ENVIRONMENTAL MYTHS

'S SO BAD

ABOUTCFCs?
In a triumph of hysteria over science, CFCs are
being phased out despite their usefulness and a
lack of solid evidence proving they are harmful.
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fact that chlorofluorocarbons ·
(CFCs) are destroying stratospheric ozone
and that unless their production and use is
stopped, serious consequences will Tesult.
In magazines, newspapers, television, and
advertising, CFCs are almost always pref-.
aced by the description "ozone-depleting."
And Vice President Gore or so me o th e r
member of the environmental movement
typically proclaims.that "a consensus of scientists" agrees that CFCs are ozone-destroying chemicals .
A media blitz and promotional campaign
have· s uccee ded , and th e production of
CFCs, a major group of refrigerants and solvents, is s lated to be phased o ut by 1995.
Examination of the facts, however, reveals
th at most phaseout arguments are false and
unsubstantiated at best, or outright distor- .
lions at worst.

Theory without facts

5.14

Ozone-depletion theories have been
arou nd (or quite a w hile. Fertilizers, nuclea r
testing, acid rain, supe rsonic aircraft, and
the Space Shuttle all have been accused at
one time o r another of destroying the ozone
layer th at surrounds th e Ea rth. The latest
charge, th e CFC-ozone depletion th eory,
origin ated w ith chemists F. Sherwood Rowland and Mario Mo lin a in 1974 . Simply
stated, th ey propose that CFCs and o th er
man-made hal oge nated compo unds, because they arc so inert and lack natura l s in ks
whe re th ey might be sto red o r destroyed,
mi g rate to th e st rat osp he re . (The s tr ato·
sp here is th e upper portio n of th e a tmo-

s phere, from approximately 7 to 31 mi les
above th e Earth.) There, the theory goes,
sunli g ht breaks th em down and their ch lorine atoms are rele ase d. The chl ori ne then
breaks apa rt ozone molecules in r. .:;.:?!ytic
reactio n, acco rding to th e theory . This sig·
nifica ntl y reduces ozone concentrations in
th e upper atmosp he re and thereby increases
the UV rad iat ion reaching the Eart h's surface . T his theo ry is based on mathematical
models of the a tmosp here and several unde rl ying assumpti ons, many which arc unproven or have been prQven fa lse.

Color·enhanced images of the
South Pole exaggerate the
"hole" by assigning contrasting
colors such as red or black to
its ozone concentration level.
Using a different color scheme
(top) presents a less sensationalized Image of the same data.
In fact, ozone concentrations
during the four to six weeks the
"hole" exists during a typical
year are half those found over
Antarctica the other 46 to 48
weeks.
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Because they are heavier than air, CFCs initially sink to the ground upon release. Some
remain permanently in the soil, while others
accumulate in plants. Other potentially
huge CFC sinks are the oceans. Phaseout
proponents assume CFCs' low solubility
precludes them from being assimilated into
seawater. Scientists working on matters unrelated to ozone depletion, however, have

discovered otherwise. They use CFC concentrations in seawater to study ocean cur-

UN and U.S.-backed organiza'
tions have a near monopoly on
research funds for atmospheric
studies. The enormous costs of
conducting ozone research much of which requires stratospheric flights, satellites,

