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UNITED ST ATES ENVIRONMENT AL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Jan ua ry 14 , 1 9 8 7 

Dear Colleague: 

At the request of the Science Advisory Board's Stratospheric 
Ozone Subcommittee, we have redrafted the Executive Summary of 
the report, "An Assessment of the Risks of Stratospheric 
Modification." The panel suggested that the Executive Summary be 
based on the statement of findings from each chapter and we have 
rewritten the Summary to reflect their suggestions as well as 
other public comments. We would appreciate your comments. The 
new Executive summary may be discussed at the upcoming SAB 
meeting (see attached Federal Register Notice for details). You 
can also address any comments directly to my office. These 
remarks should be sent to Maria Tikoff, US EPA, PM 220, 401 M 
St, SW, Washington, DC 20460, (202) 382-4036. 

Sincerely, 
J I / 

11 ! I : , 
/ l·.J_ ,l' ' , , 
. ·s~ , I ·. ( :- . 

' ' 
John S. Hoffman 
Director 
Strategic Studies Staff 
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Science Advisory Board, Stratospheric 
Ozone SubcommlttN; Open MNtlng 

Under Pub. L 92-463, notice is hereby 
given of a meeting of the Stratospheric 
Ozone Subcommittee of the Science 
Advisory Board on January 2~27, 1987. 
The meeting will be held at the U.S. 
Environmental Protection Agency in 
Room #2, South Conference Center, 401 
M Street, SW .. Washington. DC. The 
meeting will begin at 9:00 em on January 
26 and will adjourn no later than 3:00 pm 
on January 27. 

This is the second meeting of the 
Subcommittee. The purpose of the 
meeting is to enable the Subcommittee 
to continue its independent scientific 
review of the scientific adequacy-of the 
assumptions. interpretations and 
conclusions of scientific infonnation 
used by the U.S. Environmental 
Protection Agency in preparing its draft 
document "An Assessment of the Risks 
of Stratospheric Modification." The first 
day of the meeting will be held in public 
session: the Subcommittee will write its 
report on the second day end will meet 
in executive session. For further 
information on the draft document. 
contact Maria Tikoff, U.S: 
Environmental Protection Agency. P~f-
220, 401 M Street. SW .. Washington, DC 
20460, or by calling (202) 382-4036. 

The Subcommittee meeting is open to 
the public. Any member of the public 
wishing to attend or obtain infonnation 
about the meeting should notify Dr. 
Terry F. Yosie, Director. Science 
Advisory Board or Mrs. Joanna 

•. Foellmer, Secretary, at (202) 382-4126. 
Opportunity will be provided for 
members of the public to make brief oral 
presentations to the Subcommittee. and 
a total time of one hour will be available 
for this purpose. Written scientific 
comments will be accepted in any fonn. 
Any member of the public wishing to 
present oral comments should notify Dr. 
Yosie no late then close of business on 
January 19, 1987. 
Terry F. Yosle, 
Director, Science Advisory Board. 
December 31, 1986. 

[FR Doc. 87-137 Filed 1-5--87; 8:45 am) 
BIWNGCOOEIIIO-IO-II 
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€1Jr ~r\u llork eintrs 
U.S. and Soviet to Study 
Ways to Save the Ozone 

:, 

11,~ By PHILIP SHABECOFF 
lpecial LO TIie New Yort nn. _ 

WASHINGTON, Dec. 18 - United ,An exchange of endangered apecies 
States and Soviet officials agreed today from zoos • 
lo widen coo~ratlon on environmental IJoint studies on marine mammals 
luues, Including a joint effort to halt and how to protect them. : 
depletion of atmospheric ozone. IJA joint Pacific Ocean expedition 

; At a news c.onference after four days aboard a Soviet reeearch lhip to study 
of meetings, Lee M. Thomas, Adm~ls- how ocean change affects the climate. 
trator of the Environmental Protection IJMore cooperative· work In predict• 
Agency, said scientists from the two Ing earthquakes, tncluding an ex• 
countries would meet In Moscow next change of visits by aclenUsts to ,eismlc 
month to consider what measure~ may measuring systems. 
be needed to halt the de~trucuon of ,An exchange of Information on the 
ozone _by man-made ch~m1cals. education and training of environmen-

Yur1 A. lzrael, chairman of the tal specialists. . 
Soviet State Committee for Hydro- • 

Arms luue Raised meteorology and Control of the Natural 
Environment, said his country did not 
think there was sufficient evidence yet The Soviet delegation raised the 
demonstrating the need to limit pro- issue of arms control several umes a1 
duction of chlorofluorocarbons and the meetings. At today's new confer­
other chemicals that destroy ozone in ence, Mr. Izrael said he had noted "as a 
the upper atmosphere. But in response scientist and as co-cllairnian that the 
to a question he said such evidence two most Important global problems 
might be presented at next month's are, No. I, the maintenance of peace 
meeting. and the saving of the world from nu-

Mr. Izrael did say that depletion of clear war and, No. 2, the preservation 
the ozooe layer "is one of the most im- of the natural environment" 
portant global problems" that could A member of the United States dele­
lead to higher skin cancer rates be- gation said the Russians lilted to use 
cause more ultraviolet radiation can the arms issue as "a Stick to beat us 
reach the earth's surface. with," but added that the subject was 

brought up only "perfunctorily." 
Ap-eement ls Extended Mr. Izrael complained about air 

A joint aMouncement said that the pollution drifting over the Soviet Union 
-agreement on environmental coopera- from West~rn Euro~. The Soviet 
lion between the United States and the Union, he said, was taking steps to con­
Soviet Union, first signed in 1972, had trol pollution from Its territory that 
been extended for five years. Toe two moves across the Arctic Circle. 
sides agreed to pursue 38 environmen- ~sked about the lessons the Soviet 
tal projects In the coming year. Union had learned from the accident at 

One project, urged by Mr. Izrael, was the Chernob)'.I nuc_lea~ power plant, he 
a "comprehensive" analysis of the said that Soviet scientists had made "a 
state of the global environment. This o1ery serious evaluation" and con­
will include stepped-up monitoring of :luded th!it the country's energy pro­
such things as climate change, ocean ~ram "will not be changed." 
pollution, acid rain and other problems . He added, however, that the scien­
associated with the long-range trans- lSts had ~ncluded that "nuclear elec­
portation of air pollution. rical stations demand very strict and 

A report on the findings will be pub- aerious controls." 
lished at the end of 1988 or the begin- _ --- --
nlng of 1989. 

The two sides also agreed to study 
means of preventing the pollution of 
major rivers and Jakes. The study will 
concentrate on Lake Michigan and on 
Lake Baikal in Siberia. 

Information will be exchanged on the 
development of systems for protecting 
water in large lakes, on methods used 
to Identify major pollution sources, on 
the effects of pollutants In lake sedi­
ment and on ways of dealing with the 
.-moff of agricultural chemicals. 

Under another agreement, the 
United States and Soviet coast guards 
.SU develop ways to respond jointly to 
apills of oll and other pollutants in 
,.,.ters of concern to both countries, 
ad! as the Bering Sea. 

