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The ozone layer,

CFCs, and
the oceans

an interview with

Peter Usher

Peter Upher was born tn Wales and i a
glduau of Univeraity College of Wales,
wanses Afle pol!-g:du.tz raning In
moved 10 Kenys

African Meteorological Services during
the period of tranmuon lesding up o
the independence of the countries of
the region. Following independence, he
continued working for the East Alnican
and iater the Kerys Meteorvlogical Ser-
vices an part of the British Technical Aid
Programme  In 1977, Mr. Usher became
involved with the gzone layer ssue as &
consultant to UNEP, In 1980, he wan
appotnted Programme Officer reapansl-

¢ for UNEPs programmes on prob-
lems of the atmosphiere.

THE SIREN:

How much oaone (s there
n the aresphere?

PETER USHER: Very litlle. Ozone s
found mainly In the high stratosphere
between 25 and 50 kilometres above the
earth's surface and, even at s highest
concentraton, there & usually Jeas than
10 parts per million by volume, Ozone is
conttnually ereated and destroyed

by sunlight and there 18 normally a
betwren; {ts production

and ita destruction. It is the advent in
the atmtosphere of man-made chemi-
cals that is upssiting Us balance and
cauaing concern.  To get & graphic inter-
pretation of how o agone there ip in
the atmosphere, f it was brought down
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;ihe lower stmosphere and that is
o Makes them so weeful in many in-
wrial applications. But in the stralo-
¢me they are dissociated by sunlight
uasing sciive chlorine. Chlorine eom-
s with azone to form oxygen and
drine monoxide, which in turn also

grown over the years [n 1374, the tme
of peak production, about 800.000
tonnes of CFCs 11 and 12 were
produced. At that time, we had the first
indicatisna of czone depletion caused by
CFCs, and that resulted tn an tnitigl large
cut-back In production. Since then

although use for non-eapential purposes
such as tn spray cans has considerably
decreased, thelr use in other manufac-
turing processes has subsisntially
ncreased. po thet we are now close o
maximum production {net only of CFCa
11 and 12 but of other CFCa) once again.
About & million tonnes of CFCa are cur-
rently being produced each year, all of
which are emitted (o the atmosphere
ven . Current growth yates are in
exceas of eight per ceTit & yeas.

Q- Isn't It very alarming that CFCs pro-
duction & inoreosing. while the orone
content i the armosphere seems 10
remain more or less the same?

A Yes, of course. We st UNEP wre par-
toularly alarmed, and most environmen-
tally concerned ple are worried at
the extent to which CFCs are being
emitted to the atmosphere It Nas been
estinated that f CFC production in-
creased by only three per cent a year
over the t annual production, the
corresponding vzone depletion fould
exreed ten per cent. The tmportance of
this o that for every onc per cent
decrease in otone there could be s
much as four to alx per cent increase in
akin cancer occurence, This, and fur-
ther occurences of blological damage
will result in encrmous environmenial
aress should nzone deplete by a signil-
cant amount.

@ What ls UNEF doing about this?

A:  UNEP la concerned with Bmilng
the damage It s probably tnpossible 1o
aveld the ozone depletion that ts likely
to oecur from the CFCa already emilied
to the atmosphere because CFCa have
long auncepheric life times - in excess
of a bundred years - and they will
continut 1o deplete oxone for the next
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century or more. It was UNEPs
concern that this damage should be at
least contained by reducing the amount
of CFCs being emitted into the aumos
phere

UNEP has been Involved with the
ozone layer issue for more than 10 years
ls inia] concern was with obtaining a
better understanding of the processes
which contrel ezone distribution In the
atmosphere UNEP co-ordinated the
assessment programme that led o our
current understanding of the atmos-
phere and the hasis concern thal is
fe)t by science for the vzone layer. A
cancensus was reached that the ozone
layer was in gaanger from CFC emussions
and although the understanding of the
azmosphere Is stll incomplele, there Is
goud agreement among sclentisis that
even under curTent producuon ratea of
CFC 11 ang 12, orone depletion would
reach three to five per cent annually

@ When di sctenttsts reach this con-
clusion?

A:  For the last 10 yrars an annual as-
sessment of ozore depletion has been
published by UNEP. In the catly days.
because of our very Iimiled understand-
ing of the atmosphere, some falrly wid
estimations of ozone depletion were
made. Al one stage we were taliing
about ten of twenry per cent depletion
even on curtent emission rates  What
we had not fully understood was the
number and nature of related chemical
reactiona within the atmosphere, It is
only in this decade that our understand-
ing has rellned to the extent where one
tan be more confident of the amount of
ozone depletion that would otcur under
different release rates of CFCs. As Isa

1t 18 currently understood that depleticn
of three to five per cent & year would
result under present release rates of
CFCs However, the atmosphere models
which provige us with this infermauon
418 neot Indicate the large depletons
that occurred over the Antarcuc over
the tast 10 years. Thene depletions.
which exceed filty per cent of nonmal
vzone leveis, are & further cause for con-

tern and it is not eatirely undersipod
why such latge deplelion should occur
there

Q Is Uus the famous hole?

A This 15 the famous or rather
infamous hele over the Antarcile it is
probably related Lo special meteorologl-
cal conditions that exdst in that area -but
recent sclentfic invest'gations indicate
that 1t 1s aimost certainly chemically

generated  This heightens our concemn
because we could have seriously under-
estmaled the amownt of future ozone-
depiettan 11 has hastened the need for
action o lmy! chemical emisslons to
the atmosphere. and the Qzone Conven-

don and the Protocol to Control Ozone
Depleting Substances which was
recently signed in Montreal, is the major
slep thal can be taken in this direction

@ Was it a mgjor task persunding all
the Goverrumenis to ogree (o the Froto-
col?

