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Chemical wastes spewed into the air threaten the earth's climate

" GREENHOUSE EFFECT \‘\ \
' THEPRESENT SITUATION "
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These diagrams refer to North America but Climate Change effects will occur in
all our countries, and will mean :

- rises in sea level : some Pacific islands may disappear and
low countries and coasts be flooded

fertile regions becoming deserts and cold areas becoming
warmer

- more tropical storms

skin cancers will increase because more of the sun's

ultraviolet light gets through (see problems with the ozone
layer next page)

(Newsletter Nov. 'B6 article - The Greenhouse Effect)
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It is true that many YWCAs are busy with human rights, the struggle for

freedom and justice, or refugee programmes, and have very little time and
energy left te lobby and work with their governments {who may in fact be
hostile) on changing the activities that are causing the warming of the earth
zn¢ the destruction of the atmosphere. But why are we working with these women

refugees, or in programmes for disturbed young people in cities, if in fact

there is no future 7

LET US SECURE THE FUTURE

Work with*consumer associations and form coalitions of many organisations to

-
H

- ban the burning of coal, oil shale, and bring in laws to cut smoke emissions

and pollution from factories
- introduce lead free petrol

- ban spray cans which use chloroflurocarbons '
- sto. all cutting of rainforests and develop large reafforestation programmes
- improve water storage for small scale systems (not big dams)

- pressure all governments to preserve a1l plants and strains of wild genes

for the dzvy when new crops will be needed.

In your YW :
hamburger cartons, and avoid plastics where possible - they are

SAVE ENERGY

CA do not use the spongy polystyrene for throwaway cups, or

indestructible

and when burned or crushed in garbage dumps the CFCs escape into the

~c nave a list of saie brands of aerosols sprays available 1. .

~~‘ere.

1o WhLh

w111 en with this newsletter o all UK Ys EYEs.
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¢ acxd on lace, chlorine from man-madec chcemicals
~cars to be eating away the tenuous fabric of our

:ﬂcctwe ozone layer, at least over Antarctica in spring.
+at’s the nearly inescapable conclusion from the most
.cent set of stratospheric measurements made last year

more than 150 scientists,

who flew their most

phnstlcated instruments into the centre of the now-

qowned ‘ozone hole’.

ey found that the diffuse ozone layer,
,ad out between 12 and 20 km above
¢ 1cy continent, registered in August a

.._kncss equivalent to 3-0 mm at sea level,
«t by early October — as the sun returned
jer the long winter night — it had been
<duced to only 1-3 mm. Other instruments
gowed that at the heart of the ozone layer
.. at an altitude of 16 5 km — more than
¢1% of the ozone had been consumed

Fortunately, within a further month or
s0. the ‘hole” had been repaired, as ar with
rormal ozone levels swept in from lower
latinedes (just as has happened every year
snce the springtime ozone hole apparently
first came into being 9 years ago) The
filling-in of the hole results from the natural
changeover between winter and summer
preulation pattemns in the Antarctic atmos-
phere,

Neverteless. the phenomenon has scien-
usts worried, because the howe 15 getting
progressively deeper and wider each year
{apart from a shght turnaround in 1986).
Last year's hole had 15% less ozone than
the previous munimum in 1985. and repre-
sents a thinning of ozone of more than half

Furthermore. last year the filing 1n of
the hole occurred later than it ever had
(md December). This could be the first
observed result of the ozone hole having
an impact on climate

Because ozone shields hiving things from
the sun’s damaging ultrariolet radiation.
the possibility that the Antarctic ozone hole
is the forerunner of thinning elsewhere in
the stralosphere has profound imphcations
for future life on earth Thankfully. the
hole 15 presently confined to an 1solated air
mass (the very cold vortew of air that swirle
n constant darkness around the South Pol
every winter). and the chemstry of its
formation is different from that governing

the stratospheric ozone sheltenng the rest
of the globe.

