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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. 

BEN UEBERMAN 
Environmental Consultant 

M any people, including usua ll y 
. . pragmatic engineers, accept as 

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 the r 
member of the environmental movement 
typically proclaims. that "a consensus of sci
entists" agrees that CFCs are ozone-de
stroying chemicals . 

A media blitz and promotional campaign 
have· s ucceeded , and th e production of 
CFCs, a major group of refrigerants and sol
vents, is s lated to be phased out by 1995. 
Examination of the facts, however, reveals 
that most phaseout arguments are false and 
unsubstantiated at best, or outright distor- . 
lions at worst. 

Theory without facts 
Ozone-depletion theories have been 

around (or quite a while. Fertilizers, nuclear 
testing, acid rain, supersonic aircraft, and 
the Space Shuttle all have been accused at 
one time or another of destroying the ozone 
layer that surrounds the Earth. The latest 
charge, the CFC-ozone depletion theory, 
originated with chemists F. Sherwood Row
land and Mario Mo lin a in 1974 . Simply 
stated, they propose that CFCs and o ther 
man-made hal oge nated compounds, be
cause they arc so inert and lack natural s inks 
where they might be sto red o r destroyed, 
migrate to the st ratosp he re . (The s trato· 
sphere is the upper portion of th e a tmo-

sphere, from approximately 7 to 31 mi les 
above the Earth.) There, the theory goes, 
sunlight breaks them down and their ch lo
rine atoms are released. The chlorine then 
breaks apart ozone molecules in r. .:;.:?!ytic 
reaction, according to the theory . This sig· 
nificantl y reduces ozone concentrations in 
the upper atmosphere and thereby increases 
the UV rad iat ion reaching the Earth's sur
face . This theory is based on mathematical 
models of the a tmosphere and several un
de rl ying assumptions, many which arc un
proven 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 sensation
alized 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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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 strato
spheric flights, satellites, 
sensitive measuring devices, 
Antarctic excursions or super
computers - 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. 

ENIRONMENTAL MYTHS 

The first of their incorrect assumptions is 
that nearly all CFCs will eventually migrate 
into the -stratosphere. CFCs are broken 
down by heat and no doubt are being de
stroyed by forest fires, lightning, and man
made sources such as powerplants and blast 
furnaces. Phaseout proponents arbitrarily 
assume CFCs are not exposed to tempera
tures high enough to destroy them. 

Anaerobic bacteria have also been shown 
to break down CFCs. Such bacteria have 

Because they are heavier than air, CFCs ini
tially 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 un
related to ozone depletion, however, have 
discovered otherwise. They use CFC con
centrations in seawater to study ocean cur
rents, particularly those of great depth. The 
relative concentrations of different types of 

'. CFCs, each of which came into use at dif
ferent times in the last 50 years, provide in
sights 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 
been done to fully understand what happens 
to CFCs once released, there is data t/lat 
shows only a fraction actually reach the up
per atmosphere. 

Depletion theoris ts nevertheless insist 
that most CFCs make it to the stratosphere 
and then are broken down by sunlight. Their 
assumption remains unproven. The only ev
idence that this occurs is the lower CFC lev
els in the stratosphere compared with the 

been found in river sediments, termite nests, . 
and rice paddies. The extent of biological 
breakdown depends on the CFC uptake rate 
into anaerobic environments, a subject yet 
to be fully studied. 

troposphere, the portion of the atmosphere 
below the stratosphere. Phaseout propo
nents claim that difference is indirect proof 
that CFCs rise and are quickly broken down 
in the stratosphere. It is more likely, how
ever, that stratospheric CFC concentrations 
are so low because CFCs rarely rise that Passive CFC sinks also have been found . 
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high due to the temperature inversion in the sphere. (The total chlorine 
lower stratosphere. from a year's production of 

