
water aupp11e&. Owne~ In the area had bet?O 
complatnlng or cotrodtnr plumbing systems 
and su11plcloU5·tasllng tap water. Dr. Fuhs 
found aeveral home &yl!items and sprlnp 
wit h etevRLed levet1 of lead and copper. For 
each fa.mUy he had the same advke: Let. 
faucets run a few minutes alter nonuse 
ovcrnt1ht to lower metal r.onccnL-ratlons 
before., drlnklnR or cooking. 

TINE 8DMIIS POR TOMMORROW 

Is It surprising, gl\'en this parer.I of known 
and furOO effects, C.hat some sclen\h.i\A rank 
acid rain with toxle•chemlcal pollution and 
carbon dioxide bulldup o.a the three worst 
"envlronmenl.al Ume bombs?" They com• 
pare the connecU\'e e\·ldencu between tos.sll­
fuel emissions and acid rain effecta t.o lhat. 
of clu.rctte smoklna: and luna: cancer; 
Thouah fn ea.ch cue the cause,and•effect 
relationship IJt nol provoo. e\'en douUters of 
acid rain mulit. agree that. lhe combu5tlon or 
fossU fuels ha.• Increased In pa.sl. decades, 
that lakes and slreams do show a loss of life. 

The dllemma of a.cld rain will UIUmately 
be sol\•ed by poltUclans, eoonomlsta, and the 
public, acting on the best lnJorm11.tlon we 
scientist.a brlna forth. 

The principal tool we hne to work 9,•lth In 
this country 1B the Clsan Air Act . Thb led, 
eral Jaw, controlling adverse effects or air 
pollution on public health and welfare, re­
quires lhlt lhe emlsslons from fossil-rue! 
burning facllltlea and motor vehicle& meet 
certain alandarda. 

It does &0 essentlall}' In two waya. One Is 
through an EPA requirement. making new 
pollu.,lon &0urcea uae the "beat. avRllable" 
technology to control emlsatons. 

Tho second approach relates to existing 
pl&.nt&, Hc.,rr.. each alale l&: expected to regu• 
late lt&elf. A result Is tha.t no atate needs to 
heed another's standards. Thus the SO, 
emission Ohio allows are nenrb· 30 times 
higher than permitted ln Connecticut. 

Robert F. Flacke, commissioner of New 
York State's Department of En\'Jronmental 
Conservation, 1&ya firmly, "The Clean Air 
Act Is really one or the chlef reasons for t-he 
Increase In acid rain. Not only did IL$ earlier 
,:,alley bring &.bout. the 1ona-ra.na:e transport 
or air ,:,olluLlon via tt.11 stacks, It also per­
mit.a New York and other cle1m •plant. states 
to be dirtied by states v.·lth looser air stand­
ards." 

Not surprisingly, these bin.sea pit st.ate 
against state, wtth at least ha.If a dozrn or 

them Jnlt.latln1 teaal actions. Another spate 
or lltltatlon attacks EPA for allegedly !Bil• 
lna to do Ill duty t.o provide prot.ectfon 
under prov1,1ons of the Clean Air Act.. 

The act I• up fo r reaut.hortutfon ln Con• 
1ress now. and swarm.a of lobbYlJt.a seek 
both to strenrt.hen and to weaken It. Mean­
while. Conaresa allocated 12 mtmon dollar& 
under the Acid Preolpltallon Act of 1980 lo 
spend on rcM!arch In 1981, With more being 
recommended tor 1982. A federal•le\•el lnter­
aaency tuk force directed by NOAA's Dr. 
Chris Bernabo 15 atudytng acid rain with a 
view toward deve1oplna a national strategy, 
and extenalve researth goes on u unJvenl• 
ties, nat-lona.l laboratorles, &nd within the 
electrtc,power Industry. 

But the R.ear&.n Administration ls making 
no rush to Judgme.nt. In the words of A. 
Alan HUI, cha.trman ol the Council on Em·I• 
ronmental Quality; "Our aclentlftc commu• 
nlty ts still unclear u t.o •.• what control 
methods should be used. In our opinion, we 
Just don't k.now enouah yet to impose con• 
trol muaures at. great. cost to the American 
peop1e wlLh questionable re&Ulta." 

NATIONS FALL OUT Onft AAI" 

On t.h~ International scene, t.oo. acid pre­
cipitation emerges aa a polltlcally pol.&onous 
t,rev.•-one t hat. embitters that valued 
frlcn&hlp bet.ween the U.S. and Canada. 

··w e calculate that hall the acid depo&I• 
tlon slrtklna ca.nada la Imported from the 
U.S.," expla.lned Dr. H&na Martin, Canada'& 
t'OOrdlnator for acid r&Jn ruearch. "Fur, 
thermore, lt.'s fa1lln1 on a million square 
miles ol Ontario and Quebec that la.ck ade• 
Quale buffering capacity. A milllon and a 
half Jakes dot that region, and some are al• 
ready gMna v.•ay to acid deposition." 

The meaning or this In terms of cold ca­
na.dlan dollar& came across 1n a statement 
by John Roberts, Canada's Mlnl&t.er of tht 
En\•lronment. 

··Ftneen 1>erctnt of our rross national 
product. comes lrom forestry," he noted. "a. 
hlaher percentage than the &utomoblle In­
dustry contributes to the U.S. economy. Ye1. 
this resource Is betna threatened. The 
.second largest Industry In Canada. I& tour­
ism. But how many tourist& w1U want. to 
spend their time at. rishles.s lakes? 