However, if ozone at temperate latitudes
were to disappear at a similar rate, we'd
really have something to worry about
(more skin cancer, reduced crop yields,
dimnished phytoplankton acuvity, and so
on). An unrestrained growth in the release
of man-made chlorofivorocarbons (CFCs)
to the atmosphere could bring this about,
scientists warm.

How the bole has grown

ozone concentration (dobson units)

So fa: th ~nly significan' Yong-term
ozone change jound outside Antarctica has
bocii @ 2-. - au uinee 1570 1, Lo mud to
high latitudes of the Northern Hemisphere.
This loss was revealed in March this year
by NASA's Ozone Trends Panel. (Dr Alan
Piumb and Dr Paul Fraser, of the CSIRO
Division of Atmospheric Research, belong
to the Panel, and they have contributed 10
its recent comprehensive report on atmos-
pheric ozone.)

With the current ozone-observing pet-
work, such an ozone change is barely
detectable because many processes affect
global ozone levels, often in opposite
directions. The gas is constantly created (by
sunlight from ordinary oxygen, mostly
above the Equator) and destroyed (by
various atmospheric constituents, natural
and man-madz) as winds distribute it in the
upper atmosphere  Cyclical changes in
atmospheric motion and variations in solar
activity with the solar cycle can have a big
influence on these processes.

Reports last year of large decreases in
total ozone since 1979 (and of the appear-
ance last year of a small Arctic ozone hole)

Satellite measurements have shown a
progressive decline in springtime ozone
levels over Antarctica. How long can the
decline continue?

1986
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100 dobson units = 1 mm of ozone at sea level



The ER-2 high-flying sircraft that went into the Antarctic stratosphere to take samples
and analyse the chemical content of the air there.

have now been shown to be incorrect; they
were due to satellite data that failed to
allow for drifts in sensitivity of the on-board
detectors.

The key question is whether the Antarc-
tic oZone hole ts a symptom of something
far more drastic — is it an early warning
sign of what may happen over the whole
planet if increased quantities of CFCs are
released to the atmosphere?

Another worry, voced by Dr Plumb, is
that Austraha may already be feeling some
effects from the loss in Antarctic ozone
Last spring, the Antarctic hole covered
15% of the Southern Hemisphere, and
when it filled in it most likely did so at the
expense of neighbouring regions. Dr Plumb
suspects that an early summer depletion in
Australian ozone levels may now be detect-
able, and he is keen to sce if analysis of
surface and satellite ozone data for the
Australian region confirms his suspicions.

Montreal Pro}ocol

As Ecos 52 pointed out, atmospheric
concentrations of CFCs — used as refriger-
ants, blowing agents in plastic-foam
producticn, propellants in some spray cans,
degreasers of electronic assemblies, -and so
on — are rapidly increasing Inert in the
lower atmosphere, these gases slowly mig-
rate to the stratosphere where ultraviolet
radiation breaks them down, creating very
reactive radicals of chlorine and chlorine
monoxide {C1° and QI0*) and starting a
chemical chain reaction. The radicals actas
catalysts, with each one formed leading to
the destruction of thousands of ozone
molecules {O,) into oxygea (O;) The most
common CFCs in the aimosphere have an
effective lifetime of 75-110 years.

Placing a ceiling on the release of CFCs
into the atmosphere is the aim of the
historic Montreal Protocol, agreed to last
September (2 weeks before the tatest ozone
hole findings became known) under the
carlier Vienna Convention fur the Protuc-

tion of the Ozone Layer. Australia is one
of the countries, along with the United
States, the European Economic Commun-
ity, and many other nations, that have
ratified the Protocol or are about to do so.
The Montreal Protocol for Substances
that Deplete the Ozone Layer calls for a
freeze (at 1986 levels) on the national
consumption, but not production, of
CFC-11, -12, -113, -114, and -115 by 1990,
followed by a 20% cutback before 1994 and
a further 30% cut before 1999. In addition,
consumption of halons 1211 and 1301
(bromine-contaimng compounds used in
some fire-extinguishers) will be frozen at
1986 levels by 1993. We use 40 times less
halons than CFCs, but then they destroy
ozone up to 10 times more effectively.
Developing countries received a 10-year
period of grace, during which they would
be allowed to steadily increéase annual
consumption of CFCs to 0-3 kg per person,
which compares with a present average of
about 0 8 kg in developed countries, such
as Australia (this country currently con-
sumes 12-13 million kg of CFCs each year)

Curve A models the effect on ozone if CFC
emissions cease in 1997 (prior emissions
detailed in text). In an alternative scenario,
mon-compliance with the Montreal
Protocol sees one-third of the current
world CFC production increasing by 2-5%
per year — a path lo major ozone depletion.