A It was a major task because It toak
pme lo convinee erervbody ef the
necessity for drastc mction st an early
stage It had been comparauvely easy o
agree upon the Comention to protect
the czone layer. The Conventon did net
Indicate how this protection could be
achieved - {t was an agreement amongst
States to co-operate in  sclentific
research, mondtering and information
exchange As it gave no provision fer
any action that States might take togeth-
er to limit the amount of CFC profuc-
tlon, an additonal treaty was needed
which would lay down speclfic require-
ments for the Umiiaton of the manufac-
ture and emission o the atmosphere of
ozone-depleting substances. Because of
the speciflc nature of the regulstions
that were to be applied and thelr bind-
ing legal nature, some dillcult negotla-
tions were required

There were different opinlens
amongst states over how siringent the
regulations shouid be  Qur concermn
UNEP was 1o get regulations that were
envirconmentaily satisfytng  That @ 1o
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Whis, 3 PONT SOE ANY WALES - TD Yo

say, sstisfaciory for maintaining the
ozone ayver in more or Jess Ms present

the USA which ealled for sitingenl
regulations requiring as nnich ss 85 per
cent reduction i CFCa production
while other . such as the Euro-
pean Compounity Suates and Sspen, felt
that & production freeze might be aull
¢ient to im!t azone depletion. B.: »»
scientfic evidence guthered, most cour.
tries eame to the conclusion that anly by
the application of fatrly stringent regula-
tions would & solution emerge

1 believe thatl in the two-yerr period
of negotiatton to develop the Protocol,
we sttualiy smengthened the regudations
rather than weakened them by comapro-
misc 1 aay this because the inttia) ealls
were for reductians an CFCs 11 and i2
alone it wan only aller concemn was
expressed by scientsts following meet-
1ngs organized by UNEP, that a call for
Bmitationa on the whole range of axone-
depleling substances was made. Not
pnly are CFCs 1) and 12 1o be controlied
but also CFC 113, which 5 usct as 8 s0)-
went in the electronics industry, as weli
us CFCa 114 gnd 115 and the halons
The halans are hromine containing com-
pounds, which have a present use as Lre
extinguishers have an ozone-
dcplewap&mm 10 times greater
than the and, therefore, UNEP was

wery concermed sbout any additiona!
growih in the producton of these com

50, in the two-year period between
the aigning of the Canvenuon snd the
signing of the Protocol we were able
noi only to Increase the rahge of aubd
siances to be regulated. but we also
wenil well beyend the production freeze.
The Eeezc b only the first sted tn the
regulatory process I will be foliowed

s twenly per eent reduction and

er acienufic review, s further thirty
per eent reduction in emissions which
will be enatted by all States  We have
reserved the Aght to call upon the con
tracting parties o make even mofc
rigorous uis. should sclence ingicate
that it is hecessary.

The Lna! agreement tame only aller
ining and a Jot of

by more than 20 States Inclu e
major CFC producers The Protocol can
only ecome tnto efect I the pountnes
represenilng two-thirds of production
capatity are to the Protocol. CFC
production of thoat tountries thal have
signed the proloce]l alregdy exceed this
figure, S0. if all the countries that
signed the Prolocol go on Lo ratily - 1.

cant tome into force It 35 an extremel)
strong Proiocol, mithough 1 must disap
point some environmental groups whe
would like Lo see Jarger reducuons 1
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think the Proloce. s moo:lodtary Rl
only from the thvEonr g’ ptrepo
ivt, bul dn the way N resolves mahy of
the fmmisdlaie economc problems N1
would beve cawstd developing fuuntfiey;
1t also pllows tme ot & mtonaluation of
tndustry sc that they tan sbaorb Lhe
Josses whuch e fonsequentia) by this
agreement and Pves Lhem oo o And
acceplabie pubatitutes

@ if tw pcrans pover aimest 7O per
fent of the ecnh s sutface, how mach
CFCs are actually getting o the ocean?

A, Verny btile CFCs are exwuemtly
stable tompounds They de nol dssalve
in watet much but of Course there Ls
some transler 1o the oceen  Probably no
moTe than one por cent of CFCe ever
gtla inic ke ocran Recent afwdics
show thel mcientisip &an debeql wery
minule amounts of CFCe 11 and 12
down o JO00 metres deep i the Pucl
ic Ocean  Nevertheless 3t i & mas)or
prablem of the ntmosphere rather than
1 of the ocean

¢ Wha are the ndperse glfects of th
oreased wling wHoicl bght an plankion In
particular, and martne ifr i perergh

A N has been demonstrated that V-
madiabor causts damage 1o flsh eges
larvar ghrinp cTabs and planis £psin-
tial to ihe mquatle food meb For
rupmple, Biudies bave shown thar & 20
per eent Increase in blologically damag
ing UV-B wiald Sirecily Wil £ighy per
cent of the annual Wrval populsnen of
anchovy ‘This incidence of UV-B would
occut If the ipial polumn gf orone was
deplmied by mine pe- Cent

