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THE WHITE HOUSE 

WASHINGTON 

April 7, 1986 

NOTE FOR OZONE SUBGRO UP MEMBERS 

FROM: VICKI MASTERMA,l'ij~ 

SUBJECT: Draft Ozone Paper 

Attached is a partial draft of an ozone issue paper. The options 
portion is only in summary form as a few of you are providing 
information to delineate the specific elements of each option and 
to quantify the pro's and con's of the various options. 

We hope this draft will encourage you to provide written or oral 
comments very quickly. Our plan is to develop a draft that this 
subgroup will bring to the working group next week. Please call 
if you have any questions, 456-2749 or 456-6640. 



Draft Ozone Paper 

ISSUE 

What should the Administration's position be regarding the April 
United Nations negotiations toward an international protocol for 
control of ozone depleting chemicals? 

BACKGROUND 
h c., r .S. 

t:,.11 -,-A" 

Strong international domestic concern exists over ozone 
depletion caused by of chlorofluorocarbons (CFCs) 
reacting in the upper a mosphere (stratosphere). Ozone is an 
essential buffer of ul raviolet light; significant depletion 
could cause skin cancer, suppress the human immune system, retard 
crop ,..2..r?dys tion ~ damag; R quatic and terrestrial ecosystems.~ 
~ ~~ri.-t.'4! ~ / * 111 

Although stratospheric ozone concentrations have decreased over 
the past seven years, it is unclear whether any significant 
change in natural ozone levels has occurred. The only area where 
scientists have observed significant depletion is Antarctica. 

~ There, ozone depletion of approximately 50 percent has been found 
~I>~~~ every spring since 1985. Scientists are not sure of the cause of 
(' , the Antarctic depletion. Potential causes include chemical 
3.Jf ,;;.. emissions, the solar cycle and climate change. Global depletion 
Jr?

0
• is expected to occur absent global reductio..g, ~J ~ s. 

3 o - 1,/ p ~> ~ a .A ,I ' • - "(1,J ,-?'))O~I 6 ' / • e,. 4-T:,..~.:~j-:p,i:.--+--­
'Z) ~ "~,;"

1 scientists are qo2::r51.4 to predic~.,t1 when depletion will occur 0 110 
what levels of ·c.a. 1 e missions will trigger significant 
depletion. Yet the sudden unexpla i ne ~ of· the 

ntarct1c ozone hole suggests large global changes could occur 
before scientists observe them. Further complicating the probl em 
is the fact that substantial CFC emissions will continue for 
years after a decision to curb emissions. This is because th e 
industrial transition to CFC substitutes and emissions contro ls 
will take time, and products containing CFCs (e.g. refrigerator s 
and air conditioners) may continue to emit the ozone depleting 
gases for years during use. There is also a question as to how 
soon ozone would reco v e r a fter significant depletion; CFCs h a v e 
an atmospheric lifetime of 75 to 100 years. 

The Vienna Convention for the Protection of the Ozone Lay e r, 
ratified by the Senat e in July 1986, established an internation a 
framework for scientific coo peration and initiated negotiation s 
toward a protocol for co ntrols on ozo ne depleting chemicals. Th ~ 
United States has had a leading rol e 1n the negoti a tions toward d 

control protocol. Th e next negotiating session is scheduled f or 
April 27-30, 1987. The l a st negotiating session is tentativel i 
scheduled for July 1 9 87 , with the diplomatic signing ceremon y 
tentatively scheduled fo r September in Canada. 



There is domestic as well as international movement tow a r d 
controls on ozone depleting chemicals. Severa 1 Sena tors h ave 
proposed a complete phase-out of ozone depleting agents. And in 
response to a j ud i c i a 1 consent deer ee, EPA must either propos e 
controls or present the basis for taking no action by May 1987. 

Industry recognizes the n eed for some form of control on ozon e 
( depleting agents. The_ .l122..Y.~~ t E_.~al _b. lli"~ nc ~ __ for Responsible CFC 

(J i> •1 , Polic~ f a..~ ducing the growth o _f CFC prod~ r a t he r t han 
9~ ..ft~reduc1ng em1ss1ons a nd S lt ttn-t::J~ €i~ ,£-a ors u'n- r 11if'eral d om e sti c 

v~ controls that would dis a d va nt a ge U.S. competitiveness. 

fr/ {,h" ,.,,. 4flf " i<f' '? ) 

n, ~ .._, ,.e " ~ ,. ... /~ 
tJ• /A.., DISCUSSION ~ - -

Causes of Depletion l~ 
Emissions of man-made chemicals changing the chemic al 
composition of the atmosphere. particular, atmospheri c 
concentrations of chemicals kno n to deplete ozone a r e 
increasing. These chemicals are: c lorofluorocarbons (CFCs) 11, 
12, and 113; halons 1211 and 130 ; methyl chloroform; a nd 
carbon tetrachloride. Global atmospheric concentrations of CF Cs 
11 and 12 have been growing in recent years at a rate of fi ve 
percent per year. Concentrations of CFC 113 have been increasi n•J 
at a rate of 10 percent per ye a r. Concentr a tions of h a lon 1 2l l 
have been increasing by 23 percent a year. No trend estimat es 
have been published for h a lon 1301. Concentrations of met h y l 
chloroform ha v e been increasing by 7 percent a year, a nd ot 
carbon tetrachloride by 1 percent a ye a r. 

Measurements also show a tmospheric increases in ozone e nhanc i n ; 
agents. These chemicals are carbon dioixide a nd me t han ~ . 
Concentrations of nitrogen oxides are a lso incr ea sing; t hes ,· 
chemicals deplete ozone in the upper atmosphere (str a tosp her t..·• 
and enhance ozone in the lower atmosphere (troposphere). Evt..•:, 
though emissions of ozone enh a ncing a gents offset t o t c.1 '. 
a tm o s p her i c de p 1 e t i o n , the o f f s e t i s no t s u f f i c i e n t to pr ev e n • 
ozone depletion at current e mission r a tes. Mor e o v er, t he oz o 1: 
enhancing chemicals increase ozone concentrations in t h e l o\<o.·,: 
atmosphere while d e pl e tion occurs 1n t he upper atmosp h e r• 
altering the vertical distribution of ozone. Ozone in t he l ow~ , 
atmosphere can be d a ngerous a s it is a toxic ga s a nd . 
cont r i but es .t.q- g 1 ~!~ 1 w a rm i n g • J:' ~ ~ ~ ~.tt ,....,_ 
~~ ·~~~~ ,,,,,,._.,,.._, j\J.., wt ~ ._,_/, L ~ ~.t t- ...J.A' .~ 
At current use volumes, CFCs 11c1'" a nd 12 h ave th e most. o z~~ 
depleting potential, f o llowed by CFC 113. Industrial i z, . 
countries have reli e d heav ily on CF Cs 11 a nd 12 for us e ~- .'

4 
aerosol propellants, r e fr ige r a tion, fo a m-blowing, a nd sol ven t '.; . --~ 
The following is a p r opo r tio na l b r eakdo wn of us e s: 

CFC 11 



use 

Rigid Foam 
Aero s ol 
Flexible Slabst ock 

_ . ./ Flexible Molded 

p ~~!ii~:;::;· 

Use 

Aerosol 
Mobile Air Conditioning 
Rigid Foam 
Refrigerators 
Chillers 
Miscellaneous 
Unallocated 

World 

39% 
31% 
15% 
4% 

CFC 

World 

32% 
20% 
12% 
6% 
1% 
7% 
22% 

While use of CFC 113 has not been 
CFCs , 113 is increasingly used 
elec tronic equipment . 