The outcome of two patterns
of CFC wse
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The rcquerd rcducticTns Bre meagy
ozone-depleting potential, not tonncy !
other words. a country can increae, n
consumption of CFCs, but s Ir.,%lu
environmental impact, by switching :Q
CFCs with sharter atmosphene |tf€um::
and lesser ozone-destroying abilitieg.

Of course, a big dnve is now unde, “ay
for companies to come up with new (‘p("
that possess mimmal ozone-consum,,,
side-effects {and are not too €Xpensive l:‘
make} Normally competitive companc.
are co-operating to find allernatives n 1,
shortest possible  tme. Nevertheley,
toxological testing of proposed substityye,
will take about 5 years, and irnplcmcnhns-
changes to production facilities may 1a),
even longer

The Protocol 1s a landmark achievemen:
— the first international treaty to limit th,
pollution of the planet’s atmosphen
mantle

Pr Fraser, a scientist with broad exper.
use in the effects of trace gases on ozone,
beheves the measures prescribed by the
Montrea! Protocol are probably sufficient
to prevent long-term depletion of the ozone
layer outside Antarctica, provided we are
correct in assuming that the simultaneoys
release of carbon dioxide, methane, nitrous
oxide, and other greenhouse-cffect gases
brings about a countervailing effect to that
of chlorine on ozone ievels.

Increased levels of these gases (that
incidentally include CFCs themselves) trap
extra heat low in the atmosphere, which
calls for a corresponding cooling in the
stratosphere to balance the energy budget.
This cooling slows ozone-depleting reac-
tions, and in addition methane acts 10 some
extent as a chlorine ‘sink’.

If we use a widely accepted model of
ozone chemistry to examine the net result
of these two effects, we get the ozone levels
shown in the graph. Curve A shows what
happens 1if the Protocol’s provision for a
20% reduction from 1986 levels in con-
sumption of CFCs has a compliance rate of
65%. It assumes that non-complying coun-
tries continue to emit CFCs at a growth
rate of 2:5% per year until 1997, when
growth stops. The final ozone depletion is
Jess than 2% by the year 2060

In another possible d«.:lopment, non-
complying nations may <~ nticus to increase
CFC usage at 2-5% per year indefinitely,
and curve B shows the worrying result —
an ozone depletion of 12% by 2060.

These predicted depletions are based 08
chemical processes that have been
thoroughly investigated over the past 20
years, and thev form the scienufic basis of

Fe Montr. o Clotal Saentivla currently

red



pehier that adherence 10 this Protecol wilt

. future plobal ozonc depletions

m reaching unacceptable levels (outside

nmclica). However, they are now seeing
(hat chemical processes, previously thought
gnimportant, are causing the Antarctic
ozone hole; a substantial effect on regional
ozONC CORCENrations is resulting even from

resent chlorine levels (previously regarded
a8 'SafC')

Because we are currently putting CFCs
into the atmosphere five times faster than
patural processes can dispose of them, the
smounts of CFCs in the atmosphere will
still be increasing even after the envisaged
50% cuts have taken place in 1999. If we
wanted the amounts of atmospheric CFCs
1o grow no bigger, and the Antarctic ozone
hole to stop deepening. we would need to
cut thewr emissions by 85%.

As the Protocol stands at the moment,
by 2020 stratospheric chloring levels will be
shout three times the present level (10
times the amount preserd before use of
CFCs became widespread).

