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CHAPTER 1: INTRODUCTION AND SCIENCE SUMMARY 

For several decades scientists have sought to understand the complex interplay between the chemical, 
radiative, and dynamical processes that govern the structure of the Earth's atmosphere . During the last 
decade or so there has been panicular interest in studying the processes which control atmospheric ozone 
since it has been predicted that man-made pollutants might cause harmful effects to the environment by 
modifying the total column content and venical distribution of atmospheric ozone. Until recently most 
of the emphasis was directed towards understanding the stratosphere where greater than 90 % of the ozone 
resides. However, during the last few years there has been an increasing interest in studying those factors 
which control ozone in the troposphere. 

_.,, 
Changes in the total column content of atmospheric ozone would modify the amount of biologically 

harmful ultraviolet radiation penetrating to the Earth's surface with potential adverse effects on human 
health (skin cancer) and on the aquatic and terrestrial ecosytems. Changes in the venical distribution of 
atmospheric ozone, along with changes in the atmospheric concentrations of other infrared active gases, 
could contribute to a change in climate on a regional and global- scale by modifying the atmospheric 
temperature structure. 

The ozone issl:ie has evolved from one of the effect of individual pollutants to consideration of a multiplici­
ty of possible pollutants the effects of which must be considered together . The man-made and natural 
chemicals of interest include the nitrogen oxides (NOJ from subsonic and supersonic aircraft, nitrous 
oxide (N 2O) from agricultural and combustion practices, chlorofluorocarbons (CFC's) used as aerosol 
propellants , foam blowing agents, and refrigerants, brominated compounds used as fire retardants, car­
bon monoxi'de (CO) and carbon dioxide (CO 2) from combustion processes, and methane (CH,) from a 
variety of sources including natural and agricultural wetlands, tundra, biomass burning. and enteric fermen­
tation in ruminants . It is now clear that these same gases are also imponant in the climate issue. 

It should be noted that there are two distinct aspects of the issue that need to be considered, i.e. under­
standing those processes that control the atmospheric distribution of ozone today , and those processes that 
need to be understood in order to be able to predict the atmospheric distribution of ozone in the future . 
If changes are observed in the distribution of ozone we must be able to understand how periodic and episcxiic 
natural phenomena such as solar activity and volcanic eruptions cause ozone to vary in space and time 
in order to isolate the impact of the changing atmospheric concentrations of gases such as the CFCs, 
CO 2 , CH,, and N2O . 

Since the scientific community first attempted to understand the chemical, radiative, and dynamical 
processes wruch control the temporal and spatial distribution of atmospheric oz.one today, and to predict 
the distribution of ozone in the future, our recognition of the breadth of the issue has steadily increased . 
Originally the research emphasis was focused on understanding the physical and chemical processes oc­
curring within the stratosphere. Now, however, we recognize that in order to be able to predict the distri­
bution of ozone in the future we cannot be confined to simply understanding stratospheric chemistry, radiation. 
and dynamics but we also need to understand the processes controlling the chemical composition of the 
troposphere, the exchange mechanisms for energy , mass and chemical constituents across the tropopause , 
and the role of biospheric processes in controlling the emissions of gases into the atmosphere . This has 
made the ozone issue an example of how one problem requires us to bring knowledge from a variety of 
sources to bear on its solution and how understanding this problem contributes back to other fields such 
as the trace gas-climate problem and the global cycling of nitrogen and carbon. 
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Thus to really understand the processes which control atmospheric ozone and to predict perturbations 
we are drawn into a study of the complete Earth system. This requires us to study the Earth as a single 
coupled system which involves chemical, physical, and biological processes occurring in the atmosphere , 
on land, and in the oceans . This is exactly the same situation which exists if we want to understand and 
have some predictive capability for the climate system. This report mirrors these increasing perceptions 
of the coupled nature of the system and, while focusing on the stratosphere, gives more consideration 
to the other aspects of the issue than previous repons on the ozone issue. 

In particular the scientific community recognizes , and this report discusses, that : 

(a) Tiiere is strong coupling in the stratosphere between the chemistry, radiation , and dynamics . This 
is because atmospheric ozone is a strong absorber of solar radiation, thus strongly influencing 
the temperature structure and circulation of the stratosphere, which in turn controls the distribu­
tion of atmospheric ozone and the trace gases which control ozone. 

(b) Since 1930, when Chipman first proposed a simple photochemical scheme involving only odd 
oxygen species to explain the atmospheric concentration of ozone , our understanding of the 
photochemistry of the atmosphere has evolved significantly. Scientists have refined this simple 
scheme by invoking the importance of trace concentrations (ppbv) of HOx, NOx , ClO:x., and to 
a les·ser extent BrO:x. species in catalytically controlling atmospheric ozone. In addition, we also 
recognize that the atmospheric concentrations of a number of carbon compounds including CO , 
CO2, and CH, play a vital role in the photochemistry of ozone. In particular, we recognize that 

• there is str:ong coupling between the individual members of each chemical family , and that while 
each of these families individually is important in controlling odd oxygen, there is strong chemical 
coupling between the different chemical families, thereby modifying their individual roles in con­
trolling ozone. 