• Among the other new or expanded 
agreements were these :· 

DEC 1 9 S86 
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Maybe Not Just Soviet Propaganda 
~ 1( Iran<antra aff~ir or not, says the Soviet leader, long as it was not done in space. This formulation 

Mikhail Gorbachev, he still wants a nuclear arms falls short of Mr. Reagan's demands for essentially 
pact with the Unit~States and is prepared to make no restrictions, but he could accept it and still argue, 
flw-ther compromises. "Propaganda," the State De- in truth, that he had kept his "Star Wars" dream 
partment was quick to snort. Too quick. alive and kicking. 
: Propaganda or not, Mr. Gorbachev has a . Soviet strategy seems to assume that If the 

powerful incentive to move now on arms co_ntrol. It Soviet Union doesn't get an agreement now, one 
could be very much in his interest to lock in a blpar- won't be possible for three years or more. Soviet 
tlsan American consensus on arms reductions be- • leaders may not like Mr. Reagan, but they fully ap- , 
fore President Reagan 's successor takes over. preciate that he is in a stronger position to make a ' 
That's not just a fanciful view ; it's also rooted in a deal than any of his likely successors. By.his hand, a 
realistic Soviet assessment of American politics. bipartisan consensus could be locked into place for 
The State Department and the Reagan Administra- the next several years. 
Uon would do well to hear it out, for it could also be Otherwise, whether the next President is a 
~ery much in America's interest. moderate Republican or Democrat, he would have 

• I •. 
•. Sure, the Russians are happy when the United 

States stumbles. Sure, they'll be delighted to exploit 
tae Iran scandal. Posing as peacemaker and com­
promiser is easy when the other guy is reeling. But 
propaganda advantages do not strengthen their 
economy. And that, as conservative and liberal ana­
lysts on the Soviet Union agree, is Mr. Gorbachev's 
tpp priority. That doesn' t mean he'll stop playing 
Ule power game. It does indicate, however, how he 
r_ates his current interests. , 
< Mr. Gorbachev this week told Senator Gary 

Hart that he was prepared to be flexible on limiting 
research on space-based missile defenses. Specifi­
<;allY, he spoke of allowing virtually all testing - as 

to start all over again. Worse, in all probability, he 
would face opposition from the right, perhaps in­
cluding Mr. Reagan and his supporters. 

Why shouldn't the President follow up the Gor­
bachev gambit? Some Administration officials fear 
that Mr. Reagan is politically too weak now to bar­
gain effectively. They fear he might give away too 
much to regain his standing after the Iran scandal. 
But the only way to know is for Mr. Reagan to get 
his Administration together and try. 

The Russians, no matter how much they may 
enjoy the President's squirming, would probably 
prefer to see him solidly planted across the negoti­
ating table. Americans, sensing the possibility of 
arms control breakthroughs, should want to see him 
there, too. 

,"\ 
V 
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ownership and, to use a harsh term, speculation. le 
can be much more profitable than the S&Ls' normal 

nJ"'p.'-. -- -~ .. ..-• ...,,. 
state of the S&L~. 

Hooked on Chlorofluorocarbons 
C HLOROFLUOROCARBONS, the Boy Scouts 

of industrial chemicals, have become as 
American as apple pie. Neither poisonou& nor 

flammable, they are central elements in air condi­
tioning, most notably of cars. Inexpensive to pro­
duce, they are widely used to make foam products, 
from hot-drink cups and packaging materials to 
padded upholstery. 

They have only one flaw: when returned to the air, 
as almost all eventually are, they rise into the 
st@~.Uun out the ozone layer that shields 
~ ..,._ulttaviofef radiation. The effects are 
still not fully Wlderstood, but scientists think a 
weaker ozone layer could mean a vast increase in 
skin cancers; smaller crops and weaker plants; 
damage to aquatic life; and an addition to the 
"greenhouse effect" wherein release of man-made 
gases alters the F.arth's climate. 

In 1978 the Environmental Protection Agency 
banned the use of these chemicals as propellants in 
aerosol sprays. In 1980 the Carter administration 
proposed freezing production for other uses. The 
manufacturers protested, saying partly that it made 
no sense to limit production here while it was not 
limited abroad. Scientists also began to waver in 
their assessment of the damaging effects, and the 
Reagan administration, disinclined to regulate in 
any case, shelved the Carter proposal. 

Now, however, industry and the administration 

have partially reversed themselve . New scientific 
evidence is one reason. In 1985 an alarming hole in 
the ozone layer was discovered _over Antarctica; 
such nonalarmist centers of inquiry as NASA, the 
space agency, have warned against the possible 
consequences of continuing emissions. The chemi­
cal companies-DuPont in part icular~ ay also be 
dose to the production of alternatives. The industry 
as also succee e m ma mg 1 s mam point that any 

action should be international. Why then resist? 
EPA, following a lawsuit by an environmental 

group, has agreed to decide by next" _. November 
whether it thinks further regulation is needed. 
Meanwhile, formal international discussions have 
begun. At a meeting this month, the administration 
is proposing a worldwide limit on emissions-the 
strongest proposal made by any government so far. 

There remain enormous problems. Environmental 
groups want faster action, while industry warns 
against large expenditures before the risks are 
defined. There are also practical difficulties in enf orc­
ing any international agreement and in weaning so 
many industries from their dependence on these 
substances. But all the movement is in the right 
direction. Industry and environmental groups both 
believe the talks could produce an international 
agreement that would be a model of its kind. This is 
now a moderate, constructive debate. For a large 
environmental issue, that makes it a mcxiel already. 

Haiti in Doubt 
·-~ huild democracy in 

·'1. There have 
·- ~ and tragic 

•. turned out 
with an 
'.les until 
rolution-
·cess. It 

fev· 

their officers. There have been some hµman rights 
violations of a sort that no government ought •­
tolerate. Meanwhile, the far left is l)r -,:-. '· ' 
organize and, while it is very until<.~,, , 
to reach for power, it rr • • • 
enough •r •· • ·-· 
dP··-
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Hard Choices Await Industry as Ozone-Layer Fears Rise 
Nations May Curb Certain Chemicals Despite Growing Global Demand 

By BAJU!Y MEIER 
.Sfaj/f( ('porll'rofTt11::W"U.STHl,~li:TJOUHNAL 

In 1930, Thomas Midgley Jr., a Genera l 
Motors t:orp. chemist. stood before a scien· 
llflc audience and inhaled a whiff of a new 
refrigerator coolant to prove its safety. 

Mr. Midgley showed no Ill effects. Since 
lhen, uses of 1ha1 chemical and relaled 
substances have blossomed In products 
ranging from air conditioners to throw· 
away packaging. 

But goveniments world-wide, and thou· 
sands of U.S. companies including GM, 
now face hard choices as evidence mounts 
that such compounds are eating away the 
fragi le natural layer of ozone that shields 
the earth from ultraviolet rays. U.S. offi· 
cials warned recently, for instance, that 40 
million more Americans than previously 
expected face skin cancer over the next 
century if global use of owne-deslroying 
chemicals isn' t checked. Substantial owne 
loss is also likely to harm crucial plant and 
sea life and affect the world's climate, 
many researchers believe. 

Evidence of widespread chemical deple· 
uon of the owne layer - which begins eight 
miles above the earth's surface-is far 
from conclusive. Scientists are still debat· 
mg the causes behind recent reports of 
owne loss over the South Pole and else· 
where. Yet the risks of waiting for science 
to find definitive answers is too great, offi· 
cials of some goveniments say. Of particu· 
lar concern , some say, is that the huge res· 
ervoir of owne·destroying chemicals al· 
ready in the atmosphere is growing and is 
expected to persist for decades. ·· ([ we 
can't control these chemicals now we prob· 
ably won't get a second chance," says Vic· 
tor Buxton, a Canadian environmental offi· 
cial. 
Nations Meet in Geneva 

This week, some 45 nations, including 
the U.S. and Canada, are meeting in Ge· 
neva , Switzerland, in a bid to hammer out 
global limits on owne·destroying chemi· 
ca ts. Some activists believe the process , 1f 
successful, could set the patten, for resolv· 
ing other industrial-pollution dilemmas 
that threaten all nations. 