The man efect of UV-B stress would
probably mant{est Itsell ax Joss b0 overal)
productivity and reducon 0 Epecies
diverslty. partcularly the later  Solar
LiV-BH radiaticn e2n Iinduce bialogical
eflecis In clear waler o Qepths of moze
han twenty meires and u large propot-
won of plyiloplankion. yooplankton and
Rsby sprcies in thelr fueend)s alpge exisi
In thesr shallow depths  If Lhere were
chinges in the abundance of Tpoplank-

3H

eritcal habitais {or other marine organ-
aros - would also cause adverse eflecis

if CFCs c¢onlinue 1o increase Ln the
stmosphere. UV would sutomatically
tnerease and the effects on man and
environment are far too hormfic for us to
contemplate. We are already facing
large increases In skin cancer. tye dam-
age and other human health problems &s
well a3 damage lo plant fe and terres
trisl and acquatic ecosystems W CFCs
are sblowed to increase the effecis on
aquatic kfe would be even more $£rlows
than | stated eartier, and there would be
Brtle hope [or a sulable environment for
our children and grandchildren

£ Then the Morureal Frolocol ts really
pery significant tn thal we are now ak
g definitr sieps to prolect ow envl
ronment from CFC-tnduced oxone de-

pletion?

A Toe Protoce] is more than wery
wignificant 1t & crueial to environmoenial
protecuon and it i the major mulestone
In global atmospheric protecton It
alsb imporiant as & precursor of ether
agreements and other actions that wil!
sddress environmental problems of
equal or even grealer signaficance |
parucularly refer here 1o the problem of
peenbouse gases affecung our climate
which has gnormous consequences for
both the humsn and animal

. |IDANGER!

. |luvB ABOVE
STAY DOWN DEEP

environment, particularly for the scas
ang for the peoplt who Inhabil coast-
Hines and delta arcas  We are niot sure
how this can be satlsfactorlly gealt with.
but we are addressing it in a similar way
to the ozone layer problem. That 18
through the intensive sefentillc invesu-
gaton 1o understand the nature and the
scale of the problem and to determine
the appropriale steps Lhat might be
taken to prevent, mitigate or delay the
advent of ciimate change and to adapt to
the effects that will sventually octur.
This is a very long-term programme
and 8o urgent that we must agaln amive
at a gobal agreement on actions Faruc-
ularly where Lhey toneern global enerdy
use and the ransmission of gretnhouse
gases to the aunosphere We have a
Hitie time before we have to take specy-
ic sctwon but such are the major
sconomic and environmental conse-
quences of climate change that the cost
of inacuon may be mare than the world
could bear

@ So tackkng the greenhouse gas
problem will be your nexy poal?

PETER USHER It & occupying the
major pan of my thinking st this Ume,
yes

THE SIREN Thank pou Peter, and good
bk o~
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1on spccies Wi Luc Lnpe
tonsiBemutit tur 12 e m‘m ™
Bcplankion L B Garine dxogpge ™ *
ir additon io m,m’“‘k@-
mirlalives of the ogo wnd ety ou .y
siais of Axh LV-B miress eoy MM
aherations 3 Lhe 1t of aogel of LT
on ooplankisn lo the g
where It ®WRR! NO! emncigy ‘mhm
prried of #pting phyioplunigon by, 0¥
thus alfx ihe Mre wng I‘ll:udu::t
that year's fish specics L]

£ What aboul the &ffects on g
fo, Buch 0F seduerd geaprgtss, L
L e

A Research into the effcoyy

plants bas enty been urﬁmu:::’ o
About 15 years  ThEre are wery few g
slugics mosl of the reseprch by, g
tarred out i laberataries Whay they
ahow e that many MOponant feod mm
art affecied by UV-micition but gy L
e I mmh gware. o sludies bave ye| bee
catmied put an marine plaple br.
woult masume from studics that pg..
beer cabried Sul BRI berresinal Ill-n-t
thet increased ultta violel madiaging o
togrine plants - whith are after o

I TELL YO, 1T IS T BRLY
BEING AN ANV Y -
FIRET K MG, powy UVE
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THERE SHE GOES —
OFF VTo THE OZONE/
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Historic ozone layer egrecment

An unprecedented international agree-
ment to protect the ozone layer from
man-mede chemical destruction was
signed 16 September 1987, in Montreal.
Canada. the Protocol to Contro) Ozone
Depleting Substances, which 1s expected
to enter into force on } January 1989,
will frecze the production of chlorofluo-
rocarbons (CFCs} one year later at thelr
1986 level.

CFCs - which are commonly used as
cooling agents in refrigerators and air
conditioners, to propel aerosocls (spray
cans!, clean computer components and
in the manufacture of plastic foams -
deplete the ozone layers. Ozone flliters
out excessive amounts of ultraviolet light
which tan and does cause skin cancer
and eye damage. and harm plants and
animal Ufe.

The landmark Montreal agreement
glso calls for reducing production and
consumption of CFCs by 50 per cent by
mid-1998. !t allows limited production
increases lo meet very spectiic situa-
tions This reduction would be achieved
in twp stages: & 20 per cent cut by mid
1993, and a further 30 per cent reduc-
tion: by mid-1998,

The new Protocol also asseris that
"special provision is required to meet
the needs of developing countries for
these substances ([CFCs).” It was agreed

that developing countries would have
ten years to comply with the treaty's
provisions concerning freezes and re-
ductions. They could increase their
consumption of CFCs during this period
fo 0.3 kilograms per capita. Concern
that countries not signing the Protoco)
would take commercial advaniage of it
was satisfied by two paragraphs in the
accord One bans the tmport of the CFCs
from any state not complying with the
agreement within one year of its entry
into force. The other forbids, under spe-
ctfic conditions, countries that have rati-
fied the Protoco! to expor{ these sub-
stances to a non-party state, as from 1
Janvary 1993. »

Of the 62 countries and the European
Economic Community present at the
September Montreal conference. 24
countries and the EEC signed the Mon-
treal Protocol on the spot. Others are
expected o follow suilt soon.