sensitive measuring devices,
Antarctic excursions or supercomputers - preclude others
from getting Involved. Thus,
decisions made by the U.S. and
UN as to which types of
research projects get funded,
which get bypassed, and who
conducts them determine the
development of the scientific
evidence.
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rents, particularly those of great depth. The
relative concentrations of different types of
'. CFCs, each of which came into use at different times in the last 50 years, provide insights into when these waters were on the
surface. Because of their great volume, the
oceans likely are an important passive sink
for CFCs. While not enough research has
The first of their incorrect assumptions is been done to fully understand what happens
that nearly all CFCs will eventually migrate to CFCs once released, there is data t/lat
into the -stratosphere. CFCs are broken shows only a fraction actually reach the updown by heat and no doubt are being de- per atmosphere.
stroyed by forest fires, lightning, and manDepletion theoris ts nevertheless insist
made sources such as powerplants and blast that most CFCs make it to the stratosphere
furnaces. Phaseout proponents arbitrarily and then are broken down by sunlight. Their
assume CFCs are not exposed to tem pera- assumption remains unproven. The only evtures high enough to destroy them.
idence that this occurs is the lower CFC levAnaerobic bacteria have also been shown els in the stratosphere compared with the
to break down CFCs. Such bacteria have troposphere, the portion of the atmosphere
been found in river sediments, termite nests, . below the stratosphere. Phaseout propoand rice paddies. The extent of biological nents claim that difference is indirect proof
breakdown depends on the CFC uptake rate that CFCs rise and are quickly broken down
into anaerobic environments, a subject yet in the stratosphere. It is more likely, howto be fully studied.
ever, that stratospheric CFC concentrations
Passive CFC sinks also have been found . are so low because CFCs rarely rise that
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high due to the temperature inversion in the
lower stratosphere.
Another basic assumption is the catalytic
cycle of ozone destruction in which one
chlorine atom breaks down as many as
100,000 ozone molecules. While the chemi-.~
cal reaction might make sense on a blackboard or computer, it has never been ob·
served in the atmosphere. And only one
research team has been able to reproduce it
in the laboratory. That team was led by
Molina, one of the authors of the CFC-depletion theory. Other scientists doubt the
plausibility of the cycle and have shown, by
analogous reactions, that chlorine probably
destroys far fewer ozone molecules than the
depletion theory's underlying assumption
estimates.
Assuming chlorine destroys large
amounts of stratospheric ozone, the question remains: Is the CFC chlorine contribution large enough, when added to natural
chlorine sources, to disturb any balance already existing among the ozone, chlorine
and the atmosphere? Phaseout proponents
generally dismiss natural chlorine sources
as possible ozone-depleters. They place all
the blame on CFCs, despite evidence that
naturally occurring chlorine reaches the
stratosphere in significant quantities.
Volcano eruptions regularly inject chlorine directly into the stratosphere. A single
large eruption is estimated to send the
equivalent of one year's production of
CFC's chlorine into the atmosphere, witb
one third of it going directly into the strato-
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sphere. (The total chlorine
from a year's production of
CFCs is roughly 750,000
tons.) Several million tons
of chlorine are emitted annually from smaller eruptions and passively degassing volcanoes, and one
study conservatively estimates that as many as 10
million tons of chlorine annually escape from volcanoes.
Ocean plants, by being a
source of methyl halides,
emit 3.5 million tons of
chlorine into the atmosphere annually where it
has been shown to rise into
the stratosphere in significant concentrations. Burning wood and
other plants - whether for heat, cooking, or
farming - also sends chlorine into the atmosphere.
Seawater is another large source of chlorioe. It is estimated that as many as 600 million tons of chlorine enter the atmosphere in
the form of evaporated sea salt. Phaseout
proponents summarily dismiss sea salt as a
contributor to stratospheric chlorine on the
assumption that it quickly dissolves in the
lower atmosphere and is rained back to
Earth. Studies show, however, that sea salt
remains intact in the atmosphere for extended periods and has been found more
tban 1,000 miles from the ocean, across

A sIngle large volcano erupt/on
can put 750,000 tons of chlorIne
Into the atmosphere, the equivalent of the chlorine In one
year's product/on of CFCs.
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tbere'must be other causes.
and recreational habits;', as
have increased exposure to
is also a factor.
.
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sentatives of the National Oceanic and Atmospheric Administration, NASA, UN's
Environment Program (UNEP), and the
World Meteorological Organization
(WMO) - selected the period 1969-86 to
determine trends. They failed to disclose
that ozone levels in 1969 were unusually
high, coming at the end of a decade of great
increase. Thus, a subsequent decline should
have been expected.
Reliable ozone data going back to the
1950s does exist for the world's temperate
regions. Thus, there is no reason to report
ozone data for isolated time periods. Such
reporting creates false impressions.

In addition, the ozone measurements are

mountain ranges. Another study did measure large amounts of sea salt-derived chlo-

rine in the stratosphere.
When the likely amount of chlorine from
CFCs in the stratosphere is compared to natural sources, it is not clear that CFC production is sufficient to significantly affect the
concentration levels of stratospheric chlorine. The fact that large amounts of chlorine
are in the stratosphere, and have been there
for billions of years, indicates that it is part
of a normal equilibrium. There is no evidence that this equilibrium has been upset
by the trace presence of CFCs.