Gelling industry to curb its appetite for 
these compounds, however, may be a prob· 
lem. U.S. chemical makers aren't racing 
to create safer products. Auto makers like 
GM may face costly plant overhauls, for 
example. While some U.S. manufacturers 
are cutting down on these chemicals, oth· 
ers aren't , even when alternatives exist. 
And American industry uses only about 
30% of the wor ld's production of such com· 
pounds. 

Chlorofluorocarbons, or CFCs, the most 
pervasive owne-destroying chemicals, are 
used as coolants in refrigerators and air 
conditioners. as solvents In electronics 
manufacturing and in making plastic foam 
insulation and foam cups and packages. 

The largest producer is Du Pont Co., 
which markets CFC products under the. 
brand name Freon. Other major producers 
include Allied-Signal Inc .. Pennwalt Corp., 
Kaiser Aluminum & Chemicals Corp. and 
Racon Inc. There are other ozone-destroy• 

ing compounds, such as halons, a chemical 
group used in high-tech firefighting equip­
ment. 

The owne debate began in 1974 when 
two University of California chemists, F. 
Sherwood Roland and Mario J. Molina, ar· 
gued that CFCs don 't decompose in the 
lower atmosphere as do most other com· 
pounds. Instead, they theorized, CFCs 
slowly drift into the upper atmosphere, 
where they eventually break down, start· 
ing a complex chemical reaction that de· 
stroys ozone, a naturally occurring form of 
oxygen. 

Reports of the chemists' work sparked 
a massive U.S. consumer boycott or aero­
sol deodorants, hair sprays and similar 
products that depended on CFCs. In 1978, 
the Environmental Protection Agency 
banned CFCs as propellants in most aero­
sols, resulting in a 40% decrease in U.S. in· 
dustrial demand for the chemicals. 

The action, however, proved only a 
stopgap. Though the propellant ban still is 
in effect, CFC sales in the U.S. have since 
zoomed back to pre-aerosol-ban levels, 
largely sparked by the explosive growth 
of such products as foam throwaway pack· 
aging, and increasing demand for CFCs as 
a solvent by electronics manufacturers. 
Researchers say it doesn't matter how 
CFCs are used, whether in a spray can or 
a hamburger package; eventually, they all 
are released into the atmosphere. 

Global sales of the compounds are also 
rising because, among other things , most 
European nations didn 't follow the U.S. 
aerosol ban . 
No Easy Targets 

Lacking easy targets such as spray 
cans, consumer action alone isn't likely to 
blunt the growing use of CFCs. The family 
car, for example, is lilied with CFC-based 
products, ranging from the coolant in its 
air conditioner to the padding for its seat 
and dashboard. 

Because of the compounds' pervasive 
use, U.S. companies that eluded regulation 
in the 1970S probably won't escape again 
in any tightening of regulations. ··They 
know the handwriting is on the wall ," says 
Kathleen A. Wolf, an analyst with Rand 
Corp., a Santa Monica, Calif.·based con· 
suiting concern. In recent months, a num· 
ber of U.S. concerns such as GM, Ford Mo­
tor Co. and International Business Ma· 
chines Corp. have formed in-house task 
forces to study ways to reduce CFC use. 

The mobile air conditioner, found in the 
vast majority of American cars, is a major 
source of CFC pollution in the U.S. CFC· 
based coolants are frequently released into 
the air when the systems undergo repair. 
While some U.S. cities such as Tampa, 
Fla., are moving to have bus air·condi· 
lioner repairmen trap the compounds for 
recycl ing, the impact or recycling on the 
problem is limited. Engineers say about 
65% or a car's air conditioner coolant leaks 
before it ever gets to a repair shop. 

Auto makers say they are attacking the 
problem on several fronts. GM engineers, 
for example, are looking at lightening ex· 
isling systems with new gaskets and other 

devices, says Richard Klimisch, the com· 
pany's top environmental official. But 
rather than shoulder the huge financial 
burden or developing new types of air con· 
ditioners, GM is relying on chemical com· 
panies to develop alternati ve coolants, he 
says. 

Who Will Pay'/ 
As was the case during the first ozone· 

layer controversy, battle lines are forming 
over who-CFC producers or auto 
makers- will pay for research and devel· 
opment of environmentally safer com· 
pounds. GM officials say both Du Pont and 
the British-based !Cl Industries PLC have 
agreed only to producr test hatches of a 
possible owne·sale air conditioner replace· 
ment coolant known as FCJ:Ha. 

" They're interested in making 
(FC134al, but there are quest ions over who 
is going to pay for the toxicity testing and 
the types of Isales) guarante,•s they want 
from us, " Mr. Klimisch says. FCl34a was 
first developed in the late I970s, but both 
chemical and auto makers dropped work 
on the compound when government pres· 
sure to expand the scope or CFC regula· 
lions eased in the early I980s. 

U.S. chemical producers clea rly aren't 
rushing to develop substitutes. Morristown, 
N.J.·based Allied·Signal, for example, dis· 
patched sales teams nationwide this sum· 
mer in a bid to get electronics manufac· 
lurers to switch lo CFCs from other sol· 
vents, according to chemical distributors. 
An Allied-Signal spokesman declined to 
comment on the mailer. 

Du Pont, after disputing the CFC-ozone 
link for 12 years, recently conceded that 
the compounds could pose a future ozone 
threat and called for global limits on their 
use. Company officials say they have re· 
started research into FC134a but aren 't 
planning heavy spending on it until regula· 
tory action or consumer demand justify it. 
The principal problem with FC143a produc· 
lion is the Jack of a chemica l catalyst to 
produce the substance in commercial 
quantities. 

Competitive Pressures 
U.S chemical producers, however, may 

soon face competitive pressures. !CJ Indus· 
tries has also restarted work on FC134a. A 
Japanese chemical maker, Diakin Kogyo 
Co., and a German concern , Hoechst AG. 
hold FCl34a production patents. says Rich· 
ard Lagow, a University of Texas chemis· 
try professor and a consultant to the EPA 
on the CFC issue. Both Du Pont and !Cl of· 
ficials say FC134a development is at least 
Ii ve years a way. 

Some companies aren 't walling. At Dig· 
Ital Equipment Corp. plants in Andover, 
Mass. , and Salem, N.H., water-based sys· 
terns recently replaced CFCs in some elec· 
tronics·cleaning processes, says Jame~ 
!wgers, a company environmental man· 
ager. He says the Maynard , Mass.·based 
producer of computers and computer parts 
has set the immediate goal or capping CFC 
use followed by a phase-out where pracli· 
cal. "We feel the consequences of under· 
reacting fto the ozone threat) are worse 

than the consequences of overreacting," he 
says. 

Other companies could apparently do 
without the CFCs they currently use. For 
instance, while some McDonald's Corp. 
foam packages for its McDLT hamburgers 
contain CFCs, others don 't. A spokes· 
woman for the Oak Brook, 111. ·based fast· 
food company says CFC-based packages 
don't keep a hamburger hotter, but sim· 
ply reflect CFC use by some or McDonald's 
foam-package suppliers. McDonald 's 
hasn' t yet decided whether to swi tch sup· 
pliers, the spokeswoman says. She adds, 
however, that the company has met with 
suppliers in recent weeks to discuss the is· 
sue. 

World-wide, the pressure also is build· 
ing to control CFCs. A global approach is 
critical, say some regulators and activists, 
because an estimated 70% or the world 's 
CFC use occurs outside the U.S. Intensified 
demand from developing nations is also 
projec ted in future years as their pur· 
chases of ai r conditioners, refrigerators 
and other items grow. 