United States 

12 

51 % 
5% 
15% 
5% 
6% 
18 % 

United States 

4% 
37% 
11% 
6% 
1% 
10% 
31% 

as great as use 
in solvents 

of the ot he r 
for cleaning 

CFC emissions occur in production of the chemicals, in use of t rH: 
chemicals (operating losses and leakage) and in destruction of 
products containing CFCs (e . g . foam crushing). Once emitted in t o 
the atmosphere, CFCs have unusually long atmospheric lifetimes ot 
75 to 100 years. Their chemical stability and unusu a i 
persistence enables them to reach the stratosphere where t he y 
react with ultra v iolet radiation to release ozone-depleti ny 
chlorine. 

Halons 1211 and 1301 are used in fire extinguishers. Curr en : 
pr oduction of these chemicals is relatively low. However, h a l on ~ 
contain br omine which has much gr ea ter ozone depleting potenti u : 
than the chlorine in CFCs. 

Scientists are not sure of the caus e of the Antarctic ozone hol ~ . 
Po tential causes include man-made ozone depleting chemic a ls, t r;, 

solar cyc le, and clima te change . 

Depletion Pr o jecti o ns 

Various scientific models have predicted the futur e oz o:. 
depletion expected to r e sult from va rying r a tes of CFC grow t· . . 
Projections of futur e de pl e tion a re also dependent upon t :> 
relative gr o wth rates of the other ozone depleting and oz o ", 
enhancing c hemi c als . 



EPA has estimated global ozone depletion in 2075 for six 
alternative CFC global use scenarios (assuming constant rates for 
other ozone altering chemicals). For reference in assessing 
these EPA projections, it may be useful to note that studies of 
future CFC demand estimate the median annual growth rate for CFCs 
11 and 12 as 2.5 percent. The United Nations Environment Program 
suggested scenario testers use a range of 0% to 5% annual growth 
for CFCs 11 and 12 for the 1986-2100 period. 

CFC use 

Decrease 80% by 2010 

Constant (1985-2100) 

1.2% Increase 1985-2050 and 
no growth 2050-2100 

2.5% Increase 1985-2050 and 
no growth 2050-2100 

3.8% Increase 1985-2050 and 
no growth 2050-2100 

5% Increase 1985-2050 and 
no growth 2050-2100 

Projected Ozone 2075 

3% Increase 

.3% Increase 

4.5% Depletion 

25% Depletion 

>50% Depletion 

>50% Depletion 

Questions exist regarding the accuracy of the models. 
Gener ally, observa ti ona 1 data support model predictions of the 
atmospheric concentrations of chemicals. Yet there is a 20-50 
percent discrepancy between observed and predicted ozone in the 
upper stratosphere even though the accuracy of ozone predicting 
models is increasing with time. The models also failed to 
predict the 50 percent seasonal ozone depletion in Antarctic 
ozone that scientists confirmed in 1985. 

Effects of Depletion 

Depletion of the total amount of atmospheric ozone would incre ase 
the amount of harmful ultraviolet radiation reaching the earth. 
Although many uncertainties exist as to the precise impacts of 
the increase in ultraviolet radiation, scientific data and / or 
case studies indicate it would increase nonmelanoma skin tumors, 
increase cutaneous malignant melanoma, suppress the human immun e 
system, increase cataracts, reduce crop yield, harm aquatic life, 
accelerate the degradation of polymers, and contribute to globa l 
warming and the attendant sea le v el rise threatening coast al 
populations. 

Of all of the potential adverse effects of ozone depletion, th e 
best scientific data exists for the likely increases in skin 
cancer. Several studies suggest that the ultraviolet radiation 



naturally absorbed by ozone is the most important solar radiation 
component in the incidence of common skin cancer ( nonme lanoma 
tumors). The mortality rate from nonmelanoma skin cancer is two 
percent. Health projections indicate there will be 500,000 new 
cases of nonmelanoma skin cancer in 1987 with an expected 
morality of 10,000. Studies show that a one percent increase in 
the ultraviolet radiation absorbed by ozone results in a 1.8 -
2.5 percent increase in the incidence of nonmelanoma skin tumors. 
(A one percent depletion in ozone increases the weighted 
ultraviolet radiation by a bout two percent.) 

Although there is uncertainty about the relationship between 
solar radiation and the more serious form of skin cancer, 
cutaneous malignant melanoma, much evidence supports the 1 ink 
between solar radiation and this disease. Health projections 
indicate there will be 25,000 new cases of cutaneous malignant 
melanoma in 1987; the mortality rate from this disease is 30 
percent. 

Numerous variables a ffect the incidence of either form of skin 
cancer including duration of exposure, latitudinal location at 
time of exposure, time of day, time of year, behavior (clothes 
and sunscreens) and pigmentation of the skin. White people, 
whose skin contains less protective melanin, have higher 
incidence of skin c a ncer than people with more melanin. The 
higher incidence of skin cancer among white people than among 
non-white populations suggests the increase in skin cancer 
incidence from ozone depletion may not be as important globally 
as in the united States and western Europe. L,JJ 4 ,,. A-,...,,. d),,._,/1,.. ,.11,,r 

Unfortunately, very little scientific data exists to assess the 
likely adverse effects of ozone depletion with the greatest fl~~~ 
potential global impact -- suppression of the immune system and 
disruption of aquatic and terrestrial ecosystems. These data are 
not likely to be available for a long time at current research 
funding levels. Even if the necessary research were undertaken 
immediately, meaningful results would not be available for years. 
Case studies suggest the potential effects of immune syst e m 
suppression and ecosystem disruption would be disastrous a nd 
irreversible. In the studies conducted on plants and animals, 
ultraviolet radiation weakens the immunological system a nd 
reduces the ability to resist disease. Several studies also 
indicate that the immune response of humans is depressed b y 
ultraviolet radiation. There is, however, no evidence as to th e 
magnitude of the risk. Likewise, limited studies of the eff ec t 
of ultraviolet radiation on crops and aquatics generally s how 
adverse impacts, but a re not sufficient to quantify the over a ll 
risk. 

Status of Internation a l a nd Domestic Actions 



International The United States, through the State Department 
and EPA, has played a leading role in the negotiations toward a 
Protocol to the Vienna Convention on the Control of 
Chlorofluorocarbons. The State Department received authority to 
negotiate a protocol pursuant to inter-agency approva 1 of the 
November 28, 1986 Circular 175 requesting such authority. The 
Circular 175 authorized t h e delegation to negotiate a protocol 
providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone depleting substances; 

II. A long-term scheduled reduction of emissions of thes e 
chemicals down to the point of eliminating emissions from all 
but limited uses for which no substitutes are commerciall y 
available (such reduction could be as much as 95%), subject 
to II I; and 

III. Periodic re v iew of the protocol provisions based upon 
regular assessment of the science. The review could remo v e 
or add chemicals, or change the schedule or the emission 
reduction target. 