Another basic assumption is the catalytic CFCs is roughly 750,000 
cycle of ozone destruction in which one tons.) Several million tons 
chlorine atom breaks down as many as of chlorine are emitted an-
100,000 ozone molecules. While the chemi-.~ nually from smaller erup
cal reaction might make sense on a black- tions and passively de
board or computer, it has never been ob· gassing volcanoes, and one 
served in the atmosphere. And only one study conservatively esti
research team has been able to reproduce it mates that as many as 10 
in the laboratory. That team was led by million tons of chlorine an
Molina, one of the authors of the CFC-de- nually escape from volca
pletion theory. Other scientists doubt the noes. 
plausibility of the cycle and have shown, by Ocean plants, by being a 
analogous reactions, that chlorine probably source of methyl halides, 
destroys far fewer ozone molecules than the emit 3.5 million tons of 
depletion theory's underlying assumption chlorine into the atmo
estimates. sphere annually where it 

Assuming chlorine destroys large has been shown to rise into 
amounts of stratospheric ozone, the ques- the stratosphere in signifi
tion remains: Is the CFC chlorine contribu- cant concentrations. Burning wood and 
tion large enough, when added to natural other plants - whether for heat, cooking, or 
chlorine sources, to disturb any balance al- farming - also sends chlorine into the at
ready existing among the ozone, chlorine mosphere. 
and the atmosphere? Phaseout proponents Seawater is another large source of chlo
generally dismiss natural chlorine sources rioe. It is estimated that as many as 600 mil
as possible ozone-depleters. They place all lion tons of chlorine enter the atmosphere in 
the blame on CFCs, despite evidence that the form of evaporated sea salt. Phaseout 
naturally occurring chlorine reaches the proponents summarily dismiss sea salt as a 
stratosphere in significant quantities. contributor to stratospheric chlorine on the 

Volcano eruptions regularly inject chlo- assumption that it quickly dissolves in the 
rine directly into the stratosphere. A single lower atmosphere and is rained back to 
large eruption is estimated to send the Earth. Studies show, however, that sea salt 
equivalent of one year's production of remains intact in the atmosphere for ex
CFC's chlorine into the atmosphere, witb tended periods and has been found more 
one third of it going directly into the strato- 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 equiv
alent of the chlorine In one 
year's product/on of CFCs. 

.. ,f:;~~;.:';~{':;~Y 
"";;' •• ,1;.' tbere 'must be other causes. 

and recreational habits;', as 
have increased exposure to 
is also a factor. . 
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mountain ranges. Another study did mea
sure 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 nat
ural sources, it is not clear that CFC produc
tion is sufficient to significantly affect the 
concentration levels of stratospheric chlo
rine. 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 evi
dence 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 de
creases in ozone concentrations over spe
cific 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 de
creases, 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 com
parable 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 repre-
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sentatives of the National Oceanic and At
mospheric 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 
often statistically enhanced. These after
the-fact adjustments often create the illu
sions of greater depletions than actually ex
ist in the original data. 

The ultimate complaint of environmen
talists against CFCs, however, is not simply 
that they destroy ozone. Their main argu
ment is that this destruction will increase 
the dangerous wavelengths of ultraviolet ra
diation (UV) reaching the Earth by remov
ing the ozone that filters it out. This, they 
say, will lead to an increase in skin cancers, 
and damage to plants, animals, and man
made substances such as plastics .. 

The only comprehensive study of UVB 
radiation, the component of UV radiation 
linked to potential damage, directly con
flicts 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 in
crease. Data from 13 other stations through
out the world also showed no increase, but 
were omitted from the final report because 
the stations were not in continuous opera
tion during the test period. This study has 
been corroborated by evidence from other 
stations, including some in relatively unpol
luted areas, ruling out the possibility that 
pollution masked an increase in UVB radia
tion 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 re
search director at the Department of En
ergy, was recently fired by the Clinton/Gore 
administration after publicly stating that 
UYB radiation has not undergone a mea
sured increase and that the U.S. should ac
curately measure it to determine the effects 
of ozone depletion. 



Contrary to the CFC-deplel/on 
theory, UVB radial/on levels at a 
variety of northern latitudes 
have decreased slightly rather 
than Increased_ 

o 
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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 acceler
ated phaseout based on new scientific evi
dence, improved substitute refrigerant 
availability, or a strengthening of the Mon
treal Protocol. There are no provisions, 
however, for a repeal or slowdown of the 

. . phaseout based on subsequent events or ev
idence disproving the CFC-ozone depletion 
theory. 