Supply and Demand 
The global freeze proposals under study 

at the Geneva meeting this week would ex· 
ploit the law of supply and demand. By 
capping CFC production, some regulators 
argue, prices of owne-destroying chemi· 
cats would rise, forcing users to seek alter· 
natives. That would provide chemical 
makers with the incentive to develop safer 
products, they say. 

Richard Benedick, the State Depart· 
ment official heading the U.S. delegation 
al Geneva, said recently that he expects 
the world 's nations to agree by July on the 
need to limit ozone-destroying chemica ls. 
After reaching a general accord, nations 
can debate specific limits on the cherni· 
cats' uses, revising them downward or up· 
ward as scientific data build , he added. 

Others are Jess sanguine. European 
chemical producers, for instance, still ad· 
vocate substantial CFC growth. If the 
global talks stall, Sen. John Chafee IR., 
R.I.l recently said, he will push for legisla· 
lion restricting imports of some CFC-based 
products. The EPA is also under a court· 
ordered May deadline to decide on added 
CFC regulations. 

Science may not be able to provide pol· 
icy makers with firm guidance. Prelimi· 
nary data from Antarctica, for example, 
indicate that annual ozone loss there may 
result from both chemical and as-yet·unex· 
plained regional and seasonal factors, says 
lwbert Dezafra, an atmospheric physicist 
at the State University or New York, Stony 
Brook. 

Yet Mr. Dezafra, a member or the re· 
cent U.S. scientific expedition to Antarc· 
Ilea, says he is worried. Every day, he 
says, the cloud of CFC in the atmosphere 
is building, pushing the world further along 
a process it won't be able to reverse. Says 
Mr. Dezafra, ··we got a late start studying 
this problem and we're gelling an even 
later start finding a solution." 
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PRINCIPLES FOR AN 
INTERNATIONAL PROTOCOL ON STRATOSPHERIC OZONE PROTECTION 

Based on current scientific understanding, considerable risks 
may exist to human health and the environment from continued or 
~xpanded global . emissions of fully hilogenated alkanes. 
Considetable evid~nce exists, both in theo~y and from models, 
linking these qhemicals to depletion of ozone. However, 
remaining scientific uncertainties prevent any conclusive 
statement concerning safe levels of emissions. As a result, we 
believe that these chemicals should be considered suspect, and, 
given the substantial human health and environmental risks, we 
believe that a prudent protocol should provide for the 
following: 

I. As a first step, a near-term freeze on the emissions of 
all fully halogenated alkanes (i.e., CF~ 11, 12, 113, and 
Halon 1211 and 1301) at or near current ievels; 

II. A long-term scheduled phaseout of emissions of these 
chemicals; this phaseout would be implemented, subject to 
any modification resulting from periodic review as defined 
in III; 

III. A periodic review of the protocol provisions based 
upon a regular assessment of scientific understanding of 
changes to the ozone layer and its effects on health and 
the environment. The review could remove_ or add chemicals 
from the phaseout, change the schedule, or set an emission 
reduction target short of phaseout. 

A protocol based on the above elements should have the 
following characteristics: 

(a} provide a simple approach to facilitate agreement on 
an acceptable protocol within the current UNEP timetable; 

(b) be capable of gaining general acceptance among the 
major producer nations who are now and will remain the 
primary source of emissions of these chemicals; 

(c} provide certainty for industrial planning in order to 
minimize the costs of reducing reliance on these chemicals; 

(d) provide adequate time for shifting away from 
ozone-depleting chemicals to avoid social and economic 
disruption, while at the same time give a strong incentive 
for the rapid development and employment of emission 
controls, recycling, and benign substitute chemicals (i.e., 
a technology-forcing approach); 



(e) take into full consideration scientific uncertainties 
and promote future improvements in understanding by 
instituting a requirement for reassessing the goal and 
timing of emission limits if changes in science suggest 
such action is warranted; 

(f) addres~ ~11 fully halogenated alkanes so that the 
principal a.nthropogenic sources of atmospheric chlorine and 
bromine are included; 

(g) allow flexibility for industrial planning by allowing 
trade-offs among these chemicals based on their relative 
ozone-depleting effects; 

(h) allow flexibility for limited continued use of those 
chemicals which are of highest social value and for which 
no substitutes presently exist; and 

(i) create incentives to participate in the protocol by 
regulating relevant trade between parties and non-parties. 
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VIENNA CONVENTION FOR THE PROTECTION 
OF THE OZONE LAYER 

Preamble 

The Parties to this Convention, 

~ of the potentially harmful impact on human health and the environment through 

modification of the ozone layer, 

Recalling the pertinent provisions of the Declaration of the United Nations 

Conference on the Human Environment, and in particular principle 21, which provides that 

"States have, in accordance with the Charter of the United Nations and the principles of 

international law, the sovereign right to exploit their own resources pursuant to their 

own environmental policies, and the responsibility to ensure that activities within their 

jurisdiction or control do not cause damage to the environment of other States or of 

areas beyond the limits of national jurisdiction", 

Taking into account the circumstances and particular requirements of developing 

countries, 

Mindful of the work and studies proceeding within both international and national 

organizations and, in particular, of the World Plan of Action on the Ozone Layer of the 

United Nations Environment Programme, 

Mindful also of the precautionary measures for the protection of the ozone layer 

which have already been taken at the national and international levels, 

~ that measures to protect the ozone layer from modifications due to human 

activities require international co-operation and action, and should be based on relevant 

scientific and technical considerations, 

Aware also of the need for further research and systematic observations to further 

develop scientific knowledge of the ozone layer and possible adverse effects resulting 

from its modification, 

Determined to protect human health and the environment against adverse effects 

resulting from modifications of the ozone layer, 

HAVE AGREED AS FOLLOWS: 

I 



.. 

Article l 

DEFINITIONS 

For the purposes of this Convention: 

1. "The ozone layer" means the layer of atmospheric ozone above the planetary boundary 

layer. 

2. "Adverse effects" means changes in the physical environment or biota, including 

changes in climate, which have significant deleterious effects on human health or on the 

composition, resilience and productivity of natural and managed ecosystems, or on 

materials useful to mankind. 

3. "Alternative technologies or equipment" means technologies or equipment the use of 

which makes it possible to reduce or effectively eliminate emissions of substances which 

have or are likely to have adverse effects on the ozone layer. 

4. "Alternative substances" means substances which reduce, eliminate or avoid adverse 

effects on the ozone layer. 

5. "Parties" means, unless the text otherwise indicates, Parties to this Convention. 

6. "Regional economic integration organization" means an organization constituted • by 

sovereign States of a given region which has competence in respect of matters governed by 

this Convention or its protocols and has been duly authorized, in accordance with its 

internal procedures, to sign, ratify, accept, approve or accede to the instruments 

concerned. 

7. "Protocols" means protocols to this Convention. 

Article 2 

GENERAL OBLIGATIONS 

l. The Parties shall take appropriate measures in accordance with the . provisions of 

this Convention and of those protocols in force to which they are party to protect human 

health and the environment against adverse effects resulting or likely to result from 

human activities which modify or are likely to modify .the ozone layer. 

- 2 -



2. To this end the Parties shall, in accordance with the means at their disposal and 

their capabilities: 

(a) Co-operate by means of systematic observations, research and information 

exchange in order to better understand and assess the effects of human activities on the 

ozone layer and the effects on human health and the environment from modification of the 

ozone layer; 

(b) Adopt appropriate legislative or administrative measures and co-operate in 

harmonizing appropriate policies to control, limit, reduce or prevent human activities 

under their jurisdiction or control should it be found that these activities have or are 

likely to have adverse effects resulting from modification or likely modification of the 

ozone layer; 

(c) Co-operate in the formulation of agreed measures, procedures and standards for 

the implementation of this Convention, with a view to the adoption of protocols and 

annexes; 

(d) Co-operate with competent international bodies to implement effectively this 

Convention and protocols to which they are party. 