OzoneandUV
Phaseout proppnents claim that ozone
levels have undergone a significant mea~
sured decline. They cite data that show decreases in ozone concentrations over specific time periods. But this data has been
taken out of context.
Stratospheric ozone levels undergo large
natural fluctuations, with several years of
increases followed by similar years of decreases, as well as changes in the cycle's
timing. It is therefore easy to select a time
frame showing ozone decrease . Phaseout

advocates often selectively cite periods of
ozone decrease, but fail to mention that their
chosen time frames were preceded by comparable periods of increase, and that over
the long term, ozone levels have fluctuated
with no net change.
For example, the 1988 Ozone Trends
Panel Report - a panel made up of repre38
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often statistically enhanced. These afterthe-fact adjustments often create the illusions of greater depletions than actually exist in the original data.
The ultimate complaint of environmentalists against CFCs, however, is not simply
that they destroy ozone. Their main argument is that this destruction will increase
the dangerous wavelengths of ultraviolet radiation (UV) reaching the Earth by removing the ozone that filters it out. This, they
say, will lead to an increase in skin cancers,
and damage to plants, animals, and manmade substances such as plastics ..
The only comprehensive study of UVB
radiation, the component of UV radiation
linked to potential damage, directly conflicts with the CFC-depletion theory, and is
largely ignored. The study, using eight
ground stations from 1974 to 1985, reported
a slight decrease in UVB levels, not an increase. Data from 13 other stations throughout the world also showed no increase, but
were omitted from the final report because
the stations were not in continuous operation during the test period. This study has
been corroborated by evidence from other
stations, including some in relatively unpolluted areas, ruling out the possibility that
pollution masked an increase in UVB radiation reaching the Earth's surface.
TIle federal government has since cut off
funding for those ground stations, and no
current UVB radiation monitoring network
currently exists. William Happer, energy research director at the Department of Energy, was recently fired by the Clinton/Gore
administration after publicly stating that
UYB radiation has not undergone a measured increase and that the U.S. should accurately measu re it to determine the effects
of ozone depletion.
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Contrary to the CFC-deplel/on
theory, UVB radial/on levels at a
variety of northern latitudes
have decreased slightly rather
than Increased_
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schedule, included more substances in the
phaseout, and strengthened enforcement
provisions. In addition, the U.S. passed the
Clean Air Act Amendment of 1990 which
imposed an even stricter phaseout schedule.
The deadline for phasing out most CFCs is
now 1995.
The Amendment allows for an accelerated phaseout based on new scientific evidence, improved substitute refrigerant
availability, or a strengthening of the Montreal Protocol. There are no provisions,
however, for a repeal or slowdown of the
. . phaseout based on subsequent events or evidence disproving the CFC-ozone depletion
theory.
The accelerated phaseout is costing a
considerable sum. Air conditioning and refrigeration industry experts estimates that
costs to the U.S. will be tens of billions of
While millions of dollars continue to be dollars annually for the foreseeable future.
spent on theoretical and mathematical mod- That includes increased costs of substitute
els of ozone depletion from which large refrigerants and the higher prices charged
UVB increases are inferred, little funding is on the remaining CFC supplies, the necesavailable for actual UVB measurements sity of increased servicing and complying
which would definitively prove or disprove with reco very and recycling rules,
the CFC-depletion theory. Phaseout propo- retrofitting cars and other equipment, premanents seem to be following Machiavelli's ture obsolescence due to lack of refrigerant,
advice, "Never discover the truth when a more expensive replacement equipment, and
hypothesis will do."
the additional energy consumption of less
Despite two decades of dire predictions, efficient cooling systems. Billions more
there is still no evidence of CFC-induced will be spent replacing halogenated comharm to humans or the environment. Re- pounds used' in a variety of manufacturing,
cently, however, some phaseout proponents agricultural, and pharmaceutical applicahave claimed victory, saying the phaseout is tions. In most applications, however, subalready working and the problems of ozone stitutes cif comparable quality and cost efdepletion are disappearing before CFCs did fectiveness are not yet available. A slower
any damage. In reality, the problem never and more orderly retreat from halogenated
compounds such as CFCs would have cost
existed in the first place.
much less.
Costs of compliance
In addition, the sudden introduction of reIn 1987, after widesp read hysteria over placements has led to occupational conthe "ozone hole" in Antarctica in 1985

cerns. New refrigerants have undergone

added fuel to the environmental movement
to ban CFCs, the U.S. supported and signed
the Montreal Protocol on Substances That
Deplete the Ozone Layer. It enacted the first
worldwide phaseout of reputed ozone-depleting substances. Though strict and possibly unnecessary, it allowed for a transition
period that made the move from CFCs to
other substitutes technologically feasible
and not prohibitively expensive.
The 1988 Ozone Trends Panel Report
and the 1991 WMONNEP Report implied
a faster phaseout was necessary to avo id
disaster. In 1990, amendments to the Montrea l Protocol accelerated the phaseout

limited testing, and preliminary indications
arc that some may be carcinogenic. There is
not enough time to thoroughly test these refrigerar.t~ ·before they go into widespread
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use, so the extent of the danger is unknown.