*This is the first truly global treaty
that offers protection to every single
human being on this planet.” sald Dr
M.K. Tolba, UNEP s Executive Director,
“UNEP considers this accord unigue
because it seeks to anticipate and man-
ege & world problem before &t becomes
an irreverstble crisis.”

For further tnformation see Interview,
Pp 25 - 34 of this 1ssue. o«
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The Montreal protocol on the
ozone layer dces more to protect
economic interests than it does

‘-:.-—-'_J) the environment.
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The year of 1987 witnessed the culmination of
major proceedings that indicate a growing
environmental cognizance in the higher political
circles. But the brou-ha-ha surrounding such events
as the World Commission On Environment and
Development, The National Task Force on
Environment and Economy, and The Montreal
Protocol on Substances That Deplete the Ozone
Layer has masked the real question: Is the environ-
ment any better off as a result of these initiatives?
When considering the situation of the ozone layer,
the answer is a resounding no.

Not too long ago we awoke to front-page news of
a huge "hole” in the ozone layer above the
Antarctic. In October 1984, the British Antarctic
Survey discovered that springtime ozone concentra-
tions b=2 been dropping (by up to 40 percent) over
die Antarctic since 1977. During this period, the
"hole,” occurring in the 12 to 24 kilometre altitude
range, grew to an area larger than the size of the
Antarctic continent itself. The sudden depletion was
cause for great concern as it pointed to a _»
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rpid decrease in the stmosphere’s ability 1o
block out harmfu! uliraviolet radiation.
Meanwhile, the news created a fervor in the
scientific community, where it blew apart all
existing mathematical models predicting the
future of the ozome layer.

in the intemational political arcna, ocur
leaders sped up effons to protect the ozone
Jayer. Historically, intemational action dates
back to 1981 when the United Nations
Environment Programme (UMEP) initiated
negolations that Jed 10 the Yienna Convention
for the Protection of the Ozone Layer. (The
convention, in calling for cooperaucn in
research, monitoring and information
exchange, was the forerunner to a protocol
that would enforce effective control mea-
sures )

Now, it scems that the gaping stratospheric
Antarctic sore has been joined by a smaller,
though equally disconcerting, springtime
depletion over the Arctic. And as if to allay
any sense of security that (his is only a polar
phenomenon, recent controversial reports
poini 10 a small thinning of the ozone layer
globally, What 2 nightmare!

As-is all 100 ofien the case, the large scale
of the problem, the scienufic uncertainties as

10 ity cause and the e ibie immediacy of
the danger 144 up to meke it a very difficult
issue 1o grasp. b is truly one massive global
problem requiring concerted global effont 10
find a solution. And while individuals may sce
solutions, collectively it becomes a very com-
plicated task.

Thus it was with grea relief that many peo-
ple greeted the arrival of the first global treaty
intended 10 protect the ozonc layer ~ The
Montreal Protocol on Substances Thai
Deplete the Ozone Layer. The protocol, com-
pleted on Scptember 16, 1987, was hailed by
Dr. Mostafa Tolba, the executive dircctor of
UNEP (whose personal efforts to attain the
protocol date back 10 1977), as “the first truly
global treaty that offers protection to every
single human being on this planet.” In fact, it
appears to offer only Band-Aid protection at
best

The Montreal protoco! began to truly take
shape afier the Vienna convenlion was Com-
pleted i early 1985. Over the course of the
protocol’s development some very disturbing
information started turning up about the ozong
layez Some atmospheric scientists, so deeply
shocked by the “hole,” began explonng its
roots. Evidence suggested that a synergistic

efizet e ating from factors including the
solar cyzle, polar stratospheric metcorology
and a growing presence of manmade chemi-
tals in the stratosphere was responsible for the
sudden depletions. A heated scientific debate
ensued over the role of natral andfor man-
made factors in the Antarciic phenomenon,

Auention began to refocus on manmade
chemicals that were first created in the 1930s
and had been singled out back in 1974 as
being capable of destroying ozone.
Specifically, scientists were looking at two
groups of chemicals - chlorofluorocarbons
(CFCs), which contain chlorine, and halons,
which contain bromine - and their ability to
disturb the delicate conditions in the strato-
sphere that himil the amount of ultraviolet
radiation reaching the eanh's surface. While
these chemicals were long known to destroy
ozone in the lab, their involvement in the pro-
cess that creates the sudden depletions
remained uncenain, ard the conroversy raged
on with this new {ocus

Meanwhile, these ozone-depleting sub-
stances were, and still are, being used in phe-
nomenally huge amounts as propellants and
refrigerants, with a slew of lesser uses mngng
from bubble gum remover to fire extinguish-

Federal
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THINNING OF THE POLAR OZONE LAYER
ANTAFRCTIC

ARCTIC

{From satellile Image of October 198€)

(From scicliite Image of March 1986)

depleled areas

ing substances . The total global use in 1986
alone was 800 kilotonnes, and it is rapidly
approaching the 1,000 kilotonines 2 year level
Liale though is known about the resiliency of
the stratosphore 1o deal with these chemicals.
Neventheless, it is esumated that the natural
removal process ¢zn, for example, remove &n
estimaled 15 percens of the total 1986 global
CFC consumption level, The remaining 85
percent will continue to thin out the ozone
layer