The next negotiation toward a protocol is scheduled for April 
27-30, 1987. As the Circular 175 authorized, the United States 
has pressed for a near-term freeze on emissions of CFCs a n d 
halons and for long-term em1ss1ons reductions of up to 95 
percent subject to periodic scientific assessment. A proposed 
reduction of 95 percent has not been well-received in t h e 
negotiations. Short of the 95 per c ent proposal, countries h a ve 
various preferences. A significant issue is how to deal wit h 
developing countries that have not reaped the economic benefits 
of CFC use and thus have not caused the ozone depletion problem, 
yet also threaten to contribute to depletion a s t hey 
industrialize and use CFCs for aerosols, regrigeration, sol vent s 
and foam-blowing. 

Domestic -- The United States has substanti a lly r e duced CFC us e 
in aerosols and is now considering further controls on ozo n e 
depleting chemicals. In 197 8 , the United St a t e s unilat e ral l y 
reduced CFC use as a n aersol propellant pursuant to a n EPA ban of 
CFC use in nonessenti a l aerosol spr a y c a ns. Prior to 1978, CF L 
use in aerosols was 56 percent of United States CFC use a nd 2 rJ 

percent of world use. Aerosols now r e present less than fi v ~ 
percent of United St a tes use of CFCs 11 and 12, yet remain t h ._. 
largest single us e o f CFCs outside of the United States ( 3 1 
percent) . 

As a result of a l a wsu i t by ~ n e n v iro nmental group a gainst EP A, 
the agency plans to i ssu e d notic e summar1z1ng its fi9din g s 
regarding an ozone pr o t e ction progr a m by May 1987. The noti c t· 
will either propose further regulation of ozone depleti ng 
chemicals or present t he basis for a proposed decision to take n o 



further action at this time. 

Proposals for domestic ozone protection programs are largely 
dependent upon the outcome of the international negotiations 
toward a protocol on the control of ozone depleting chemicals. 
EPA's public announcement of its intent to announce its ozone 
protection plan findings by May 1987 placed considerable emphasis 
on United States participation in the international discussions. 
Indeed, the legislative parties drafting ozone protection bills 
and the environmental parties threatening continued litigation 
have been attending the international negotiations toward a 
protocol and have been basing their domestic actions on the 
progress of international negotiations. In 1980, representatives 
of U.S. industry formed the Alliance for Responsible CFC Policy. 
The Alliance has emphasized that any control action must be 
global in scope to protect the ozone layer and to prevent 
disadvantaging U.S. industrial competitiveness. 

11 1 /A $ b N ?) 0 / 
Two important scientific studies should be completed" this 
calendar year. First, a team of scientists from NASA, ANOAA, 
industry and universities is evaluating the existing data on the 
amount of the decline in total atmospheric ozone concentrations 
over the past several years. The team is reanalyzing the dat.J 
with a view toward addressing the inconsistencies and the 
uncertainties. The team's findings will be ready in late 1987. 
Second, a team of scientists from government laboratories and 
universities is analyzing the results of the 1986 National Ozan~ 
Expedition in the Antarctic. This team is assessing the mos ~ 
recent measurements of the Antarctic ozone hole and is analyzinJ 
the potential causes. 

Additional scientific studies are continuing. For example, NASA, 
NOAA and the Chemical Manufacturers Association are sponsor1 n•, 
the 1987 Airborne Ozone-Ho.le Campaign to study Antarctic ozorh 
loss in July through September 1987. 

OPTIONS 

1. Continue Circul a r 175 Process 

The Administration could let the State D~partment a nd l ~~ 
continue to negotiate toward a protocol on ozone deplet1 :-: . 
chemicals pursuant to the Circular 175 process. Under th : . 
process, the delegation would coordinate the inter-agency rev 1._ .. 
of the U.S. negotiating positions as the internation.J . 
discussions progress. 

(Delineation of ele:nents of options and pro's and con's 
still to come.) 
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2. Advise the U.S. Delegation of Desired Po it iefn s /,# 
~~- - ~ , ,,, .. 

The Ag;i;~ arlon ~ a negotia\ ing po's'i f ion for th e 
delegation to take to the next round of talks. This position 
would be selected from among a range of negotiating options 
including: 

a. Freeze plus 95 % reduction in 10-14 years. 

b. Freeze plus 40-70 % reduction in 6-10 years. 

c. Freeze plus 20-40 % reduction in 6-10 years. 

d. Freeze only 

Within each alternati v e negotiating position, sub-options exis t 
for the chemicals to be covered by the agreement, for t he 
processes to be covered by the agreement {producti on , 
consumption, adjusted production), and for the countries to b e 
covered by the agreement (i.e. equity issues for developi ng 
countries, trade issues with non-parties). 

Each potential negotiating position would be subject to futur e 
scientific assessment. 

3. Impose Domestic Controls Unil a terally 

EPA could impose controls on 
while the del e gation continues 
discussions. 

U.S. ozone depleting chemic al s 
to p a rticipate in internat i on ai 

4. Await Scientific Results for Intern a tional or Domestic Ac ti or~ 

The Administration could delay international ag r e ement o t 

domestic action until there is more scientific cert a int y a b o u :. 
the likely levels of ozone depletion a nd the c a us e s o f deplet io n . 
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administr ation 
Washington. D.C. 20230 

OFFICE OF THE ADMINISTRATOR 

APR t 5 931 

MEMORANDUM TO: Vicki Masterman 

FROM: J.R. Spradley, Jr. 
Special Advisor to the 

Under Secretary for Oceans 
and Atmosphere, NOAA 

SUBJECT: Draft Ozone Paper 

Attached are technical comments provided by the NOAA Office 
of Oceanic and Atmospheric Research on the draft paper you 
provided on April 7, 1987. 

Attachment 
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Draft Ozone Paper 

ISSUE 

What ahould the Administration's position be regarding the April 
united Nation• negotiations toward an international protocol for 
control of oz~ne depleting chemicals? 

::::::

00

::ternat!o~o~(~nd dom••1i~ern ex!ata over ozone 
depletion caused b emissions f chlorofluorocarbons (CFCs) 
reacting in the upp r atmosphere 1atratosphere). Ozone ia an 
essential buffer of ultraviolet light; signifi"c:ant depletion~ 
could cause skin cancer, suppress the human immune system, retard 
crop production and damage aquatic and terrestrial ecosystems. • 

~\o~ 
Al thougn"i'fratospher ic ozone concentrations have decreased over _ M\ 
the past seven years, it is unclear whether any significant~ 
chan e in natural evels has occurred. The only area wheret 
sc1ent1sts have observed s 1gn1 1ca epletion i's Antarctica. J ~ 
There, ozone depletion of approximately 50 percent has been found}-® 
every spring since 1985. scientists are not sure of the cause of 

. the Antarctic depletion. Potential causes in lude chemical 
missions, the solar c cle and climate chan e Global dep 

is expec e ur a sent go a re uc 10n e1forts. 

Scientiata are unabl.e to ·predict when depletion will occur o~ 
what level• • of chemical . emiaaiona will trigger significant C, 
depletion. Yet the sudden unexplained appearance of the 
Antarctic ozone hole suggests large global change• could oceu 
before scientists observe them. Further complicating the problem 
is the fact that substantial CFC emissions will continue for 
year• after a decision to curb emissions. This is because the 
industrial tranai tion to CFC substitutes and emissions controls 
will take time, and products containing CFCs (e.g. refrigerators 
and air conditioners) may continue to emit the ozone depleting 
gases for years during use. There is also a question as to how 
soon ozone would recover after significant depletion; CFCs have 
an atmospheric lifetime of 75 to 100 years. 