3. The provisions of this Convention shall in no way affect the right of Parties to 

adopt, in accordance with international law, domestic measures additional to those 

referred to in paragraphs l and 2 above, nor shall they affect additional domestic 

measures already taken by a Party, provided that these measures are not incompatible with 

their obligations under this Convention. 

4. The application of this article shall be based on relevant scientific and technical 

considerations. 

Article 3 

RESEARCH AND SYSTEMATIC OBSERVATIONS 

l. The Parties undertake, as appropriate, to initiate and co-operate in, directly or 

through competent international bodies, the conduct of research and scientific 

assessments on: 

(a) The physical and chemical processes that may affect the ozone layer; 
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(b) The human he~lth and other biological effects deriving from any modifications 

of the · ozone layer, particularly those resulting from changes in ultra-violet solar 

radiation having biological effects (UV-B); 

(c) Climatic effects deriving from any modifications of the ozone layer; 

(d) Effects deriving from any modifications of the ozone layer and any consequent 

change in UV-B radiation on natural and synthetic materials useful to mankind; 

(e) Substances, practices, processes and activities that may affect the ozone 

layer, and their cumulative effects; 

(f) Alternative substances and technologies; 

(g) Related socio-economic matters; 

and as further elaborated in annexes I and II. 

2. The Parties undertake to promote or establish, as appropriate, directly or through 

competent international bodies and taking fully into accoune national legislation and 

relevant ongoing activities at both the national and international levels, joine or 

complementary programmes for systematic observation of the state of the ozone layer and 

other relevant parameters, as elaborated in annex I. 

3. The Parties- undertake to co-operate, directly or through competent international 

bodies, in ensuring the collection, validation and transmission of research and 

observational data through appropriate world data centres in a regular and timely fashion. 

Article 4 

CO-OPERATION IN THE LEGAL, SCIENTIFIC AND TECHNICAL FIELDS 

l. The Parties shall facilitate and encourage the exchange of scientific, technical, 

socio-economic, commercial and legal information relevant to this Convention as further 

elaborated in annex II. Such information shall be supplied to bodies agreed upon by the 

Parties. Any such body receiving information regarded as confidential by the supplying 

Party shall ensure that such information is not disclosed and shall aggregate it to 

protect its confidentiality before it is made available to all Parties. 
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2. The Parties shrll co-operate, consistent with their national laws, regulations and 

practices and taking into account in particular the needs of the developing countries, in 

promoting, directly or through competent international bodies, the development and 

transfer of technology and knowledge. Such co-operation shall be carried out 

particularly through: 

(a) Facilitation of the acquisition of alternative technologies by other Parties; 

(b) Provision of information on alternative technologies and equipment, and supply 

of special manuals or guides to them; 

(c) .The supply of necessary equipment and facilities for research and systematic 

observations; 

(d) Appropriate training of scientific and technical personnel. 

Article 5 

TRANSMISSION OF INFORMATION 

The Parties shall transmit, through the secretariat, to the Conference of the 

Parties established under article 6 information on the measures adopted by them in 

implementation of this Convention and of protocols to which they are party in such form 

and at such intervals as the meetings of the parties to the relevant instruments may 

determine. 

1. 

Article 6 

CONFERENCE OF THE PARTIES 

A Conference of the Parties is hereby established. The first meeting of the 

Conference of the Parties shall be convened by the secretariat designated on an interim 

basis under article 7 not later than one year after entry into force of this Convention. 

Thereafter, ordinary meetings of the Conference of the Parties shall be held at regular 

intervals to be determined by the Conference at its first meeting. 

2. Extraordinary meetings of the Conference of the Parties shall be held at such other 

times as may be deemed necessary by the Conference, or at the written request of any 

party, provided that, within six months of the request being communicated to them by the 

secretariat, it is supported by at least one third of the Parties. 
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3. The Conference of __ the Parties shall by consensus agree upon and adopt rules of 

procedure and financial rules for itself and for any subsidiary bodies it may establish, 

as well as financial provisions governing the functioning of the secretariat. 

4. The Conference of the Parties shall keep under continuous review the implementation 

of this Convention, and, in addition, shall: 

( a) Establish the form and the intervals for transmitting Che information to be 

submitted in accordance with article 5 and consider such information as well as reports 

submitted by any subsidiary bodyi 

(b) Review the scientific information on the ozone layer, on its possible 

modification and on possible effects of any such modification; 

(c) Promote, in accordance with article 2, the harmonization of appropriate 

policies, strategies and measures for minimizing the release of substances causing or 

likely to cause modification of the ozone layer, and make recommendations on any other 

measures relating to this Convention; 

(d) Adopt, in accordance with articles 3 and 4, programmes for research, systematic 

observations, scientific and technological co-operation, the exchange of information and 

the transfer of technology and knowledge; 

(e) Consider and adopt, as required, in accordance with articles 9 and 10, 

amendments to this Convention and its annexes; 

( f) Consider amendments to any protocol, as well. as to any annexes thereto, and, if 

so decided, recommend their adoption to the parties to the protocol concerned; 

(g) Consider and adopt, as required, in accordance with article 10, additional 

annexes to this Convention; 

(h) Consider and adopt, as required, protocols in accordance with article 8; 

(i) Establish such subsidiary bodies as are deemed necessary for the implementation 

of this Convention; 
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(j) Seek, where appropriate, the services of competent international bodies and 

scientific committees, in particular the World Meteorological Organization and the World 

Health Organization, as well as the Co-ordinating Committee on the Ozone Layer, in 

scientific research, systematic observations and other activities pertinent to the 

objectives of this Convention, and make use as appropriate of information fr0111 these 

bodies and committees; 

(k) Consider and undertake any additional action that may be required for the 

achievement of the purposes of this Convention. 

5. The United Nations, its specialized agencies and the International At0111ic Energy 

Agency, as well as any State not party to this Convention, may be represented at meetings 

of the Conference of the Parties by observers. Any body or agency, whether national or 

international, governmental or non-governmental, qualified in fields relating to the 

protection of the ozone layer which has informed .the secretariat of its wish to be 

represented at a meeting of the Conference of the Parties as an observer may be admitted 

unless at least one-third of the Parties present object. The admission and participation 

of observers shall be subject to the rules of procedure adopted by the Conference of the 

Parties. 

Article 7 

SECRETARIAT 

1. The functions of the secretariat shall be: 

(a) To arrange for and service meetings provided for in articles 6, 8, 9 and 10; 

(b) To prepare and transmit reports based upon information received in accordance 

with artic lea 4 and 5, as well as upon information derived from meetings of subsidiary 

bodies established under article 6; 

(c) To perform the functions assigned to it by any protocols; 

(d) To prepare reports on its activities carried out in implementation of its 

functions under this Convention and present them to the Conference of the Parties; 
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(e) To ensure the__necessary co-ordination with other relevant international bodies, 

and in particular to enter into such administrative and contractual arrangements as may 

be required for the effective discharge of its functions; 

(f) To perform such other functions as may be determined by the Conference of the 

Parties. 

2. The secretariat functions will be carried out on an interim basis by the 

United Nations Environment Programme until the completion of the first ordinary meeting 

of the Conference of the Parties held pursuant · to article 6. At its first ordinary 

meeting, the Conference of the Parties shall designate the secretariat from amongst those . 
existing competent internatioµal organizations which have signified their willingness to 

carry out the secretariat functions under this Convention. 

Article 8 

ADOPTION OF PROTOCOLS 

L. The Conference of the Parties may at a meeting adopt protocols pursuant to article 2. 

2. The text of any proposed protocol shall be communicated to the Parties by the 

secretariat at least six months before such a meeting. 