Much more is known about the ozone-
destroying chemicals. They have life spans of
around 100-plus years. They are inent uniil
they rise to the stratosphere. And they are
capable of wiping out more than 10,000
moteriles of ozone per zom of ¢ lerine 2
Tusl' T onookiouies mua 2tem of bromine
released. In effect, they are endowed with the
ability to produce a huge cumulative effect
that is cenain 10 cortinee growing. In addi-
tion, they add to global warnting. (In fact, ona
molecule for molecule basic these chemicals
possess six times the "greenhouse effect” of
carbon dioxide.) It was because of this
information thar the scientific community ral-
Yied together and calied for at least an 85 per-
cent reduction in the use of CFCs from the
estimated levels of 1986,

Regardiess of this plethora of numbers, the
cumylative nature of these chemicals indicates
that even if we went cold turkey and cut 10
ze10 today, our dependence on these sub-

stances over the past decades will ensure that
ozone depletion will continue unzbated for an
estimated 20 years. Only at that pomt will the
strelosphere’s inherent capacity to cope v-.ith
the chemical stess balance cut the remaning
chemicals fuclting the destrucion process As
federal Environment Minister Tom McMillan
s2id in his address to the delegates in
Montreal, we are dealing with "a planetary
time-bomb... and the pace is aceelerating "

While things ook bleak enough, possibly
the most pminous information about the ozone
"hole” is that: its discovery was a total shock;
it's huge; and it shows an incomplete retur 1o
prespring ozone levels. AH this suggesis tha!
the atmosphere has & threshold 1o what il ¢an
handle bzfore it becomes critic. 'y #'tered
This prodiphioas res; c1se providos evido o
that the atmosphere is not a black hole that
can endlessly sock away what a rapidly
changing planet throws at it. So, as the pres-
sures mounl we are increasingly taxed to
answer a paramount question: Can we reacl
quickly and effectively? The proceedings that
Yed up to and culminated in The Montreal
Protocol on Substances That Depleie the
Ozone Layer were 1o aldress just this sont of
question.

During the months of intense lobbying
immediately preceding the presentation of the
final document in Montreal, nations, guided
under the asgis of UNEP, tried 1o hammer o
an effective document. The Canadian dele-

ATMOSPHERIC ENVIRONMENT SERvICE

gates often found themselves picyieg t: role
of mediator while calling for significant cuts
along the 85 percent line. European delegates
wanied much lower reductions and wers reluc.
tart to include the halons on the Iist The firs
sacnfice ensured that these chemicals made
the list, but all cuts would ameunt 1o only 50
percent of 1986 levels. Achieving this became
mote complicated when Soviel delegates
wanted assurance that exemptions would be
provided for marfacturing plants (which
would produce or use CFCs) that are already
in the planning stzges. In order 0 assure the
Soviets' presence in the agreement, it was
agreed that all cuts would not be initiated ruil
1990. A1 that time there is to be an injtial cut
1o rotem prodection 2nd consurrplion to the
1696 Iov 5, I 1934, there is to 36°S 20 per-
cenl reduction from these levels, with a further
20 percent reduction ocourring in 1999,
Developing countries were brought into the
fotd by delaying for 10 years their compliance
with the control measures Slated in the proto-
col. In addition, a multitude of clauses,
exemptions and exclusions allow developed
countries to reduce the extent of their cuts by
as much as 15 percent to mect the impont
demands of countries whose industries are
affected by actions within the protocol. As
such, by 1999 the cuts may add up to only 3
percent of the 1986 levels, not 50 percent.
In addition, the protocol’s "stant button.”
known as the "entry into force provision,”

WINTER+1888+9
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Rates that at Jeast 11 rifications from staies
representing two-thirds of the 1986 global
consumption sre required (o bring the docu-
ment into effect Lacking this, no nation is
obliged 1o take any seps wnilaterally. Nor are
there any measures cited 1o deal with nations,
who upon ratifying the protocol, fail to fulfil
the requirements within the document.

So rather than heeding the scientists” calt to
create enforceable and effective cuis to the
production and use of the harmfu! chemicals,
and thereby ensure the protection of the ozone
layer, the delegates concentrated more on eco-
nomic issues.

True, bringing together 56 countries with
diverse interesis reflected in their developed/
developing biases was no easy task, But the
fina! document is an extremely complicated
scheme that, instead of protecting the ozone
layer, protects trade and guarantees corporae
interests. &t provides for Little more than supcr-
ficial cuts in the production and consumplion
of these chemicals

So while we hear great lip service paid to a
“precedent-sening” global weaty that offers 2
panacea through its "dynamic” (meaning flex-
ible) approach, it is clear that the cuts alained
are nowhere near the 85 percent reduction
needed. According to Dr. Joe Farman, the
British scientist who first discovered the
Antarctic "hole,” "the cuts in consumption of
CFCs... are hopelessly inadequate to stop the
build-up.” And while accurale numbers are
hard to come by because of the complexities
of atmospheric science, one model predicts
that a fully raiified protoco! means that we are
still going to have a global depletion of two
percent over the next century. The effect of
this depletion s not quantifiable, bul aquatic
and temrestial food chains will ceriainly be
qualitatively damaged, human immune sys-
tems impaired, and increases in skin cancers
will abound.