"Your country, the United St.at.ts," he ob, 
served, "Is dumping lta garbage at the ex• 
pense or our country." 

U.S. spokesmen retort that Amer-lean 
emission controls are more strfnaent than 
Canada'• <although Canadian regulations 
are being rapidly tightened), Md that Car,i. 
dlan pollution also drifts onto the U1oltl:_ 
Stat.ea <allhoua:h not In nearly the volume 
that the U.S. exports to Canada>. 

Recognition of the problem led to the ere• 
atlon In 1980 of a massive btnallonal pro­
gram aimed at de\·lslng an agreement on 
transbounde.n· &.Ir pollutlon. 

EUROrl'.ANS JOIN FORCES 

An Impressive team effort has arisen ln 
Europe. In Hne, 31 of the 34 member go\'en• 
ments In the UN's Economic Commission 
for Europe 1,lgned the con\•ent.lon on Long. 
Range Transboundiry Air PollutJon. 
Though It does not enJorce controls. It mor­
ally commits each nation to respect the en• 
vlronment of other countries, 

Erik Lykke or Non:ay's Ministry of Envi• 
ronment. told tne, ''I'm praying this conren­
tton wlll bring a cteR.ner landse11pe 10 to 15 
years from now," 

Few sclcnUsts are 60 optimistic. Many see 
the 1,•ear 2000 a.s the earliest that emlss1ons 
can be stabilized, and then slo\\•1y reduced. 
Expert.a at EPA, for e.xa.mplc. predict that 

v..nder current cont.rots 80, In the United 
States will 1tay constant ar Increase mode-st, 
ty to 29 mllllon tona per year by the end of 
the century. NO., on the other hand, will 
near 28 million tons a rear and poulblY out., 
atrlp SO, aa a contributor to acid fanout. 

What can be done to lessen thll Impact, 
and how much wlll It cost? the., most obvious 
str,p lie, In consen·aUon or ener1Y-•hnplY 
uatn1 teu ruel. Another approa.eh. more 
comp1lcated and costly, is to apply new tech• 
notory to reduce emissions-the obJect. of In• 
tensive t~e-arch by the EPA, universities, 
and uUllt)' groups. 

The cost of cleanlna up Is hla:h: equlpplna 
older U.S. plants with a.crubbera would re• 
quire an ln\•e.stment of billions or dollars, 
and even then mlaht reduce eml$510n& by 
only a third. These cocta m ight be mltlgUfd 
by posit.Ive side effect.4-the aeneratlng of 
use(ul by-product.a such ~ cotnmerclal aul· 
rurlc acid and road,flll material, and the ere, 
atlon of new Jobs. 

Mean9,•hlle, hlddei1 costs ol acid rain may 
already be surpn.sslng the expense of con• 
ttoUlna It Metal corrosion by so, rnay cosl 
e:a.ch America.r1 al least seven dollars a year, 
and possibly many um,~.s that. 

Proof that a solution exl,;t.."i tomes from 
Japan. The ao\•ernMent. issued strlnaent 
sulfur oxide controls ln 1968 and encour­
a.ged use of lov.·-suUur ruels and desulfuri1.a• 
tton: by 19115 emissions had plunaed by 50 
percent e\·en as energy consumpllon dou­
bled. Since then, t\·en stricter llmll.$ ht\•e 
been set, and nearly 1,200 scrubbers In· 
stalled, compared to about 200 ln the United 
Statu. 

Sclentlsll> In $eVeral countries are cxpcrl• 
mentina wtlh so·calhid curatl\·e approache.s 
to acid rain. These Include the breedJns of 
acid-tolerant. fish 1.nd crops, liming lakes to 
reduce acidity, and coating valuable struc­
tures and art.work aeaJnst corrosion. Yet 
such solutions are only short, tenn. 

WILL TIIE 2 JSTCEffTURY BE SILENT? 

What of the future? "It's only a matter of 
time beCora we are forcibly pre55ed to do 
something," sa)•s Non:ay's Dr. La.rs Over­
reln, head of the Norwegian acid rain proJ• 
ect. "Toda)··s acid rain Is Ju.i;t the bealnnlng. 
We are already worried about hea\'Y metals 
and org&nlc pollutants t.hat. come with acid 
deposition." 

When J stand looking out over my lake, 
what will I see and hear come tho year 
2000? Will peepers be trilling, ll•h Jumping, 
trees leafing, deer drinking, baby birds 
chll'J)lna;? Or wm I t be a sttcmt spring? • 

TRIBUTE TO DAN J. BRADLEY- A 
DEDICATED AMERICAN 

Mr. KENNEDY. Mr. President, I 
would like to take a few moments to 
commend a fine Individual and a good 
friend, Dan J , Bradley. Until the last 
day or March, Dan was the President 
or the Legal Set\'lces Corporation. For 
the last 22 months. Dan has per­
formed the often-thankless. always• 
difficult task associated with the Car• 
poratlon·s presidency- and performed 
It with constant enthusiasm and re­
peated success. His thoughts and 
advice have been Invaluable. His dedi­
cation I<> the Corparatlon and Its dis­
advantaged clients has been an Inspi­
ration to those of us who ha,•e fought 
for an expansion of legal services. 
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