Article 9 

AMENDMENT OF THE CONVENTION OR PROTOCOLS 

1. Any Party may propose amendments to this Convention or to any protocol. Such 

amendments shall take due account, inter alia, of relevant scientific and technical 

considerations. 

2. Amendments to this Convention shall be adopted at a meeting of the Conference of the 

Parties. Amendments to any protocol shall be adopted at a meeting of the Parties· to the 

protocol in question. The text of any proposed amendment to this Convention or to any 

protocol, except as may otherwise be provided in such protocol, shall be communicated to 

the Parties by the secretariat at least six months before the meeting at which it is 

proposed for adoption. The secretariat shall also co11DDunicate proposed amendments to the 

signatories to this Convention for information. 
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3. The Parties shal1 make every effort to reach agreement on any proposed amendment to 

this Convention by consensus. If all efforts at consensus have been exhausted, and no 

agreement reached, the amendment shall as a last resort be adopted by a three-fourth 

majority vote of the Parties present and voting at the meeting, and shall be submitted by 

the Depositary to all Parties for ratification, approval or acceptance. 

4. The procedure mentioned in paragraph 3 above shall apply to amendments to any 

protocol, except that a two-thirds majority of the parties to that protocol present and 

voting at the meeting shall suffice for their adoption. 

5. Ratification, approval or acceptance of amendments shall be notified to the 

Depositary in writing. Amendments adopted in accordance with paragraphs 3 or 4 above 

shall enter into force between parties having accepted them on the ninetieth day after 

the receipt by the Depositary of notification of their ratification, approval or 

acceptance by at least three-fourths of the Parties to this Convention or by at least 

two-thirds of the parties to the protocol concerned, except as may otherwise be provided 

in such protocol. Thereafter the amendments shall enter into force for any other Party 

on the ninetieth day after that Party deposits its instrument of ratification, approval 

or acceptance of the amendments. 

6. For the purposes of this article, "Parties present and voting" means Parties present 

and casting an affirmative or negative vote. 

Article 10 

ADOPTION AND AMENDMENT OF ANNEXES 

l. The annexes to this Convention or to any protocol shall form an integral part of 

this Convention or of such protocol, as the case may be, and, unless expressly provided 

otherwise, a reference to this Convention or its protocols constitutes at the same time a 

reference to any annexes thereto. Such annexes shall be restricted to scientific, 

technical and administrative matters. 

2. Except as may be otherwise provided in any protocol with respect to its annexes, the 

following procedure shall apply to the proposal, adoption and entry into force of 

additional annexes to this Convention or of annexes to a protocol: 
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(a) Annexes to ':_~is Convention shall be proposed and adopted according to the 

procedure laid down in article 9, paragraphs 2 and 3, while annexes to any protocol shall 

be proposed and adopted according to the procedure laid down in article 9, paragraphs 2 

and 4; 

(b) Any party that is unable to approve an additional annex to this Convention or 

an annex to any protocol to which it is party shall so notify the Depositary, in writing, 

within six months from the date of the communication of the adoption by the Depositary. 

The Depositary shall without delay notify all Parties of any such notification received. 

A Party may at any time substitute an acceptance for a previous declaration of objection 

and the annexes shall thereupon enter into force for that Party; 

(c) On the expiry of six months from the date of the circulation of the 

colllllllnication by the Depositary, the annex shall become effective for all Parties to this 

Convention or to any protocol concerned which have not submitted a notification in 

accordance with the provision of subparagraph (b) above. 

3. The proposal, adoption and entry into force of amendments to annexes to this 

Convention or to ·any protocol shall be subject to the same procedure as for the proposal, 

adoption and entry into force oi annexes to the Convention or annexes to a protocol. 

Annexes and amendments thereto shall take due account, inter alia, of relevant scientific 

and technical considerations. 

4. If an additional annex or an amendment to an annex involves an amendment to this 

Convention or to any protocol, the additional annex or amended annex shall not enter into 

force until such time as the amendment to this Convention or to the protocol concerned 

enters into force. 

Article 11 

SETTLEMENT OF DISPUTES 

l. In the event of a dispute between Parties concerning the interpretation or 

application of this Convention, the parties concerned shall seek solution by negotiation. 

2. If the parties concerned cannot reach agreement by negotiation, they may jointly 

seek the good offices of, or request mediation by, a third party. 
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3. When ratifying, -accepting, approving_ or acceding to this Convention, or at any time 

thereafter, a State or regional economic integration organization may declare in writing 

to the Depositary that for a dispute not resolved in accordance with paragraph l or 

paragraph 2 above, it accepts one or both of the following means of dispute settlement as 

compulsory: 

( a) Arbitration in accordance with procedures to be adopted by the Conference of 

the Parties at its first ordinary meeting; 

(b) Submission of the dispute to the International Court of Justice. 

4. If the parties have not, in accordance with paragraph 3 above, accepted the same or 

any procedure, the dispute shall be submitted to conciliation in accordance with 

paragraph 5 below unless the parties otherwise agree. 

5. A conciliation commission shall be created upon the request of one of the parties to 

the dispute. The commission shall be composed of an equal number of members appointed by 

each party concerned and a chairman chosen jointly by the members appointed by each 

party. The commission shall render a final and recommendatory award, which the parties 

shall consider in good faith. 

6. The provisions of this article shall apply with respect to any protocol except as 

otherwise provided in the protocol concerned. 

Article 12 

SIGNATURE 

This Convention shall be open for signature at the Federal Ministry for Foreign 

Affairs of the Republic of Austria in Vienna from 22 March 1985 to 21 September 1985, and 

at United Nations Headquarters in New York from 22 September 1985 to 21 March 1986. 

Article 13 

RATIFICATION, ACCEPTANCE OR APPROVAL 

l. This Convention and any protocol shall be subject to ratification, acceptance or 

approval by States and by regional economic integration organizations. Instruments of 

ratification, acceptance or approval shall be deposited with the Depositary. 
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2. AJl.y organization referred to in paragraph l above which becomes a Party to this 

Convention or any protocol without any of its member States being a Party shall be bound 

by all the obligations under the Convention or the protocol as the case may be. In the 

case of such organizations, one or more of whose member States is a Party to the 

Convention or relevant protocol, the organization and its member States shall decide on 

their respective responsibilities for the performance of their obligation under the 

Convention or protocol, as the case may be. In such cases, the organization and the 

member States shall not be entitled to exercise rights under the Convention or relevant 

protocol concurrently. 

3. In their instruments of ratification, acceptance or approval, the organizations 

referred to in paragraph l above shall declare the extent of their competence with 

respect to the matters governed by the Convention or the relevant protocol. These 

organizations shall also inform the Depositary of any substantial modification in the 

extent of their competence. 

Article 14 

ACCESSION 

l. This Convention and any protocol shall be open for accession by States and by 

regional economic integration organizations from the date on which the Convention or the 

protocol concerned is closed for signature. 

deposited with the Depositary. 

The instruments of accession shall be 

2. In their instruments of accession, the organizations referred to in paragraph 1 

above shall declare the extent of their competence with respect to the matters governed 

by the Convention or the relevant protocol. These organizations shall also inform the 

Depositary of any substantial modification in the extent of their competence. 

3. The provisions of article 13, paragraph 2, shall apply to regional economic 

integration organizations which accede to this Convention or any protocol. 

Article 15 

RIGHT IO VOTE 

1. Each Party to this Convention or to any protocol shall have one vote. 
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2. Except as provided for in paragraph l above, regional economic integration 

organizations, in matters within their competence, shall exercise their right to vote 

with a number of votes equal to the number of their member States which are Parties to 

the Convention or the relevant protocol. Such organizations shall not exercise their 

right to vote if their member States exercise theirs, and vice versa. 