During all the proceedings leading up 1o
and including the events in Montreal there had
remained uncertainty about the role ozone-
depleting subsiances play in the “hole” phe-
nomenon. This absence of clear facts surely
weakened the scientific basis for the negotia-
tions. In the temporal sense of a dramatic
tragedy, just two weeks afier the proceedings
were completed new evidence surfaced from
aircraft-bome experiments over the Antarctic,
undertaken by a consorium of scientists head-
ed up by NASA. Initial results showed con-

clusively that these synthetic subsiances are
directly, and in propontion to their abundance,
responsible for the destruction of ozone.
Without a doubi, these chemicals, in conjunc-
tion with natural events, cause the “hole.”
Worse still, these latest results from 1987 con-
firm that not only is the duration and size of
the depletion phenomenon increasing, 50 is
the amount of ozone actually being destroyed
At some altitudes aircrafi-bome monitors
recorded g 99 percent reduction in springtime
ozone levels.

The question surfaces; Would the Montreal
protocol have been suronger had this informa-
tion been available? Difficult to tell, though
not entirely pointless 1o ask, since surely with
this new information the need for tougher
contro] measures 1 even stronger. But, 10
date, only 24 countnies and the European
Economic Community have signed the proto-
col, thereby agreeing to its terms; none have
yet gone that extra step of raifying it.

Our Canadian environment minister has
used the need to ratify the Montreal protocol
as poliical fodder to speed up passage of the
new Canadian Environmental Protection Act.
While he maintained that exisung legisiation
was insufficient to enforce the requirements in
the protocol, others contended that with the
Environmental ‘Contaminants Act and the
Clean Air Act it was possible to immediately
ratify the document and initiate control mea-
sures Meanwhile, the move (o alternative
chemicals, products and technologies is only
hindered by the capital expenditures required
to transfer to new technologics, since such
allematives already exist for most cases where
ozone-depleting substances are needed.

Regardless of the posturing, hip service and
bombastic statements from politicians, the
Montreal protocol has not done what it was
intended to do. It does not protect the environ-
ment The docoment 100k years 10 get set in
ink, and 1t will take years before it has any
impact; siill more time will pass before any
review process is undertaken. The upshot s
that the gaping Antarctic sore will most likely
continut to decpen and spread... while an even
larger question remains as 1o the faie of the
entire ozone layer itself. o

David Way works in science television and is
cwrrently at TVOntario, a public educational
television network
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Governments take first small
step to ozone protection

Julir Larger
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“The pactshe,,, 5 global recognition of
the protiembut 245 not even come close to
provid:ng the su-ecsary level of protec-
tion.” SVS Friet. of the Earth, anenviron-
menta’ organis. represcnted at the
proceadings. The Zroup says animmediate
85 per:estt cutlt ¢+ emission of damaging
chemizz’s is nesae g simply to stabihize
0zONe Joneentrat.r s at present (depleted)
levelsungint. s count the CFCs already
stockp.wd 1n the ~rnosphere and the bal-
ance beoween o0 depletion and produc-
fion.

Scierstsagre: “The global community
cannot afford L. vait for another dozen
years h:‘:e{e app! /sng stnngent controls on
CFC EITSSIONS,” ¢a v Sherwood Row land,
the Calornia cha r'5t who first postulated
the ches:cal destr i hon of the ozone layer.

Strat-spheric vaime filters out most of
the hare=ful ultra /et (V) radiation from
the sur sr2ys A depleted ozone layer has
sertous Mealth arut opyironmental implica-
wons Doctors predyet an increase in skin
cancer, eve danays and immune systemn
diseases asaresull of increased exposure 10
UV, anl point 4/ the near epidemic inci-
dence ox shin CaNi ¢7 which has increased by
83 percent in the past few years.

The carrent exieny of depletion, since
measurements bryan In 1974, is four to six
percent world-wide, and approximately
ten perxnt over { anada As a rule-of-
thurnb_ a One peiient decrease in ozone
concentanion Mewye g two percentincrease

inUV and a four peycent increase in the
ten‘ia] r©r Skil'l Cary rr, po-

Otheradverseeffectsincludedropsin the
vield of important crops suchascorn, w heat
and soya, and reduced productivity of
planktopic organismsin the upper laversof
the ocears Y addition, CFCe are excetlent
heat abeorbe r~ and contnibute to general at-
mosphery warming, or the “greenhouse
effect”

AcTusol spray cans were the earhiest tar-
gut of CHC contrabs pthe nud- 1070 Foar
ful of holes m the earth's patural vonsereer
the North American public successtally
pressured their governments in mtroduce
acrosol bans Production dypped temporar-
11y bucuse 1 other areas such as ie fageie-
tion air conditioning, foam production and
solvents haw boosted productior bevend
am previous levels

Ozone depletion is a global problem but
es<entially a consumer issue. Refrigerators,
air conditioners, insulation, matiresses and
cushions, furniture frames, food pachag-
ing, stereos and computers are all made
with or contain these odourless, relatively
non-toxic, superbly heat absorptive gases.

According to Friends of the Earth, “There
are numerous opportunities for effective
industry, government and consumer ac-
tion For starters, there are some products
which should simply be banned.” The
group is pushing for government regula-
tions to ban CFC-based aerosols, fast food
containers and grocery packacing, and to
impose strict controls on the use and pro-
duction of CFCs. Pressure from consumers,
including product boycotts, will also be
necessary, the group says

Industries are already starting to react to
the international condemnation-in-prin-
ciple of CFCs and other ozone depleting
substances

A draft 3500 page report on from the US
Environmental Protection Agency details
alternatives to CFC-blown foams, new cool-
irg systems and coolants, insulation op-
tions including fiberglass, cellulose, and
vacuum panels, and electronic assembly
without CFC solvents Many of these op-
tions are already in use.