While millions of dollars continue to be 
spent on theoretical and mathematical mod
els of ozone depletion from which large 
UVB increases are inferred, little funding is 
available for actual UVB measurements 
which would definitively prove or disprove 
the CFC-depletion theory. Phaseout propo
nents seem to be following Machiavelli's 
advice, "Never discover the truth when a 
hypothesis will do." 

Despite two decades of dire predictions, 
there is still no evidence of CFC-induced 
harm to humans or the environment. Re
cently, however, some phaseout proponents 
have claimed victory, saying the phaseout is 
already working and the problems of ozone 
depletion are disappearing before CFCs did 
any damage. In reality, the problem never 
existed in the first place. 

Costs of compliance 
In 1987, after widespread hysteria over 

the "ozone hole" in Antarctica in 1985 
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-de
pleting substances. Though strict and possi
bly 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 avoid 
disaster. In 1990, amendments to the Mon
treal Protocol accelerated the phaseout 

The accelerated phaseout is costing a 
considerable sum. Air conditioning and re
frigeration industry experts estimates that 
costs to the U.S. will be tens of billions of 
dollars annually for the foreseeable future. 
That includes increased costs of substitute 
refrigerants and the higher prices charged 
on the remaining CFC supplies, the neces
sity of increased servicing and complying 
with recovery and recycling rules, 
retrofitting cars and other equipment, prema
ture obsolescence due to lack of refrigerant, 
more expensive replacement equipment, and 
the additional energy consumption of less 
efficient cooling systems. Billions more 
will be spent replacing halogenated com
pounds used' in a variety of manufacturing, 
agricultural, and pharmaceutical applica
tions. In most applications, however, sub
stitutes cif comparable quality and cost ef
fectiveness are not yet available. A slower 
and more orderly retreat from halogenated 
compounds such as CFCs would have cost 
much less. 

In addition, the sudden introduction of re
placements has led to occupational con
cerns. New refrigerants have undergone 
limited testing, and preliminary indications 
arc that some may be carcinogenic. There is 
not enough time to thoroughly test these re
frigerar.t~ ·before they go into widespread 
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 carcino
genic 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 criti
cism from industry experts that such minute 
ambient leve ls are not normal in typical 
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Those who design, manufac
ture, install, and service fe/rig
eral/on unlls could be exposed 
to dangerous CFC-substitutes 
due to the accelerated phaseout 
ofCFCs_ 

ENIRONMENTAL MYTHS 

working conditions. The EPA declines to 
state whether HCFC-123 is safe at the 
higher concentrations likely to be encoun
tered while installing and servicing HCFC-
123-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 substi
tutes. The Occupational Safety & Health 
Administration has also avoided regulating 
CFC substitutes. This is particularly so 
when it comes to replacements vital to im
plementing a rapid phaseout, such 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 syn
ergistiC effects of the many substitutes be
ing introduced ~nd none of the new lubri
cants needed with CFC-substitutes have 
been tested. 

Literally millions of refrigeration, manu
facturing, 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 alterna
tives. 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 sys
tem that provides cold storage and transpor
tation of food would increase the number 
deaths due to malnutrition and disease. 

The Montreal Protocol docs establish a 
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multilateral fund to help developing nations 
comply with the phaseout, but this poorly . 
conceived effort is inadequate in many re
spects. The amount of money being set 
aside, currently a few hundred million dol
lars, is small in relation to what is required. 

Developing nations have millions or' 
pieces of CFC-based refrigeration equip
ment in domestic, commercial, and indus
trial 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 technolo
gies 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 credi
ble evidence exists that a future UYB in
crease isJi!sely. No depletion-induced envi
ronmental damage has been documented. 

The costs of compliance could be exorbi
tan t. In addition to large dollar expenses, 
there are serious concerns about occupa
tional health risks and the adverse impact on 
the worldwide standard of living. The re
cent acce leration of the phaseout to 1995 
has greatly increased these costs. A re
assessment of the Montreal Protocol and the 
Clean Air Act Amendments of 1990 may 
soon be necessary. • 
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