Article 16 

RELATIONSHIP BETWEEN THE CONVENTION AND ITS PROTOCOLS 

l. A State or a regional economic integration organization may not become a party to a 

protocol unless it is, or becomes at the same time, a Party to the Convention. 

2. Decisions concerning any protocol shall be taken only by the parties to the protocol 

concerned. 

Article 17 

ENTRY INTO FORCE 

l. This Convention shall enter into force on the ninetieth day after the date of 

deposit of the twentieth instrument of ratification, acceptance, approval or accession. 

2. Any protocol, except as otherwise provided in such protocol, shall enter into force 

on the ninetieth day after the date of deposit of the eleventh instrument of 

ratification, acceptance or approval of such protocol or accession thereto. 

3. For each Party which ratifies, accepts or approves this Convention or accedes 

thereto after the deposit of the twentieth instrument of ratification, acceptance, 

approval or accession, it shall enter into force on the ninetieth day after the date of 

deposit by such Party of its instrument of ratification, acceptance, approval or 

accession. 

4. Any protocol, except as otherwise provided in such protocol, shall enter into force 

for a party that ratifies, accepts or approves that protocol or accedes thereto after its 

entry into force pursuant to paragraph 2 above, on the ninetieth day after the date on 

which that party deposits its instrument of ratification, acceptance, approval or 

accession, or on the date on which the Convention enters into force for that Party, 

whichever shall be the later. 
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S. For the purposes o!_ paragraphs land 2 above, any instrument deposited by a regional 

economic integration organization shall not be counted as additional to those deposited 

by member States of such organization. 

Article 18 

RESERVATIONS 

No reservations may be made to this Convention. 

Article 19 

WITHDRAWAL 

l. At any time after four years from the date on which this Convention has entered into 

force for a Party, that Party may withdraw from the Convention by giving written 

notification to the Depositary. 

2. Except as may be provided in any protocol, at any time after four years from the 

date on which such protocol has entered into force for a party, that party may withdraw 

from the protocol by giving written notification to the Depositary. 

3. Any such withdrawal shall take effect upon expiry of one year after the date of its 

receipt by the Depositary, or on 3uch later date as may be specified in the notification 

of the withdrawal. 

4. Any Party wltich withdraws from this Convention shall be considered as also having 

withdrawn from any protocol to which it is party. 

Article 20 

DEPOSITARY 

l. The Secretary-General of the United Nations shall assume the functions of depositary 

of this Convention and any protocols. 

2. The Depositary shall inform the Parties, in particular, of: 

(a) The signature of this Convention and of any protocol, and the deposit ot 

instruments of ratification, acceptance, approval or accession in accordance with 

articles 13 and 14; 
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( b) The date on which the Convention and any protocol will come into force in 

accordance with article 17; 

(c) Notifications of withdrawal made in accordance with article 19; 

(d) Amendments adopted with respect to the Convention and any protocol, their 

acceptance by the parties and their date of entry into force in accordance with article 9; 

(e) All communications relating to the adoption and approval of annexes and to the 

amendment of annexes in acc~rdance with article 10; 

( f) Notifications by regional economic integration organizations of the extent of 

their competence with respect to matters governed by this Convention and any protocols, 

and of any modifications thereof. 

(g) Declarations made in accordance with article 11, paragraph 3. 

Article 21 

AUTHENTIC TEXTS 

The original of this Convention, of which the Arabic, Chinese, English, French, 

Russian and Spanish texts are equally authentic, shall be deposited with the 

Secretary-General of the United Nations. 

IN WITNESS WHEREOF the undersigned, being duly authorized to that . effect, have 

signed this Convention. 

Done at Vienna on the 22nd day of March 1985 
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Annex I 

RESEARCH AND SYSTEMATIC OBSERVATIONS 

l. The Parties to the Convention recognize that the major scientific issues are: 

(a) Modification of the ozone layer which would result in a change in the amount of 

solar ultra-violet radiation having biological effects (UV-B) that reaches the Earth's 

surface and the potential consequences for human health, for organisms, ecosystems and 

materials useful to mankind; 

(b) Modification of the vertical distribution of ozone, which could change the 

temperature structure of the atmosphere and the potential consequences for weather and 

climate. 

2. The Parties to the Convention, in accordance with article 3, shall co-operate in 

conducting research and systematic observations and in formulating recommendations for 

future research and observation in such areas as: 

(a) Research into the physics and chemistry of the atmosphere 

- ( i) Comprehensive 

consider the 

theoretical models: further development of models which 

interaction between radiative, dynamic and chemical 

processes; studies of the simultaneous effects of various man-made and 

naturally occurring species upon atmospheric ozone; interpretation of 

satellite and non-satellite measurement data sets; evaluation of trends 

in atmospheric and geophysical parameters, and the development of methods 

for attributing changes in these parameters to specific causes; 

( ii) Laboratory studies of: rate coefficients, absorption cross-sections and 

mechanisms of tropospheric and stratospheric chemical and photochemical 

processes; spectroscopic data to support field measurements in all 

relevant spectral regions; 

( iii) Field measurements: the concentration and fluxes of key source gases of 

both natural and anthropogenic origin; atmospheric dynamics studies; 

simultaneous measurements of photochemically-related species down to the 
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planetary boundary layer, using in situ and remote sensing instruments ; 

intercomparison of different sensors, including co-ordinated correlative 

measurements for satellite instrumentation; three-dimensional fields of 

key atmospheric trace constituents, solar spectral flux and meteorological 

parameters; 

(iv) Instrument development, including satellite and non-satellite sensors for 

atmospheric trace constituents, solar flux and meteorological parameters; 

(b ) Research into health, biological and photodegradation effects 

(i) The relationship between human exposure to visible and ultra-violet solar 

radiation and ( a) the development of both non-melanoma and melanoma skin 

cancer and (b) the effects on the immunological system; 

(ii) Effects of UV-B radiation, including the wavelength dependence, upon 

(a) agricultural crops, forests and other terrestial ecosystems and 

(b) the aquatic food web and fisheries, as well as possible inhibition of 

oxygen production by marine phytoplankton; 

(iii) The mechanisms by which UV-B radiation acts on biological materials, 

species and ecosystems, including: the relationship between dose, dose 

rate, and response; photorepair , adaptation, and protection; 

(iv) Studies of biological action spectra and the spectral response using 

polychromatic radiation in order to include possible interactions of the 

various wavelength regions; 

( v) The influence of UV-B radiation on: the sensitivities and activities of 

biological species important to the biospheric balance; primary processes 

such as photosynthesis and biosynthesis; 

(vi) The influence of UV-B radiation on the photodegradation of pollutants, 

agricultural chemicals and other materials; 
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(c) Research on effects on climate 

( i) Theoreti!;__al and observational studies of the radiative effects of ozone 

and other trace species and the impact on climate parameters, such as land 

and ocean surface temperatures, precipitation patterns, the exchange 

between the troposphere and stratosphere; 

(ii) The investigation of the effects of such climate impacts on various 

aspects of human activity; 

(d) Systematic observations on: 

(i) The status of the ozone layer (i.e. the spatial and temporal variability 

of the total column content and vertical distribution) by making the 

Global Ozone Observing System, based on the integration of satellite and 

ground-based systems, fully operational; 

(ii) The tropospheric and stratospheric concentrations of source gases for the 

HO, NO, ClO and carbon families; 
X X X 

(iii) The temperature from the ground to the mesosphere, utilizing both 

ground-based and satellite systems; 

(iv) Wavelength-resolved solar flux reaching. and thermal radiation leaving. 

the Earth's atmosphere, utilizing satellite measurements; 

(v) Wavelength-resolved solar flux reaching the Earth's surface in the 

ultra-violet range having biological effects (UV-B); 

(vi) Aerosol properties and distribution from the ground to the mesosphere, 

utilizing ground-based, airborne and satellite systems; 

(vii) Climatically important variables by the maintenance of programmes of 

high-quality meteorological surface measurements; 

( viii) Trace species, temperatures, solar flux and aerosols utilizing improved 

methods for analysing global data. 
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3, The Parties to the Convention shall co-operate, taking into account the particular 

needs of the 4eveloping countries, in promoting the app_ropriate scientific and technical 

training required t~- participate in the research and systematic observations outlined in 

this annex. Particular emphasis should be given to the intercalibration of observational 

instrumentation and methods with a view to generating comparable or standardized 

scientific data sets. 