The Montrea! protocol has been hailed as
a precedent-setting, proactive response toa
global environmental problem, but in the
words of Mostafa Tolba, Director of UNET,
~people solve problems, not protocols™. U

Jutia Langer 1s executive director of Friends of
the Earth Canada.

Friends of the Earth ozone
recommendations

What the Canadian
government should
do now

At thetime of the signing of the Mon-
treal protocol on protection of the
ozone layer,federal emvnonment
minister Tom McMillarn gave a
strong commitment toimphoriontn,,
controls in Canada

Friends of the Earth reconinand-
immediate action on the folliain
spedific steps
o Foad pachaging  Thevs o cnrn
formtood packaging and o v ore
should be banned ty regulotion
® Refrigerators and air cond:i-
tioners Regulations «hould b
promulgated requanng 20 oeohn 2
and refrigeraton <a~te to be
drained before dicposal ond the covl-
antcallected and de<troved Nomiw
institutional systems showld be byl
using CFCs and exisfing systems
must install rupture reomony sye-
tems Airconditioningandicingera-
fion servicing operations should be
stringently regulated and inspected.
o Rigid and flexible foams Alterna-
tive materials should be promoted.
Foam blowing operations <hould be
regulated under the Clean Air Actby
setting strict emission limits for
CRCs. )
® Aerosols Regulation SOR/81-365
under the Environmental Contamt-
nants Act banning the use of CFC
propellants in some aerosole should
be extended to all aerosols exceptfor
medicinal uses.
# Solvents Strict emission limits up-
der the Clean Air Act should be 1m-
posed on o'g\erations which use CFC
solvents. Recapture and reuse sys-
tems should be mandatory.
@ Restricting imports Dechning
quotas on the import of products
made with and contaiing CFCs
should be developed and enforced-
Canada’s indirect production of
CFCs as a result of imports should be
publicly reviewed.
o Product labelling A warning la-
bel should be developed and affixed
to all products made with or contain-
ing CFCs and halons
@ Living within a budget Canada
should adopta target of an 85 percent
cutinthe production of ozone deplet-
ing substances within five years.

1
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By Robert C. Cowen
umanity need not be at the mercy of the climate-
changing effect of carbon dioxide (CO4 gas re-

leased by burning fossil fuels — coal, natural

gas, and oil. Earth's climatic destiny in this respect re-
mains somewhat within people’s control.

That is the upshot of the latest expert analyses of this
long-running issue. These offer a positive alternative to
recent hand-wringing about the climatic outlook or a ten-
dency to study the problem while taking no action at all.

Climatologists generally agree that CO,, accumulating
in the air, will eventually raise the lower atmosphere's
average temperature by a
few degrees. This could

RESEARCH make deserts of some now
fertile croplands, such as the
NOTEBOOK North American wheat belt.

It could melt the Antarctic
icecap and raise sea level enough to flood out many
cities. But both the timing and the degree of any such ef-
fects are speculative and uncertain.

Thus the US Environmental Protection Agency

By emphasizing energy efficiency and such
fosslil fuel altematives as nuclear and solar
power, CO, warming can be stretched over
centuries instead of coming on within less
than 100 years. A new study recommends
this ‘CObenign’ energy strategy.

(EPA) was widely criticized as being needlessly alarmist
last October, when it wamed of climatic change in the
near future. It suggested that drastic action to curb the
use of fossil fuels may be needed within this century The
EPA statement was immediately followed by a Nationa!

Academy of Sciences {NAS) report urging *‘caution, not
alarm.” The NAS advised postponing any action on the

Climate change from CO; not to be feared

problem until further research clarfied the question.

This was too much for Prof. David J. Rose of th
Massachusetts Institute of Technalbgy. He told the Mon
itor that he considered both panicand procrastination t
be ill-advised. He believes it is time to begin coping witt
the problem even while trying to understand it better
“You can’t go around crying . . . fdimate threat] withou
doing something about it,” he ssid. He added that &
study he then was finishing for the National Sciencx
Foundation would soon put the issue in differen:
perspective. .

Now the NSF has released that study. Its centra
point is that “a significant globs CO, warmup in the
next century cannot be avoided, but the extent and tim:
ing of it are to'a considerable degree under our con
trol. . . ." By emphasizing energy efficiency and suct
fossil fuel alternatives as nuclear and solar power, CO.
warming can be stretched over cesturies instead of com-
ing on within less than 100 years. The NSF study calls
this & “COzbenign" energy strategy.

The report also notes that the degree of threat of cli-
matic change depends partly oz humanity's own life
styles. It explains, *. . . civilizatians tend to organize and
optimize their activities with respect to their current en-
vironment; thus, are on that account more likely
to be harmful than beneficial.” By following a “COxbe-
nign" energy strategy, people sbould be able to adapt
gradually to any climate changes.