Maybe if the Montreal delegates had
known the results of the latest Antarctic
probings they would have made the emis-
sion Limitations more stringent. For-
tunately, the Protocol contains provisions
for reassessments, and these must be
undertaken at least every 4 years
Chlorine is it
The latest Antarctic probings involved
international teams of scientists and techni-
aians operating high-flying aircraft out of
southern Chile between 19 August and 30
September last year. Managed by NASA,
the Airbormne Antarctic Ozone Experiment
saw researchers from agencies and umvet-
sities in the United States, Britain, and
several other countries working together to
find the cause of the recurring Antarctic
hole.

An ER-2 aircraft made 12 sorties from
Punta Arenas (Chile's southernmost city)
as far south as 72° and at altitudes up to
19-5 km, carrying sensitive instruments to
measure the chemical content and
meteorological properties of the air A
larger modified DC-8 made 13 flights; this
heavily mstrumented plane was limited to
an altitude of 11-1 km, but it reached the
South Pole on several occasions. and finally
fiew right across Antarctica 10 New Zea-
land The scientists also made use of
ground-based and satellite observations.

When the Experiment’s initial findings
were released on 30 September, it was
immediately apparent that chlorine, acting
within the unique Antarclic meteorology,
was to blame for the ozone depletion. As
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QOzone is formed by sunlight — mostly above the Equator. Its predominant movement
is from the Equator towards the winter Pole. Because the lower atmosphere is denser,
most of the ozone can be found below 35 km (the peak in relative abnndance).

A profile of the 1987 ozone hole
104

altitude (millibars)
2

Halley Bay,
Antarctica

1000

0 100
ozone partial pressure {nanobar)

At a height of 16:5 kan (70 millibars) the

ozone concentration fell by 97% from the
level recorded on 15 August 1987, before
the ‘hole’ formed.

the ER-2 flew into the ozone hole, and
ozone levels dwindled, the concentration
of chlorine monoxide (the smoke from the
CFC gun) rose steeply; indeed, small
variations in one quantity were matched by
opposite deviations in the other

The 1987 measurements confirm those of
1986, which revealed particularly low levels
of NO,, thus ruling out the solar cycle
theory (wherein increased solar activity
produces high levels of ozone-destroying
nitrogen oxides)

The purely dynamical theories are not
looking too good, either. Dr Plumb, an
expert in the atmosphernic dynamics of
ozone transport, once favoured this sort of
explanation, but he now beheves that
observations don’t support any such pic-
ture.

For example. the most popular dynami-
cal theory — that ozone is depleted because
the Antarctic sunnse causes upweliing from
below — is incompatible with measure-
ments of nitrous oxide (N,O) and CFCs.
These compounds, originating at the
surface, should increase in the stratosphere
if upwelling is going on. They don’t!

And so, the chlorine theory seems to
have come up trumps The big question is

I we want to see a turnaround in the rising levels of stratospheric chlorine, we will need
to cut emissions of CFCs to less than 15% of current rates. However, it should be
noted that, although chlorine is the primary cause of ozone depletion, the
concentrations of the two can’t be directly related. In particular, chlorine is kept out of
harm's way when it reacts with methane, and one of the incidental effects of accumulating
greenhouse gases is to fower stratospheric temperatures and so favour ozone

production.

Trends in stratospheric chlorine
chlorine concentration (p.p b))

20-
CFC emissions continue
at current rates
\ full adherence to
Montreal Protoco!
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What seems to be happening
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no longer whether CFCs are responsible
for ozone depletion, but rather how they
do it.

Most researchers believe that the key lies
with chemical reactions that take place on
the surface of frozen particles in polar
stratospheric clouds. The dark Antarctic
strato*phere, isolated 1n the polar vortex,
ts intensely cold, reaching —85°C or lower;
under these conditions water vapour passes
the frost point and ice crystals form.