4. The following chemical substances of natural and anthropogenic origin, not listed in 

order of priority, are thought to have the potential to modify the chemical and physical 

properties of the ozone layer. 

(a) Carbon substances 

(i) Carbon monoxide (CO) 

Carbon monoxide has significant natural and anthropogenic sources, and is 

thought to play a major direct role in tropospheric photochemistry, and an 

indirect role in stratospheric photochemistry. 

(ii) Carbon dioxide (C0 2l 

Carbon dioxide has significant natural 

affects stratospheric ozone by influencing 

atmosphere. 

and anthropogenic sources, 

the thermal structure of 

and 

the 

(ii~) Methane (CHt+,L 

Methane has both natural . and anthropogenic sources, and affects both 

tropospheric and stratospheric ozone. 

(iv) Non-methane hydrocarbon species 

Non-methane hydrocarbon species, which consist of a large 

chemical substances, have both natural and anthropogenic sources, 

direct role in tropospheric photochemistry and an indirect 

stratospheric photochemistry. 
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(b) Nitrogen substances 

(i) Nitrous ~xide (Ni,.21 

The dominant sources of N2o are natural, but anthropogenic contributions 

are becoming increasingly important. Nitrous oxide is the primary source of 

stratospheric NO , which play a vital role in controlling the abundance of 
lt 

stratospheric ozone. 

(ii) Nitrogen oxides (NO,J_ 

Ground-level sources of NO play a major direct role only in 
X 

tropospheric photochemical processes and an indirect role in stratosphere 

photochemistry, whereas injection of NO close to the tropopause may lead 
X 

directly to a change in upper tropospheric and stratospheric ozone. 

(c) Chlorine substances 

(i) Fully halogenated alkanes, e.g. CC14 , CFC13 (CFC-11), 

CF
2

c1
2 

(CFC-12), c
2
!,J£1

3 
(CFC-113) 1 c

2
~cl2 (CFC-114) 

Fully halogenated alkanes are anthropogenic and act as a source of ClO , 
X 

which plays a vital role in ozone photochemistry, especially in the 30-50 km 

altitude region. 

(ii) Partially halogenated alkanes, e.g. CH
3

Cl, CHF
2

Cl (CFC-22), 

ca
3
cc1

3
, CHFC1

2 
(CFC-21) 

The sources of ca
3 

Cl are natural, whereas the other partially 

halogenated alkanes mentioned above are anthropogenic in origin. These gases 

also act as a source of stratospheric ClO . 
X 

(d) Bromine substances 

Fully halogenated alkanes, e.g. CF# 

These gases are anthropogenic and act as a source of BrO , which behaves 
X 

in a manner similar to ClO . 
JC 

- 20 -



(e) Hydrogen substances 

Hydrogen, the source of which is natural and anthropogenic, plays a minor 

role in stratospheric photochemistry. 

(ii) Water (Hi9l-

Water, the source of which is natural, plays a vital role in both 

tropospheric and stratospheric photochemistry. Local sources of water vapour 

in the stratosphere include the oxidation of methane and, to a lesser extent, 

of hydrogen. 
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Annex II 

INFORMATION EXCHANGE 

l. The Parties to the Convention recognize that the collection and sharing of 

information is an important means of implementing the objectives of this Convention and 

of assuring that any actions that may be taken are appropriate and equitable. Therefore, 

Parties shall exchange scientific, technical, socio-economic, business, commercial and 

legal information. 

2. The Parties to the Convention, in deciding what information is to be collected and 

exchanged, should take into account the usefulness of the information and the costs of 

obtaining it. The Parties further recognize that co-operation under this annex has to be 

consistent with national laws, regulations and practices regarding patents, trade 

secrets, and protection of confidential and proprietary informa~ion. 

3. Scientific information 

This includes information on: 

(a) Planned and ongoing research, both governmental and private, to facilitate the 

co-ordination of research programmes so as to make the most effective use of · available 

national and international resources; 

(b) The emission data needed for research; 

( c) Scientific results published in peer-reviewed literature_ on the understanding 

of the physics and chemistry of the Earth's atmosphere and of its susceptibility to 

change, in particular on the state of the ozone layer and effects on human health, 

environment and climate which would result from changes on all time-scales in either the 

total column content or the vertical distribution of ozone; 

(d) The assessment of research results and the recommendations for future research. 

4. Technical information 

This includes information on: 
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• ♦ .. 

(a) The availability and cost of chemical substitutes and of alternative 

technologies to reduce the emissions of ozone-modifying substances and related planned 

and ongoing research;-

(b) The limitations and any risks involved in using chemical or other substitutes 

and alternative technologies. 

5. Socio-economic and commercial information on the substances referred 

to in annex I 

This includes information on; 

(a) Production and production capacity; 

(b) Use and use patterns; 

(c) Imports/exports; 

(d) The costs, risks and benefits of human activities which may indirectly modify 

the ozone layer and of the impacts of regulatory actions taken or being considered to 

control these activities. 

6. Legal information 

This includes information on; 

(a) National laws, administrative measures and legal research relevant to the 

protection of the ozone layer; 

(b) International agreements, including bilateral agreements, relevant to the 

protection of the ozone layer; 

( c) Methods and terms of licensing and availability of patents relevant to the 

protection of the ozone layer. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

MAY 30 1986 

Dear Colleague: 

OFFICE OF 
AIR .AND RADIATION 

The purpose of this letter is to inform you of the 
"International Conference on the Health and Environmental 
Effects of Ozone Modification and Climate Change" which EPA 
is cosponsoring with the United Nations Environment Programme 
(UNEP). This is one of several domestic and international 
conferences which we are supporting to assess the impact of 
potential changes on the stratospheric ozone layer and climate. 
This particular conference will focus on health and ecological 
effects and will be held at the Hyatt Regency Hotel in Arlington, 
Virginia on June 16-20. 

I urge you to give serious consideration to attending this 
meeting. We have arranged for an outstanding group of scientists 
from the United Kingdom, Canada, Norway, The Netherlands, anq -
other nations to present their latest research findings. 
Senators John Chafee and Albert Gore, Assistant Executive 
Director of UNEP, Genady Golubev of the Soviet Union, and EPA 
Administrator Lee Thomas will be among the key speakers. It 
will be an excellent opportunity to obtain an overview of recent 
information on ozone depletion and climate effects and to meet 
with top scientists from around the world. 

Enclosed are several conference brochures and a tenative 
list of speakers. Steve Seidel of my staff is coordinating 
arrangements for the conference. Steve may be reached at 
(202) 382-2787. 

Enclosures 

Sincerely, 

h/,' / I /~--

./,/ //, -~_--;-, ,,. . /,. _ ~~- ---

/,/:. Crai~ P~~t~; 
Assistant Administrator 

for Air and Radiation 
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