Rose was principal investigator for this study. He
worked with Marvin M. Miller of the Massachusetts In
stitute of Technology and Carsm Agnew of Stanford
University as co-principal investigators They acknow]-
edge that the problem still is poorly understood. Yet the;
insist that the US and other nations can begin now tc
build an effective energy strategy for coping with the CO.
effect. They say it is time to start worldwide discussior
of possible energy development, just as nations alread»

Piease see CO, next page
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Newsline

Ozone Depletion Worsens, NRDC Leads Drive

for Total CFC Phase-out

Stratosphent ozone depletion is dramancally worse than
we thought, according to & new report just issued by an
nternational panel of more than one hundred scienhists.
The report, prepared under the auspices of the National
Aeronauncs and Space Admimistration (NASA) docu-
ments an unexpectedly rapid thinnung of the stratosphenic
ozone shueld all over the globe, with chlorofluorocarbons
{CFCs) the hkely causc. The alarming findings add new
urgency to NRDC% drive for a total phase-ou! of CFCs and
other ozone-deplet:ng chemicals

According to the scientists’ reporl, even after natural
factors are accounted for, satelhite and ground-based mon:
tors show ozone Josses since 1969 as high as 3 percent over
the heavily populated regions of North Amenica and
Europe and 5 percent over parts of the southern hemisphere
Wha's more, depletion 1s pccerning at two to three times
the rate precicied by computer models saicntists have pre-
viously relied on

"We are {acing a global emergency,” NRDPC seor
attorney Davigd Domiges teshified before the Senate Environ-
ment and Public Works Committee on March 30 Doniger
called for immediatc steps to strengthen the internanonal
agreement reached l2<t September in Montreal - which the
Senate tatified by a v ote of B3-0 just one day before the
new scentific report was issued —as weli as Environmental
Protection Agency regulations proposed last December
under a court-ordered deadhine won by NRDC “The Mon-
treal accord and the proposed EPA rules will cut CFCs by

NRDC Newshnr
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This NASA satellite photo shows the most serious gzone depletion euer
records? The hghtest Area m the conter o the ozone holr

less than 50 percent over ten years The world has already
suffered more ozone depletion than EPA predicied would

occur under that level of cuts by the yeer 2050. Safe;aard

mg the ozone layer requires a rapad and total CFC phase-

out, po! just a ten-year halfway measure”
comimwed on page 8

Ozone Depletion Worsens,

NRDC Leads Drive for 'I'otal CFC Phase-out .. .~s....

The finding: of globa! ozone losses follow on the heels

of proof, gathered by NASA last year, that CFCs are the

cause of the mas-ve Anta-etic pzome "hole’ that ppens each

year wher sprirp retorne to the southern hemisphere
Ozone leve's over Antarctica plummeted by more than 50
percent last September and October.

O:zone depletion w .} allow more ultravialet rad:ation
1o penetrate to the earths surface, causing tens of thousands

of extra shin cancers, cataradls. and immunological diseases

tnthe 'S over the coming decades More ultraviolet rad-
shion alsc damage: crops and other vegetatior. and endan-
gets the marine food web Even the earth's chimate may be
changed.

The new scientilic report prompted a surpnist announce-

ment from du Port, the world’s largest CFC producer
which had Jed industry epposihion to controls on thesc
chemicals for more than adecade Du Pont staied 2 “ goal’
of 1otally phasing out ns CFC production and catled for
inmediately reassessing the Montreal agreement once 1t
takes effect next year “While du Pont’s new position s wel-
come, its conversion s far from complete,” said NRDCs
Domiger. “Du Pont has se? no schedule for its own actions,
and it sl opposts any move to phase-out 1.5 production

and use prior ic reachur.g 2 new snternahiona’ agreement In

addition, du Ponr and other CFC producers stand to mak
billions of dollars i windtal! profas as these cherucals are
phased out " Nonetheh ss. the du Pont swach offers an
opportunity for positive private secior movement In letters
sent this month to top officials of each producer and major
user of CFCs, NRDC is asking for concrete commitments
to end use of these chrmucals

Governmenta) achion remains a must however In
1986 NRDC was the first to call for a total phase-out of
CFCs. as well 3+ related chemucals known as halons Fina!
EFA regulations are dut on August T under a court-ordered
deadline obtained by NRDC “Unless EPA orders a com-
pletr phase-oul of U'S £FC production and wse, we'll go
back to court” Dompér vowed

Internationally, NRDC 1s urging the State Department
to make ratification and reassessmen! of the Montrea!
agreement a lof priotily in deahings with our European
allies and Japan, who with the U S account for the bulk of
world production of CFCs NRDC s also pressing for pas-
sage of legislabion now pending before Congress which
would phase out CFCs over six to eight years and tax an ay
the producers’ windfall profits ¢

What can NRDC
members do?

® Write EPA Admrmustrator Lec Thomas — press um
for regulations that wilitotally phase out CFCs
and halons and recoup chemical company wind-
fall profits for the American people

® Contact your Senators and Congressional
representatives — urge them to pass phase-out and
wandfall profit legislation Bill numbers and
chie! sponsors are § 571 (Chatlec)and 5.570
{Baucus) i the Senate, H.R 203¢ {Bates) and
H R 2854 (Starh}in the Houst

® Write CFC and halon producing and using
corporaitens — demand, as consumers and share
hoiders, a specific timetable for CFC and halon
reductions. {Contact NRDCs Washington office
for a list of producers and major users

David Donsger’s article, "Politics of the Ozon
Layes *n the current issue of Jssurs ir Science and
Technology Policy {published by the Nationa!
Academy of Sciences) gives a detailed cntigoe of
the Montreal agreement and the EPA regulations
Reprints arc availabld from the New Yorl othie
for $2 00)