According to current theory {(incomplete
though 1t 15}, reactions on these crystals
provide a reservoir of reactive chlorine that
destroys ozone when the sun returns in the
spring. Basically, the ice surfaces are
required to convernt chlonne from inactive
forms (such as CIONO. and HCI) into
active forms hke C1O*°

To cunla g the olweivd | vrone loss, the
theory requires CIO® loviis ot 1 part per
billion — an amourt o l:ir UK times
greate: than the norr | sLatosphenc con-
centr:ton. It furth:r predicts that these
high levels of CtO* w..ould be rccompanied
by low amounts of N0, .and H.0 because
the cloud particles fali. rakirz away both
ice mnc nrratas Vo -

[ DS

acid out of the way, chlorine is free to
destroy ozone.

Indeed, these prec::t ~as have received
strong support from the recent Expenment.
Leve s of CIO® did reach 1 p.pb in a
clearly defined region above 18 km and
poleward of 68°S; NO, and H,0 levels fell
abnormally low, and high level: of nitrate
were sometimes observed in collected ice
particles.

The fast reaction between HCl and
CIONO, 1n the presence of ice particles has
recently been studied in the laboratory. It
appears that chlorine gas (Cl;) is hberated
from ice particles and oxidised to ClO®,
while nitric acid (HNO,) stays absorbed on
them — just as required by the chlorine-
blaming ozone-hole theory.

The theory also explains why an ozone
hole appears in the Antarctic but not the
Arctic: the Arctic stratosphere 15 perhaps
10® warmer (the polar vortex is not so
strong there). and so stratosphenic clouds
are much less common.

It is becoming clear that meteorology
wis up the special conditions required for
't ¢ vusual Jhemistry. Scientists are now

oo tinely tuned system involang

photochemistry and stratospheric Cireyl,
tion.

They are talking of the polar VOriey
CrEaning a stritosphenc ‘conmaimmeny vey
s<l”in - hich ¢ ~one chemistry co™g Procec.
without berng influenced by mixing wyp, ar
beiow or outcide. The ER~2 flights show (g
that the ozone hole remained well ypg g,
the vortex.

Why has the ozone hole formed gpg
deepened so quickly, while CFC concenyy, .
tions have been steadily increasing at qny,
about 5% per yeat? Perhaps a slight upsey
in stratosphenc circulation precipitated ,
major change in the chemistry of tp,
containment vessel, some scientists ape
thinking. Thus, maybe a smail reduction
temperature  triggered the  dramay,
deepening of the ozone hole by increasing
the amount of polar stratospheric cloud,
Alternatively. perhaps the amount of ozone
depletion depends very sensitively on the
concentration of reactive chlorine {that is,
there is a threshold effect).

For the future, two major questions
remain  outstanding. according o D;
Plumb:

> Hew, and to what extent, Jces the
depth of the ozone hole depend on the
level of stratospheric chlorine —~ uly-
mately, how deep can the hole get?

b Will loss of Antarctic ozone be fol-
lowed by loss over the rest of the
globe? If the explanation mnvolving ice
crystals 1 the polar vortex is correct,
then the area suffering ozone destruc-
tion is unlikely to widen Nevertheless,
atmospheric mixing processes could
reduce ozone levels outside the vortex
simply by dilution. i

Clearly, we need 10 advance rapidly to a
full understanding of the processes that
control the integrity of the ozone layer.
Untl we do, we cannot be totally confident
that our present pohicres on CFC emissions
won't lead to untoward effects. The Antarc-
tic ozone hole has taught us that our
understanding of ozone chemistry is lack-
ing, and we'd best act prudently in preserv-
ing an unexpectedly fragile ozone layer.

Andrew Bell

More about the topic

Mystery of the Antarctic ‘ozone hole™. A.
Bell. Ecos No. 52, 1987, 7-8,

‘Environmental, Health and Economi¢
Imphcations of the Use of Chlor®
fizorocarbons as Acrosol Propellants
and Possible Substitutes * Ed. PJ.
Fraser. {Australian Environment Coun-
cil and Natonal Health and Medical
Rescarch Council Canberra 1968.)



gzone-Friendiiness

~ne scientific verdict 8 now
in. Chlorofluorocarbons—
chemic“] compounds that are
widely used as refrigerants,
(legning solvents and, in some
antriee, aertsol propeliants
__are thunning the ozone layer
that shields mankind from
dangerous uitraviolet rays. In
sfarch, E.I du Pont de Ne-
;nours, the world's largest
producer of chlorofluorocar-
bons (CFC's), announced that it
would phase out production of
the chemical. (Du Pont invent-
ed CFC's in the early 1930s
snd sells them under the
prand name Freon) In May,
Dow Chemical Co. announced
that it would phase cut the
use of fully halegenated CFC's
in its Styrofeam insulation
ind all other products that
contain them. It will replace
CFC's with compounds less de-
structive to the atmosphere—
as they become available.