I 

The Vienna Convention for the Protection of the Ozone Layer, 
ratified by the Senate in .July 1986, establishe.d an international 
framework for scientific cooperation and initiated negotiations 
toward a protocol for controls on ozone depleting chemicals. Th~ 
United States has had a leading role in the negotiations toward~ 
control protocol. The next negotiating session is scheduled for 
April 27-30, 1987. The last negotiating session is tentatively 
scheduled for July 1987, with the ·diplomatic signing ceremony 
tentatively acheduled for September in Canada. 
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There ia domeatic •• well as international movement toward 
control• on ozone depleting chemicals. Several Senatore have 
propoaed a complete phase-out of ozone depleting agents. And in 
response to a judicial consent decree, EPA must either propose 
controls or preaent the basis for taking no action by May 1987. 

Induetry recognizes the need for some form of control on ozone 
depleting agents. The industrial Alliance for Responsible CFC 
Policy favors reducing the growth of CFC production rather than 
reducing emissions and strongly disfavors unilateral domestic 
controls thai would disadvantage U.S. competitiveness. 

DISCUSSION 

Causes~ Depletion . I 

Emissions of man-made chemicals are changing the chemical 
composition of the atmosphere. In particular, atmospheric 
concentrations of chemicals known to deplete ozone are 
increasing. These chemicals are: chlorofluorocarbons (CFCs) 11, 
12, and 113; halons 1211 and 1301; methyl chloroform; and 
carbon tetrachloride. Global atmospheric concentrations of CFCs 
11 and 12 have been growing in recent years at a rate of five 
percent per year. Concentrations of CFC 113 have been increasing~ __A\ 
at a rate of 10 perce~t~ye~ Concentrations of halon 1211--0 

• have been increasingr'by 23 percent , a year. No trend estimates 
have been published '---tor ha left 13'"01. Concentrations of methyl 
chloroform have been increasing by 7 percent a year, and of 
carbon tetrachloride by l percent a year. • 

Meaeurementa also show atmospheric increases in ozone enhancing 
agents. These chemicals are carbon dioixide and methane. 
Concentration ■ of nitrogen oxides are also increasing; these 
chemicals deplete ozone in the upper atmosphere (stratosphere) 
and enhance ozone in the lower atmosphere ( troposphere) . Even 
though emission• of ozone enhancing agents offset total 
atmospheric depletion, the offset is not sufficient to prevent t'lentual 
ozone depletion at cur rent emission rates. Moreover, the ozon-., 
enhancing chemicals increase ozone concentrations in the lower 
atmosphere while depletion occurs in the upper atmospher~, 
altering the vertical distribution of ozone. Ozone in the low~t 
atmoaphere can be dclngecous as it is a toxic gas and it 

contributes to global warming. 

At current use volumes, CFCs 11 and 12 have the most ozon~ 
depleting potential, followed by CFC 113. Industrialize~ 
countries have relied heavily on CFCs ll and 12 for use 1 n 
aerosol propellants, r~frigerat10n, foam-blowing, and solvents. 
The following is a proportional breakdown of uses: 

CFC 11 --
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Cf'C \\ 

fJa• -
Rigid Foam 
Aerosol 
Flexible Slabstock 
Flexible Molded 
Chillers 
unallocated 

ill 
Aerosol 
Mobile Air Conditioning 
Rigid Foam 
Refrigerators 
Chillers 
Miscellaneous 
Unallocated 

World 

39\ 
31\ 
15\ 
4\ 
3\ a, 

CFC 12 

World 

321 
20\ 
12\ · I 
6\ , 
l\ 
7\ 
22\ 

United Stat•• 

511 
51 
15\ 
s, 
6\ 
18\ 

United States 

41 
37\ 
ll\ 
6'1 
·l\ 
10\ 
31\ 

While use of CFC 113 has not been as great as use of the other 
CFCs, 113 is increasingly used in solvents for cleaning 
electronic equipment. 

CFC emissions occur in production of the chemicals, in use of tn~ 
chemicals (operating losses and leakage) and in destruction ot 
products containing CFCa (e.g. foam crushing). Once emitted int~ 
the -atmosphere, CFCs have unusually long atmospheric lifetimes ot 
75 to 100 years. Their chemical stability and unu•udi 
persistence ena~les them to reach the stratosphere where th~, 
react with ultraviolet radiation to release ozone-deplet1n~ 
chlorine. 

Halons 1211 and 1301 are used in fire extinguishers. Curre,~· 
production of these chemicals is relatively low. However, halon, 
contain bromine which has much greater ozone depleting potentiJ. 
than the chlorine in CFCs. 

Scientists are not sure of the cause of the Antarctic ozone hol •.J®g 
Potential causes include man-made ozone depleting chemicals, t:)• 
solar cycle, and climate change. 

Depletion Projections 

Various scientific models have predicted the future ozo:, 
depletion expected to r~sult from v3rying rates of CFC growt i .. 
Projections of future d4!pletion c1re also dependent upon t:.• 
relative growth rates of the other ozone depleting and ozon• 
enhancing chemicals. 
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EPA has estimated global ozone depletion in 2075 for six 
alternative CFC global use scenarios (assuming conatant rate ■ for 
other ozone altering chemicals). For reference in assessing 
these EPA projections, it may be useful to note that studies of 
future CFC demand estimate the median annual growth rate for CFCs 
11 and 12 as 2.5 percent. The United Nations Environment Program 
suggested scenario testers use a range of 0\ to SI annual growth 
for CFCs 11 and 12 for the 1986-2100 period. 

CFC£!.! 

Decrease 80\ by 2010 

constant (1985-2100) 

1.2, Increase 1985-2050 
no growth 2050-2100 

2.51 Increase 1985-2050 
no growth 2050-2100 

3.8% Increase 1985-2050 
no growth 2050-2100 

and 

and 

and 

51 Increase 1985-2050 and 
no growth 2050-2100 

Projected Ozone 2075 

3\ Increase 

.3\ Increase 

, • 
1 4. SI Depletion. 

251 Depletion 

>SO\ Depletion 

>SO\ Depletion 

· ouestions exist regarding the accuracy of the models. 
Generally, observational data support model predictions of the 
atmoapher ic concentrations of chemicals. Yet there is a 20-SO 
·percent discrepancy between observed and .predicted ozone in th..­
upper stratoaphere even though the accuracy of ozone predicting 
model• ia increasing· with time. The models also failed to 
predict the 50 percent seasonal ozone depletion in Antarctic 
ozone that scientists confirmed in 1985. 

Effects of Depletion 

Depletion of the total amount of atmospheric ozone would incr~Ja • 
the amount of harmful ultraviolet radiation reaching the eartn. 
Although many uncertainties exist as to the precise impacts .. : 
the increaae in ultraviolet radiation, scientific data and, .. : 
caae studies indicate it would increase nonmelanoma akin tumors, 
increase cutaneous malignant melanoma, suppress the human immu~ ­
syat~m, increase cataracts, reduce crop yield, harm aquatic 111~. 
accelerate the degradation of polymers, and contribute to glob .a. 
warming and the attendant sea level rise threatening coast J 

populations. 

