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offsetting benefits, such as the potential to
reduce plobal warming. Addressing these
two environmental issues separately jeop-
ardizes desirable and, in some cases, essen-
tial options for one effect based on lesser—
or even inconsequential—impaces on the
other.

Maost of the chemicals respon-
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potential (ODP) {2). The cerresponding
indicaror for effectiveness as a greenhouse
gas is the global warming potential {GWE)
{3}, Both measures depend in part on s
chemical’s armospheric lifetime, but they
gauge separate effects for which direct com-
parison of consequences s por possible.
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available chillers (6). High efficiency trans-
lares Into reduced emissions of carbon diox-
ide and other greenhouse gases from associ-
ated enerey use, which, in net impacr, dwarf
those from incidental releases of the refriger-
ant itself (7). High efficiency also reduces
fuesl and other resource red Ui eI ens.
Mor-in-kind rechmlt'lglen do
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sible for otone depletion also are 3
greenhouse gases. The perhalo-
genated  substonces, such  as
bromofluorocarbons (BECs), bro-
mochlorofluorocarbons (BCRCs),
and chlneofluorocarbons (CHs),
tend to be severe offenders for
both the depletion of ozone and
global warming. The need for their

regulation is unambiguous, Like-
wise, the perflucrocarbons (PFCs)
have long armospheric liferimes,
are potent preenhouse pases. and
also warsant restriction.

A landmark international
treary, the Montreal Prorocol
(1), regulates the production
and relesse of compounds con-
taining bromine and chlorine to
protect stratospheric ozone. The
Framework Convention on Climate Change
acldresses measures to redoce future mrrning
from relemse of greenhouse gases. A rreary or
binding accond is under newotiation, and in-
rernational adoption is expected in Decem-
ber 1997 in Kyoro.

There are other classes of induscrially im
portant  chemicals that fall inte  the
gray area. Some hydrochleroflunrocarbons
{HCFCsb—and conceprually some hydro-
I:'1|':'|-|“-"|.-i'|F|“:'llv“ ':,I IM'\]‘ “ll-'j ]Iﬂl'n"gl'llillﬁkl
chemicals containing iodine—have very
shorr armospheric lifetimes. They decom-
pose almost entirely before reaching the
rropopause. Most of the liberated bromine
and chlorine reacts with other gases and is
rained cur. Nevertheless, these short-lived
chemicals  srill arc n:gu]aw.] A3 OIONC
depleters.
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Fig. 1. Scenario 1; Qzone-depleting chemicals in the atmosphers, past
and projected

Also, neither metric considers the likelihood
of emission—aor, more precisely, the poten-
tial for containment—during use. Indeed,
scienific assessments of impacts on seraco-
:ipl!ltrli_' ozone and climate |._+1i||'|.g\|: gtm:rd.“',.'
assume that production is tantamount to
emission (4},

Selective and controlled conrainment
of chemicals now scheduled for phaseout
because of their ODP could offer overrid-
ill-g ‘.'"Vir“l'l“lt']'”“l itl]h'i1|1luj¢t':-. F“‘i Ex-
ample, use of HCFC-123 (21,2-dichloro-
1 L=rrifluoroethane)  in closed  syscems
would have a negligible impact on the ozone
1':!}‘1:1‘ {5}1 |3ut ELICh LTE= "_"dLLECS gl‘c.*:nhlmm
gas emissions sipnificantly (6). HCFC-123 is
used mainly as & refriperant to replace CFC-
1 {erichlorafluoromethanc ) in large chillers
for air-curui:ititm'irq; and process 'n:frig{.':m-
rion. Much smaller amounts are used as fire
suppressants, intermediates to make other
chemicals, and precision solvents, Hr:glh
gible amounts—perhaps a meteic ton per
year worldwide—are used in refrigerant
blends for special purposes in small closed

CH-Br {anthropogenic)
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not appear able to solve both che
ozone and warming problems.
ﬁhﬁ:l‘pticm retrigeration uses re-
frigerants and absorbents with
zero ODP and nepligibly low
GW I, but this technology sig-
nificantly  increases  global
warming because its efficiency is
lower (7). Other approaches and
hoped-for refrigerants have not
surfaced,  despite  enormous
R&D investments. Moreover,
construction growth in Asia and
the Pacific Rim—Iocations with
high cooling loads—is escalat-
ing rapidly. Hoped-for solurions
will mot meet required sched-
ules, even if found,

We analyzed six scenarios o
assess the chlorine and bromine
loading {CBL) of HCFC-123 (5), CBL is a
measure of the halogen conrent of the atmo-
sphere and a key indicator of changes in
ozone (4), The first scenario corresponds o
the hase case with data taken from the most
recent international assessment (4) (Fig. 1).
The second deleres HOFC-123 emissions
from that :s-tud':,r. Scenarios 3 through 6 s
quentially add ealeulated HCFC-123 re-
leases for four cases of HCFC-123 use as a
Icﬁigfli“” LI i.'ili”t'l!- “IUT U'i'rllllill‘n.‘ |.|'|ﬁ'
probable and worst-case releases for the
scheduled phaseout and for continued use.
The analyses incorporate new, time-based
projections for refrigerant emissions, from
manufacturing through retirement.

HCFC-123 use produces a negligible ef-
fect on CBL and thercfore on ozone (Fig. 2).
The probable impact {scenario 3) is approxi-
mately 0.002% of the rotal (scenarnio 1} This
minuscule level increases to less than
0.006% for a combination of sensitivity tests
that far exceed plausible emissions for the
worst case (scenario 4). Scenarios 5 and 6
suggest that a revision to the Montreal Pro-
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