Du Pont has been searching
for alternatives to CFC's for a
few years and has already de-
veloped substitutes for some
applications, including blow-
ing agents (similar to a gas
propellant) for food packaging
and new cleaning sol" ents. The
company hopes to have a new
refrigerant within five years.
And while du Pont, Dow and

other chem.cal giants are try-
ing to tackle the problem, a lit-
tle-known Norwegian compa-
ny recently anncinced that
it is making the world’s first
ozone-friendly insulatien pan-
el Jackon A/S of Fredrikstad
saysthatitsinsulation plates—
which are used under roadbeds
and in soccer arenas to protect
against ground frost—are man-
ufactured without using CFC's
or other harmful cold gases.
The panels are made from
polystyrene plastic that is

107

' Auffed by a chemical blowing
-agent. Stein Dietrichson, an en-
| pneer at Jickon, woulz not
name the ; 3, calhirz it 3 pas-
ness secret. But he saysitis not
destructive to the atmosphece.
The panels, #hich are now com-
mercially available, cost about
8 percertinorethan Freon pan-
els,or between $7.80and $12.50
per cubic meter.

Now that CFC's days as a
coolant are numbered, the race
to develap a new refrigeration
technclogy—{or air corndition-
ers, freezers and the hize—has
begun. Already, a small Pena-
sylvania company is close to
building a prototype of a new

Ty
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Ssarching for OFC substitutas: A du Pont Treon manufacturing plant

thermal automotive air condi-
tioner in which hydrogen rath-
er than the fluorine featured
ra Fezon) 9 the working lail
Hydrogen, which is one of the
canstituents of air, poses 1 at-
mospheric hazard when it - re-
leased. Designed by Adva .=d
Materials Corp. of Pitt.Wt -gh,
in which the Carnzz - XM "on
University has an academic
=5 'wall as - juity interest, the
\"‘- h tc "‘; t. '«'0 metal
"sponges -—actuslly nickel-ai-
loy heat exchangers—one of
which has a greater affinity
for hydrogen then the other.
The sponges alternately absorb
and then relea:2 the hydregen
that is trapped between them.
When one of the sponges re-
'2ases hydrogen. it becomes a
cold bed of metal that can chill
the air that passes through it,
thus producing refrigeration.
Edward Wallace, president
of Advanced Products, saysthe
technelesy i3 “promising and
cretty far along.” The principle
{3 ot new, he admits; what is
new is the design and composi-
tion of the heat exchzngers.
“*Any source of heat will drive
the system, says ‘Waliace, in-
cluding automotive or airplane
exhaust. He acknowledges that
the air conditioner wll be big-
ger and more exgensive than

[
LoawmaEs

| current car units, but should

also use less gasoline.

Rtcu.zo Eaxsagngex Jr.

NEWSWEEK/JUNE 13,1983
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HOPE FOR THE OZONE LAYER?

by Wayne Hall

A woridwide effort to prowect the ozone
laycr passed its first mulestone m
Monzreal The Prowocal on Substances
that Depilete the Ozone Layer was signed
by over 40 countnes on Seprember 16

The Protocol 15 the result of over §
years of negodanons coordmated by the
United Naoors Environmen: Programme
(UNEP) bunally, the Montreal Protocol
will freeze producuon & consumpaon of
chlaroflurocarbons (CFC'S) and halons at
1986 levels By 1993, consumption wall
be reduced 20% and, five years later, by an
sddinonal 0%