Of all of the potential adverse effects of ozone depletion, t: .• 
best acientific data exists for the likely increases in ak; 
cancer. Several studies suggest that the ultraviolet radiat1~ . 
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naturally abaorbed by ozone i• the moat important aolar radiation 
component in the incidence of common ■kin cancer (nonmelanoma 
tumors). The mortality rate from nonmelanoma akin cancer i• two 
percent. Health projections indicate there will be 500,000 new 
cases of nonmelanoma akin cancer in 1987 with an expected 
morality of 10,000. Studies show that a one percent increase in 
the ultraviolet radiation absorbed by ozone result• in a l.8 -
2.5 percent increase in the incidence of nonmelanoma akin tumors. 
(A one percent depletion in ozone increases the weighted 
ultraviolet radiation by about two percent.) 

Although there is uncertainty about the relationship between 
solar radiation and the more serious form of skin cancer, 
cutaneous malignant melanoma, much evidence supports the link 
between solar radiation and this disease. Health projections 
indicate there will be 25,000 new cases of cutaneous malignant 
melanoma in 1987; t·he mortality- -rate from this disease is 30 
percent. , 

Numerous variables affect the incidence of either form of skin 
cancer including duration of exposure, latitudinal location at 
t irne of exposure, time of day, t irne of year, behavior ( clothes 
and sunscreens) and pigmentation of the skin. White people, 
whose skin contains less protective melanin, have higher 
incidence of skin cancer than people with more ~elanin. The 
higher incidence of skin cancer among white people than among 
non-white populations suggests the increase in akin cancer 
incidence from ozone depletion may not be as important globally 
as in the united States and western Europe. 

Unfortunately, very little scientific data exists to assess the 
likely adverse effects of ozone depletion with the greatest 
potential global impact -- suppression of th• immune system and 
disruption of aquatic and terrestrial ecosystems. These data are 
not likely to be available for a long time at current research 
funding levels. Even if the necessary research were undertaken 
immediately, meaningful reaul ts woul_d , not be available for years. 
Case studies suggest the potential effects of immune system 
suppression and ecosystem disruption would be disastrous and 
irreversible. In the studies conducted on plants and animals, 
ultraviolet radiation weakens the immunological system and 
reduces the ability to resist disease. Several studies also 
indicate that the immune response of humans is depressed by 
ultraviolet radiation. There is, however, no evidence as to the 
magnitude of the risk. Likewise-, 1 imi ted studies of the effect 
of ultraviolet radiation on crops and aquatics generally show 
adverse impacts, but are not sufficient to quantify the overal, 
risk. 

Status of International and Domestic Actions 
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International -- The United States, through the State -Department 
and EPA, ha ■ played a leading role in the negotiation■ toward a 
Protocol to the Vienna Convention on the Control of 
Chlorofluorocarbons. The State Department received authority to 
negotiate a protocol pursuant to inter-agency approval of the 
November 28, 1986 Circular 175 requesting such authority. The 
Circular 175 authorized the delegation to negotiate a protocol 
providing for: 

I. A near-term freeze on the combined emissions of the most 
ozone depleting substances; 

II. A long-term scheduled reduction of emissions of these 
chemicals down to the point of eliminating emisaion1 from all 
but 1 imi ted uses for which no aubsti tutes are commercially 
available (such reduction could be as much as 951), subject 
to III; and · 1 

I I I. Periodic review of the protocol provisions based upon 
regular assessment of the science. The review could remove 
or add chemicals, or change the schedule or the emission 
reduction target. 

The next negotiation toward a protocol is scheduled for .April 
27-30, 1987. As the Circular 175 authorized, the ·:United States 
has pressed for a near-term freeze on emissions of CFCs and 
halons and for long-term emissions reductions of op to 95 
percent subject to periodic scientific assessment. A proposed 
reduction of 95 percent has not been well-received in the. 
negotiations. Short of the 95 percent proposal, countries have 
various preferences. A significant issue is how to deal. with 
developing countries that have not . reaped the economic . benefits • 
of CFC use and thus have not caused the ozone depletion problem, 
yet also • threaten to contribute to depletion as they 
industrialize and use CFCs for aerosols, regrigeration, solvents 
and f cam-blowing. , i • ~ 

Domestic -- The United States has substantially reduced CFC us~ 
in aerosols and is now considering further controls on ozone 
depleting chemicals. In 1978, the United States unilaterally 
reduced CFC use as an aersol propellant pursuant to an EPA ban of 
CFC use in nonessential aerosol spray cans. Prior to 1978, CFC 
use in aerosols was 56 percent of United States CFC use and 25 
percent of world use. Aerosols· now represent less than fiv~ 
percent of United States use of CFCs 11 and 12, yet remain th~ 
largest single use of CFCs outside of the United States (31 
percent). 

As a result of a lawsuit by an environmental group against EPA, 
the agency plans to issue a notice summarizing it• findings 
regarding an ozone protection program by May 1987. The notic~ 
will either propose further regulation of ozone depleting 
chemical• or present the basis for a proposed decision to take no 
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further action at thia time. 

Proposal• for domestic ozone protection programs are largely 
dependent upon the outcome of the international negotiations 
toward a protocol on the control of ozone depleting chemicals. 
EPA' a public announcement of its intent to announce its ozone 
protection plan findings by May 1987 placed considerable emphasis 
on United States participation in the international discussions. 
Indeed, the legialative parties drafting ozone protection bills 
and the environmental parties threatening continued litigation 
have been attending the international negotiations toward a 
protocol and have been basing their domestic actions on the 
progress of international negotiations. In 1980, representatives 
of U.S. industry formed the Alliance for Responsible CFC Policy. 
The Alliance ha ■ emphasized that any control action must be 
global in scope to protect the ozone layer and to prevent 
diaadvantaging U.S. industrial competitiveness. 

, 

Two important scientific studies should be · completed this 
calendar year. First, a team of scientists from NASA, NOAA, 
industry and universities is evaluating the existing data on the 
amount of the decline in total atmospheric ozone concentrations 
over the past several years. The team is reanalyzing the data 
with a view toward addressing the inconsistenci~s and the 
uncertainties. The team's findings will be ready in late 1987. 
Second, a team of scientists from government laboratories and 
universities is analyzing the results of the 1986 National Ozone 
Expedition in the Antarctic. This team is assessing· the most 
·recent measurements of the Antarctic ozone hole and is analyzing 
the potential causes. 

Additional acienti:fic stud_ies are ·continuing. For example, NASA, 
NOAA and the Chemical Manufactur_era Association are · sponsoring 
the 1987 Airborne Ozone-Hole Campaign to study Antarctic ozont: 
loss in July through September 1987. 

---4----© 

OPTIONS 

l. Continue Circular 175 Process 

The Adminiatration could let the State Department and EPA 
continue to negotiate toward a ' protocol on ozone depletin-1 
chemicals pursuant_ to the Circular 175 process. Under th1~ 
process, the delegation would coordinate the inter-agency revi~~ 
of the U.S. negotl.!ting positions as the internationoJ~ 
discussions progress. 

(Delineation of 1.!l~:ncnts of options and pro's and con'& 1.; 
&till to come.) 
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2. Advi ■e the U.S. Delegation~ Desired Poaition• 

The Admini ■ tration could select a negotiating position for the 
delegation to take to the next round of talk ■• This po1ition 
would be 1elected from among a range of negotiating options 
including: 

a. Freeze plus 95\ reduction in 10-14 years. 

b. Freeze plus 40-70\ reduction in 6-10 years. 

c. Freeze plus 20-401 reduction in 6-10 years. 

d. Freeze only 

Within each alternative negotiating position, sub-options exist 
for the chemicals to be covered· by the agreement, fot- tht! 
processes to be covered by the agreement, (production, 
consumption, adjusted production), and for the countries to b-= 
covered by the agreement (i.e. equity issues for developing 
countries, trade issues with non-parties). 