For example, HCFC-123 - thus far the
best replacement for R-ll, a CFC used in
large chillers - is considered so carcinogenic that some service companies refuse to
work with it. The Environmental Protection
Agency tested HCFC-123 and pronounced
it safe at unormal" exposures of 10 parts or
less per million. They have ignored criticism from industry experts that such minute
ambient leve ls are not normal in typical
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Those who design, manufacture, install, and service fe/rigeral/on unlls could be exposed
to dangerous CFC-substitutes
due to the accelerated phaseout
ofCFCs_

working conditions. The EPA declines to
state whether HCFC-123 is safe at the
higher concentrations likely to be encountered while installing and servicing HCFC123-based systems.
In sharp contrast to the its zealous efforts
to ban CFCs, the EPA has been relatively
lax in assessing the safety of CFC substitutes. The Occupational Safety & Health
Administration has also avoided regulating
CFC substitutes. This is particularly so
when it comes to replacements vital to implementing a rapid phaseout, s uch as
HCFC-123. Based on animal tes ting,
HCFC-123 is a greater carcinogen than
Alar, a substance banned by the EPA. There
has also been no testing of the possible synergistiC effects of the many substitutes being introduced ~nd none of the new lubri-

cants needed with CFC-substitutes have
been tested.
Literally millions of refrigeration, manufacturing, and agricultural workers, as well
as the general public, will be exposed to
compounds of unknown safety . In another
five to ten years, the dangers these sub stances pose will be better known, and the
harmful ones replaced with safer alternatives. Unfortunately, the rapid phaseout re-

quires that these compounds be prematurely,
most likely needlessly, pressed into servicc.
In developing countries, costs of the rapid
phaseout could be even higher. The possible
collapse of the worldwide distribution system that provides cold storage and transportation of food would increase the number
deaths due to malnutrition and disease.
The Montreal Protoco l docs establish a
42
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multilateral fund to help developing nations
comply with the phaseout, but this poorly .
conceived effort is inadequate in many res pects. The amount of money being set
aside, currently a few hundred million dollars, is small in relation to what is required.
Developing nations have millions or'
pieces of CFC-based refrigeration equipment in domestic, commercial, and industrial use, valued at several billion dollars.
Some will have to be retrofitted to use
HCFCs or non-halogenated refrigerants, as
CFCs are already becoming scarce. Other .
equipment will have to be replaced with
more expensive systems that will use more
energy and more expensive refrigerants,
need more maintenance, and still have
shorter lives.
The true costs of bringing the world into
compliance with the Montreal Protocol
could easily be 100 times greater than the
sums currently available in the fund. But the
Protocol does not guarantee that developing
nations will be fully compensated for the
cost of compliance.
The industrialized nations have promised
to transfer new technologies to developing
nations, though the Protocol contains no
guarantees of that, either. Nevertheless, the
promise is meaningless until such technologies have been developed, which could take
several years. If compliance proves difficult
for some countries and they continue to
make and use CFCs, the Protocol imposes
strong economic sanctions on them.
Scientific evidence is building that the
CFC-ozone-depletion issue has been greatly
exaggerated, both as to the probability that
depletion is occurring and that any human or
environmental damage is imminent. There is
no clear evidence that the earth's ozone
layer has been depleted by CFCs or any
other halogenated compounds. No increase
in UYB has occurred, without which the
postulated harm cannot occur, and no credible evidence exists that a future UYB increase isJi!sely. No depletion-induced environmental damage has been documented.
The costs of compliance could be exorbitan t. In addition to large dollar expenses,
there are serious concerns about occupational health risks and the adverse impact on
the worldwide standard of living. The recent acce leration of the phaseout to 1995
has greatly increased these costs. A reassessment of the Montreal Protocol and the
Clean Air Act Amendments of 1990 may
soon be necessary.
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