Specifically, the Montreal Protocol

proposes K

sfreeze worlduwnde Chloroflaro-
carbon (CRC) production at 1986 levels &
reduce armosphenic emassions by S0% by
1999,

wprovide for rade sanctions apamst
countnes who an: pot pany o the
Prowcol o who iy © undermrune s
force,

aencourage government & indusin
CONPETanon I GEvEIOPINE CTIVIFONMENLANy
safe ahemauve chermucals & technologies,

-provide developing cotntnes with
CFCs an vita! areas such as refngeraton
unti! alternauves are avalable

The Prowcol was sipned at the ime
by Canada, the US., the 12-member
Ecropean Economk Communty (EEC),
and 22 other countes Other nations
—ircluding the Sovist Union—iamnounced
theyr intenbon to folfow suil.

The U.S and Carads are responsibie
for 37% of worlé CFC producoon
axcordmg to 1985 mdustny figures,
Ewope, the Muddle East ané Afnca for
43% , Lanr Amenca 3% and Japan with
other Asian and Pacific nanons 17%

Scienuse have known about the
depienon of the ozone laver since the ey
1970s  CRCs are widely used a5
refngerans, m plasnc foam, 1 clean
computa components, and—except in the
US., Canada and Scandmavia—as aerosol
propelionn Halons, used i exunguish
fires wre less widely used but regarded a5
potenzally 10 umes mare destrucove

At current rames, nearly 1 mulbon tons
of CRC's float mio the srmosphere every
year They can be actve for more than 100
years, which means that all OFCs ever
released are sull m the armosphere, where
they can destroy fragile ozone molecules
for the next 100 years.

Conserving the ozone layer is 2
classy example of the “tragedy of the
commons” ddemma if one nason
unilaterally bans production of harmful
substances (o protact the environment

{"the commens”) then everyone
everywhere benefio 0 & cerun eaten.
Howeyer, the burden of doing 80 18 borme
by the producers of ane country and
produters th other nanons are sull free w
do as they please Thus there is a sTong
incentve 0 1Mplement an mieTnanonat
agreement 16 redute the producoon of
CFC's and halons  From thus poant of
wiew, the Montreal Protocol 15 indeed ™an
hustonc step”.

It s clear though, that our
govemments have not yet taken a close
ook a1 the tosts of the deplenon of the
azone layer The increases in skin caner.
damage © crops, forest and wudie
resulung from CFC emssions will soon
translate into an economic 1oss © the
worl¢ 1 the wilhons of dollans—a smpid.
senseless waste that could have been
prevenied fificen years ago 1t was only the
dusconery of holes 1n the ozone over the
Antarctic and Greentand m 1985 that
spurted nations to the bargaining tabie

Unformnawly last-runuie
comprormses made o reach 27 agreemen
have rased senous doubts about the
willingness of some counmes © enforce
its provasions  Despite a truly imyessive
mizmazoral efort, the Prowco’ Fadis far
short of the 85% cut—w ithin tw2
years—in emmussions which scientsL are
calurg for juss @ stabibize CFC Je-els

The LS and Canada have lec the way
1. responsitie CFC use, bannung th=ir ute
1 aerosol propellants 1n the early 1950y
US environmentalists have applawded the
EPA 5 conmbuton w the Protoco! desprie
the strongly anu-envirOnNMeEnLals: stance
of the White House The US Sierra Cuub
B calling it the preatast emvronments!
actuss emen: of dw Reagan AdmnsTabon
though they adrut there s not much 1
COMEaTE 1 with

The LS. was one of the may
proponents of thus wearv—aonginaly
calbng for a 95% reducuor by 199 Fear
of the mlks collapsing resulied 1 the
tarpet goal bewng reduced 10 50% —"a
mare realicne warget”.

Now, tf we could just get opetee on
this nuliedr weapons dung

NOTE:

There will be a conferenze in W ashinzton,
DC, on Subsumuites and Aliernauves
CFCs and Halons January 13-15 1948
whach will be ¢co-sporsored by the
Conservagon Foundauon, U.5 EFA and
Emronment Canada