, Each otential ne otiatin 
sc1ent1 1c assessment. 

osition would be sub ·ect to futur~ 
_ .. :.-·~· -;.~ .. 

. /{f_ 
·- .::'f~i. 

3. Impose Domestic Controls Unilaterally -~~•~,{ ; 
i·· . . .-\IJ.k~~ 

EPA could impose· controls on U.S. ozone depl~t1ng .. chemicals .\~~~ 
while the delega~on continues · to ·participate in internat.ron;r; ._. ·~- :· ~~ 
discussions. ·,~' • '-\.: 

· -

. . . 
· 4. Await Scientific.'Results ~or International or oo~e•~ic Actfc~ 

· ·~ 
The Administration could delay international agreement • • ., : .. 
domestic action until there is more . scientific certainty abo"'· 
the likely levels of ozone depletion and the causes of depletio~. 

. ... ~: ·-~ ·· ,.:. 
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Statement of 
Richard Elliot Benedick, 

Deputy Assistant Secretary of State 
for 

Health, Environment and Natural Resources 
to the 

Subcommittee on Natural Resources, 
Agriculture Research, and Environment 

Committee on Science and Technology 
U.S. House of Representatives 

March 12, 1987 

The United States, along with other nations of the world, 
4§ engag"eg) in a historic effort to undertake cooperative 
measures to prevent potentially serious adverse effects from 
depletion of stratospheric ozone. The Vienna Convention for 
the Protection of the ozone Layer, adopted in March 1985 under 
the auspices of the United Nations Environment ro ram (UNEP 
and ratified by the United States in August 1986, was an 
important first step. But additional concrete measures are 
necessary. We are now engaged in negotiations under UNEP J 

\ auspices on a protocol to the Convention which would provide L for controls on ozone-depleting chemicals. 

EPA is the agency with responsibility under the Clean Air 
Act ford mestic regulation of ozone-depletin substances. The 
Department- o a e 1s working close y with EPA and ot er 
federal agencies to keep our domestic and international efforts 
congruent. We have consulted closely with representatives of 
U.S. industry and environmental groups as the domestic and 
interna t ional processes develop. 

Laying the Foundation of Common Understanding of t he Issue 

Between the adoption of the Convention in Vienna in March 
1985 and the resumption of negotiations on control measures in 
December 1986, the international community partic i pated in a 
unique cooperative effort to improve common understanding of 
the nature and impacts of ozone depletion. The Un i ted States 
Government played a leading role in that process. 

A two-part UNEP workshop, in Rome in May 1986 and in 
Leesburg, Virginia in September 1986, focused on key 
economic issues related to the control of ozone­
depleting chemicals. 

In June 1986, the U.S. co-sponsored with UNEP an 
international conference with over 300 participants on 
the effects of both ozone depletion and climate change. 
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The Coordinating Committee on the ozone Layer (CCOL), 
a UNEP body comprising scientists from many interested 
nations, assessed current knowledge of the atmospheric 
science and•effects of ozone depletion, and presented 
their findings to UNEP for consideration in the 
development of measures to protect the ozone layer. 
Scientists and policymakers from EPA and NASA played 
a leading role. 

150 scientists, coordinated by Dr. Robert Watson of 
NASA, prepared a landmark publication on the state of 
knowledge about atmospheric ozone, under the auspices 
of NASA, the World Meteorological Organization (WMO), 
UNEP, the European Communities, NOAA, FAA and the 
German Federal Ministry for Research and Technology. 

At the same time, U.S. government representatives were 
working bilaterally with various governments to improve 
understanding of th€ nature of the problem and the options for 
reducing risks. 

EPA, NASA and NOAA worked with scientists in key 
nations to increase understanding of the risks if 
depletion should occur and to advance scientific 
assessment and monitoring capabilities. 

We -discussed the issue with policymakers in key 
countries. For example, I traveled, with a team fro 
EPA, to Brussels and Bonn last November for 
consultations in preparation for the December 
negotiations. 

As this extensive bilateral and multilateral effort moved 
forward, we saw that consensus was emerging, both in the United 
States and in the international community, in a number of 
important areas: 

The ozone layer is an exceedingly valuable resource 
for the present and future population of the world. 

The ozone layer is likely to be adversely affected by 
the long-lived chlorine molecules which stem from 
chlorofluorocarbons. 
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If ozone depletion occurs, the increase in harmful 
ultra-violet radiation reaching the earth could pose 
significant, even if currently difficult to quantify, 
risks. 

While many scientific questions remain to be answereD , S 
the risks are suff i ciently serious to warrant control 
actions. 

The very nature of the ozone layer requires global 
cooperation if protective measures are to be effective. 

The U.S. Position 

The United States Government believes that the potential 
r i sks t o the st r atospher i c ozone layer require early and 
concer t ed action by t he international community. we seek 
agre e men t on t h e fol low ing: 

0 

0 

A near -t er m fre e z e at current emission levels of CFC 
11, 12, 113, and 11 4, and Halons 121 1 and 1301 : 

A lo n er-term schedul ed reduction o f n 

o Pe ri od i c r eassess ment based on a regular r e view of th e 
science and of econ omic and techn ica l cons i derat i ons. 

No spec ific time fram e s and no spec if ic percentage 
redu c tions have been determi ned for t he sc hedul ed r ed uc ti ons as 
of the pr ese nt time: studie s of e nv ironme n ta l a nd eco nomi c 
implicati o ns o f various opti ons are unde r wa y, howe ve r, t o 
provide th e ba sis for a U.S. pos i tion on th e s e el e me nts of a 
protocol . 

We be li e v e a protocol sh ould: 

provi de as muc h cer ta i nty as poss ibl e for industri a l 
plann ing in order t o minimize t he co s ts of adJustme nt: 

provide adeq uate t ime for shifting awa y fr o m 
ozone-depl et ing c hem1ca~s to avoid socia l a nd eco nomi : 
di sr u?ti o n, whil e a t the same t ime giv e a s tr ong 
i ncentive for t he rapid development an d e m? lo yme n t o f 
safer s ubst it~ tes and recycl in g tec hn iques : 
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address all the principal man-made sources of 
long-lived atmospheric chlorine and bromine: 

allow flexibility for national implementation by 
allowing trade-offs among controlled chemicals based 
on their relative ozone-depleting effects: 

take into full consideration scientific uncertainties 
and promote future improvements in understanding by 
instituting a requirement for periodic reassessment of 
the goal and timing of limits: 

create incentives to participate in the protocol by 
regulating relevant trade between parties and 
non-parties. 

Geneva, December 1986 and Vienna, February 1987 

We have come a long way since March 1985 in Vienna, when 
many nations questioned the need for control measures. In the 
first round of resumed negotiations last December, 

[

representatives from all regions agreed that new measures must / 
be taken in the near term to control emissions of ozone- ) 
depleting chemicals. However, the discussions were general, 
and substantial differences over the scope, stringency and 
time-phasing of control measures remained. 

Among other participants at Geneva in December, Canada and 
the Nordic countries advocated strong, early action. The 
European Communities (EC}, Japan and the USSR acknowledged the 
need for controls, but did not yet support the long-term 
measures, broad coverage, and trade provisions we believe are 
necessary to make the protocol effective. 

Between the December and February rounds, we consulted 
actively with a number of nations, through discussions with 
environmental, foreign ministry, and trade officials in 
Washington and abroad, through our Embassies, official visits, 
and seientific exchanges. For example, a team from NASA, NOAA 
and EPA traveled to Moscow. We met in Washington with Canadian 
representatives. I traveled to Europe again. Deputy U.S. 
Trade Representative Smith _and Assistant Secretaries of State 
McMinn and Negroponte raised the issue with senior officials in 
Tokyo. Through the USIA "Worldnet" interactive satellite 
hookup, Dr. Robert Watson of NASA and I discussed the issue 
with experts, policymakers and journalists in ten European 
capitals. 
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The February round of negotiations in Vienna brought 
widening agreement on many aspects of a protocol, including a 
near-term freeze and longer-term reductions. Other elements of 
progress in Vienna include: 

(1) formulation of a useful "Chairman's text" for the 
critical control Article II: 

(2) movement toward agreement on ranking substances 
according to their ozone-depleting potential: 

(3) good progress on restrictions on trade with non-parties; 

(4) an "enhanced" commitment to international cooperation 
on (i) research, {ii) systematic observation, and (iii) 
international scientific assessments; 

(5) clear evidence of movement, although not yet unanimous, 
within the EC; 

(6) setting of a date for the Diplomatic Conference 
(September 14-18 in Montreal). 

Trade Measures 

, ~ seek a protocol which would protect the stratosphere but 
av~iving unfair advantage to industries of countries which 
do not participate in t he protocol . In Vienna, the sub-group 
on trade accepted with only minor changes U.S.-proposed language 
whic h would, inter al1a, ban bulk imports from non-parties of 
controlled chemical~nd ban or restrict imports from 
non-parties of products containing these chem icals. Progress 
on this issue was particularly welcome, since in December many 
key participants 1n the negotiations were resistant to 
discussion of trade measures, largely because they had not yet 
seriously addressed the issue. Now there is recognition t hat 
trade measures such as the U.S. proposed are necessary in order 
to (a) protect industries in countries party to the protocol 
from being put at a competitive disad vantage vis-a-vis 
industri es of non-parties : (bl create an incentive for broad 
participa~ion; and {c) discourage the movement of production 
facilities to non-parties. 
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Looking Ahead 

• All the movement is in the right direction. But the 
hardest negotiations are still to come. For example, the 
participants must still negotiate the specific stringency and 
timing of controls, determine precisely which substances are to 
be restricted, and specify treatment of developing countries, 
non-parties and late-signers. 

The next round of negotiations is scheduled for April 27-30 
in Vienna, with an informal meeting in Oslo April 8-9 to 
consider the chairman's text. The United States will continue 
to pursue the objectives I have outlined. We will continue to 
consult actively with other nations and with interested sectors 
in the United States. 

This is a difficult and complex negotiating process. We 
have made substantial progress, but we have a long way to go to 
reach an effective agreement with broad participation. 
Meanwhile, we must be sure that our actions domestically 
support and do not undercut that international process, since 
this is clearly a matter which the U.S. cannot resolve alone. 
We have entered a new era of truly global environmental J 'iovh~· 
management, in which we are all made more conscious of the 
unity and vulnerability of our planet. 

3 / 11/87 
#3199T 
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SCIENCE TALKING POINTS 

OZONE MEASUREMENTS 

• Ana lyses of more than 25 years of data from a 
g loba l l y di s t r ibuted network of monitoring sta t i ons 
s how tha t there has been no pers i stent change in 
the t ota l amoun t of ozone. 

• Ana lyses of data from the ozone monitoring network 
show that a trend exceeding 1% per decade would be 
detected and provide a measure of early warning. 
However, false warnings could also result if ozone 
declines naturally. 

• There are concerns about the validity of the 
reports of a declining trend in ozone observed by a 
satellite-borne instrument. Analyses presented i~ 
a recently published, peer-reviewed scientific 
paper show that ozone values measured by the 
satellite instrument are declining compared to 
those measured by a ground-based network of 
instruments. Thus, a large part of the ozone 
decreases observed by the satellite instrument 
could be due to instrument degradation. 

• A team of government, academic and industry 
scientists are reevaluating all ozone measurements 
that are now available. Their conclusions should 
be reported late this year. 

• The cause or causes of the temporary ozone 
decreases over Antarctica during successive 
Octobers is not yet known. Several possible 
hypotheses to explain the phenomenon have been 
identified - only some of these involve CFCs. 
Science campaigns to test the hypotheses are being 
co-sponsored by government and industry 
organizations. It is possible that the most likely 
cause or causes can be identified by early 1988. 

OZONE & GREENHOUSE MODELLING 

• Computer model simulations of the potential effects 
of man's activities indicate that there is no 
imminent hazard to ozone if CFC emissions do not 
increase significantly. 
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• 

• 

• 

currently, CFCs contribute 15 to 20% to the total 
calculated greenhouse warming. Future relative 
contributions will depend on future emissions of 
the greenhouse gases. If CFC emissions do not grow 
significantly, their relative contribution will 
probably remain below about 20% 

If CFC emissions grow significantly, current 
scientific information indicates that there could 
be appreciable ozone depletion and CFCs could 
become major contributors to greenhouse warming by 
the middle of the next century. 

Discrepancies between model simulation results and 
atmospheric observations limits the confidence 
scientists place in quantitative model predictions. 

SCIENCE STRATEGIES 

jms/clb 
jms.ltr 

• 

• 

• 

A strategy of limiting the growth rate of global 
emissions of CFCs coupled with periodic review of 
these limits in view of better scien • • 
information can equate protection for the 
environment. 

A science meeting held in 1986 established the 
feasibility of a ''Network for the Detection of 
Stratospheric Change." By monitoring key 
stratospheric constituents, this network could 
improve the current early warning capability. 

If CFC reductions were ever required because of 
future measured ozone depletion, computer model 
simulations indicate that ozone concentrations 
would begin to recover from any decreases within 
about 10 years after CFC reductions took place. 
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MAJOR ARGUMENTS FOR SUPPORTING INTERNATIONAL 
ozm1 E PROTECTION EFFORTS 

The Vienna Convention for Protection of the Ozone 
Layer was a positive step toward needed international 
cooperation in the areas of research and information 
exchange on the ozone layer. 

and subsequent ratification byte n1 e 
and industry is now supporting the negotiation of an 
agreement establishing a reasonable global limit on 

. fu t ure growth of fnl J y-balogena t erl CFC produ c t ion 
capacity , based on reasonab l e scienti f ic assessment. -
Based on theory and reasonable assumptions about future 
emissions of suhstances that may ~odify the ozone layer, 
no significant modification of the ozone layer is 
expected during the next few decades. 

U.S. industry is supporting steps to reduce the emissions 
of CFCs through the development of conservation, 
recycling, and recapture programs. Because there is no 
i"tnminent danger to human health a'nd environment, there 
is ample time to reach consensus on an international 
agreement and time for the development of the voluntary 
programs by industry to alleviate environmental concerns 
for CFC emissions. 

Any action must be global in scope in order for it to 
be effective. Further unilateral domestic CFC regulation 
by the United States will provide little, if any, 
environmental benefit. 

Unilateral regulation by the U.S. may actually be 
counterproductive to efforts to reach an international 
agreement on CFCs. Other countries did not follow the 
United States' 197R ban on the use of CFCs as aerosol 
propellants and have already indicated that they will 
not be forced into an unreasonable regulatory agreement 
now. (Aerosol uses remain the single largest use of 
CFCs outside the U.S.) 

CFf~s contribute substantially to the health and safety 
of workers and consu~ers. If they are a prohlem, it is 
hecause they are emitted not because they Rre usPd. Any 
calls for CFC phaseouts, either in an international 
agreement or domestic legislative or regulatory 
initiatives, are not scientifically justifiable at this 
time. 
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TABLE 1 

Application 

Relngeration 

Arr Cond1homng 

Ozone protection efforts will require greater worldwide 
cooperation on scientific research and monitoring, 
including the establishment of a global early warning 
detection system. 

CFC (chlorofluorocarbons) are non-flammable, inert, 
chemicals of low toxicity. CFCs are used in air 
conditioning and refrigeration systems; to prepare 
flexible foams for furniture, bedding and other cushioning 
such as seats in automobiles; to prepare rigid foams 
for home and commercial insulation, and packaging; to 
degrease, clean and dry electrical and electronic 
components; to sterilize medical supplies and instruments; 
and to freeze foods. 

CFCs are utilized in numerous essential products. Over 
$500 million of CFCs are sold annually in the U.S., and 
more than 715,000 full-time jobs are related to CFC 
use. The annual value of goods and services which 
depend to a varying extent upon CFCs exceeds $28 billion. 

For most uses of CFCs, there are no commercially available 
acceptable alternatives. The few substitutes that 
exist for CFCs give poorer performance and have levels 
of toxicity, flammability, and/or corrosiveness which 
may present significant health risks to industry 
employees and consumers. 
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POUC! SIAm-t:NI 

01J.oroflu:,roc.arbons (CFCs) are widely used by i.ndusay and the geceral 
~lie acd ca,crihlc.e significantly to the quality of life in the United States 
acd arO\Di t:he t.om'ld because of their l.%lique and b~eficial canbirAtioc of 
fucctiooal properties and excellent safety cha.racteri.scics. The Alliance for 

[ 

R.espoc.sible CFC Policy was organized in 1980 eo en.sure that governnent policies 
regardir.g the funher regulation of CFC! are respor,..sible and that any such 
policies are based a, SOU1d scientific facts. !t: was a further objective of 
cha Alliance to encourage c..'"'.at: efforts be ~sued on an inten'IAticnal. basis co 
resolve t:he sci~cific l.%lc.en.a.:inties ~ui..ir.g co the ozaie depletia, cheory, 

[ 

the role of CFCs , mi the t".eed, if any, for global action co procect: the ozoce 
layer. Since 1980, significant scientific research has .been ca"lducted cocc.eming 
the ozone depletion theory, che greecllouse effect:, and che role of CFCs. 
Significant sciencific \.%lc.ertaincies remain, however, ar.d the research needs 
cave grcwa much more complex. Based on the theory, current sciectific ucderst:.a:cci:J 
a:cd reuaw)le assunptions about: ful:ure emissions of subst:.ances that may modify 
the ozoce layer, t".O sigr,.ificant ax:xiificati.on of che ozone layer Ls expect:ed 
during t:he ~ext: few decades , therefore, chere L9 :l0 imnir.mt: chreat cc humm 
health ar-.d the ~ror:menc frcm O.Irrent: CFC u:se or emiss ioa. Cc au.s bas:i..s, 
the Alliance believes t:.'"'.at the follCM.r_g position stacement provides an onrJ ine 
for responsible U.S. policy with regard to CFCs co:I??atible with OJXTent: scientifi1 

ucderst:aodir.g and ca".sistent with the original goals of the Alliance: 

* Reccgni%:ir.g the global ~t:'.Ire of the ozone deplet:ion theory, ~ill~ce 
• !Up?Ort.s incer."Atia,.al resolution of t:."le isSte. ~ditia,.al~er~ 
regulation of CFCs by t:."le United Staces •~uld ?rovide lictle, u: arrf, 
mvi~tal protection, inj".Jre tJ .S. L,dustry to the becefic of 
inter."Atiot'.al caupecition, and may 1.r.der.ni.~e ef:ora co obtain an ir.ter­
-r.atia'lal resolution. 

* Addi.cia-.al scientific research is essential. The Alliance suppcra the 
armspheric researc.-i recrmne,tiat:ions contair.ed in the January, 1986 
~World Meteorological Organizat:ion Science Assessnent. 

* Voluclary cai.servat:ial in CFC er.d uses shculd be ccntinued acd expanded 
~ eccr.anically and techr!ologic:ally practical. 

* R.egulad.on of specific uses of CFCs is ineffective and disc:rimir.atcry. 

* Responsible policy di~..at:es, given t:he scientific 1.%lCenaint:ies, d:W: 
the U.S. gov~t ~rk in cooperacial with the ,;,m-ld cc:mm,nicy ucder 
the auspices of t:.-ie United ~tions ~t ?rogra:m:ne eo ccc.sider 
est.abli.shi.~ ~ ·rea.sor".able iloba.l limit on the fur.Ire rate of growtn of 
fully halogE!t"IAted crc production c:gw:icy. 

* Develo~t of al:er.-.acive product:.s and processes should be ~aged 
cc urilize suitable alcer.-Atives co fully halogEN.ted crcs. 

* Research should be conti.~ and expaoded co develop S\lbst:it:utes for 
fully balogE!rl.ated CFCs. 



FC-11/12/113/114/115 VOLUME BY INDUSTRY 

1985 NOfUlNIDE (EX. U.S.): 1250 MM LBS 

AEROSOLS 
35S 

REFRIGERANTS 
201 

BLOWING 
AGENTS 

251 

ClEANIN6 AGENTS 
& OTHER -

201 

1976 HORLDNIOE (EX. U.S.): 1150 MM LBS 

REFRIGERANTS 
201 

AEROSOLS 
551 

BLOWING 
AGENTS 

201 



FC-11/12/113/114/115 VOLUME BY INDUSTRY 

1985 USA: 650 MM LBS 

REFRIGERANTS 
451 

BLOWING 
AGENTS 

301 

CLEANING AGENTS 
& OTHER 

201 

1976 USA: 750 MM LBS 

REFRIGERANTS 
201 

AEROSOLS 
551 

EAN .AGTS & 0 
10S 



. WORLDWIDE FC-11/12/113/114/115 VOLUME BY REGION 
(EXCL. USSR/PRC/E. EUR.) 

1985 NOFl.DWIDE 1900 tilt LBS 

U. S ./CANADA 
371 

E\JVM. E ./ AFR 
.. 31 

JAPAN/A.P. 
171 

1976 WORLDWIDE 1900 MM LBS 

EUR/M. E ./ AFR 
481 

U.S./CANADA 
401 

JAPAN/A.P. 
81 
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FC-11/12/113/114/115 VOLUME BY INDUSTRY 

(EXCL. USSR/PRC/E. EUR.) 
1985 NORI..DWIDE 1900 MM LBS 

REFRIGERANTS 
301 

BLONIN6 
A&ENTS 

251 

-------

AEROSOLS 
251 

CLEANING AGENTS 
&; OTHER 

201 

1976 NORLDNIDE 1900 MM LBS 

REFRIGERANTS 
201 

AEROSOLS 
551 

EAN.AGTS SOT 
101 