(c) At different times during the last decade or so scientists have suggested that the atmospheric con­
centrations of one or more of the source gases of the hydrogen, carbon, nitrogen , chlorine , or 
bromine chemical families may be changing due to human activities , and in each case have at­
tempted to predict the response of the ozone layer to such individual changes . We now have reliable 
experimental evidence that the atmospheric concentrations of several of the source gases, i.e. CH,, 
N 20 , and the chlorofluorocarbons. are all currently changing at a significant rate and that their 
impact on atmospheric ozone must be considered collectively and not in isolation . 

(d) We need to understand the role of the biosphere in regulating the emissions of gases such as CH,. 
CO 2, N20, and CH 3Cl to the atmosphere , and we need to know the most probable future industrial 
release rates of gases such as the CFC's , N20, CO, and CO2 which depend upon economic , soc ial . 
and political factors . 

(e) Because of the fact that neither the chemical composition nor the interplay between meteorolog:­
and chemistI')' can be duplicated exactly in the laboratory, heavy reliance must be placed on 
thetJretical models to describe the present and future behavior of the atmosphere. As a conse ­
quence it is necessary to define a careful strategy of investigation involving the proper balance 
between laboratory studies of fundamental processes, field measurements, and theoretical studies . 

2 
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(f) While one-dimensional photochemical models have been, and will continue to be, extensively used 
for assessment purposes we must place more emphasis in the future on the development of two­
dimensional and three-dimensional interactive photochemical models . Such multidimensional models 
allow us to explore the seasonal, latitudinal, and longitudinal behavior of ozone. ,Also, given that 
they more realistically represent the real world, they are more amenable to validation using field 
measurements of atmospheric composition. 

(g) The climate problem has broadened in scope from the CO2-climate problem to the trace gas-climate 
problem. Changes in the atmospheric concentrations of ozone as well as H20, CH,, N20, the 
CFC's , and other gases will all modify the thermal structure of the atmosph~re. 

(h) Wen~ to improve our understanding of tropospheric chemistry because of its vital role in con­
trolling the atmospheric lifetimes of many of the source gases such as CH, and CH 3Cl, which 
influence atmospheric ozone and the radiative balance of the atmosphere. We also recognize that 
changes in tropospheric ozone will influence the climate system and will affect our interpretation 
of trends in the total ozone column. 

(i) A vital component of any atmospheric research program is the acquisition of well calibrated long­
term (multiycar) measurements of atmospheric parameters in order to monitor the state of the 
atmospher~ and to differentiate between the different scales of temporal variability . 

(j) Global data sets obtained from satellites are essential to complement data obtained using ground , 
aircraft, balloon, and rocket based instrumentation. Such data sets are essential to more fully under­
stand the interplay on a global scale between chemical , radiative and dynamical process~s. and 
to validate aspects of the multidimensional models . In addition, such data are needed to check 
the geographical representativeness of local measurements of large scale phenomena . 

Unlike some other more localized environmental issues, e.g. acid deposition, ozone layer modifica­
tion is a global phenomenon which affects the well-being of every country in the world. Many nations 
around the world have actively demonstrated their commitment to understand the processes which control 
atmospheric ozone, and its susceptibility to change because of human activities, by funding research which_ 
should reduce the uncertainties that currently exist concerning the magnitude of predicted ozone modifica­
tion for different atmospheric concentrations of pollutants . In order to achieve this required greater level 
of understanding, national and international scientific agencies have implemented long range research pro­
grams aimed at developing an organized, reliable body of knowledge of upper atmospheric processes while 
providing , in the near term, assessments of potential effects of human activities on the atmosphere . 

Many governments around the world have recognized that the use of chlorofluorocarbons constitutes 
a potential threat to the stability of the ozone layer, and have taken a series of individual actions to regulate 
the use of these substances . However, there has been no coordinated international approach to safeguard 
the ozone layer . It was recognized by several nations that effective protection of the ozone layer requ ires 
a coordinated international approach to regulating substances that are thought to mcxiify atmospheric ozone . 
Consequently, the United Nations Environment Program (UNEP) Governing Council, at its ninth session 
in 1981, decided to initiate work aimed at the elaboration of a global framework convention for the protec­
tion of the ozone layer . It was decided to establish an Ad Hoc Working Group of Legal and Technical 
Experts nominated by interested governments and intergovernmental organizations. Representatives from 
about twenty different countries met in Stockholm, Sweden in January 1982 to initiate formal discussions 
on the desirability of a global framework ozone convention which would (a) hannonize regulatory control 
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actions on ozone modifying substances at the international level, (b) increase coordination of ozone related 
research, and (c) increase the exchange of information on all scientific, economic, technical, and legal 
issues relevant to the ozone issue. After a series of meetings of the Ad Hoc Working Group of Legal 
and Technical Experts, a Convention for the Protection of the Ozone Layer was adopted by twenty-one 
nations at a Diplomatic Conference held in Vienna, Austria, in March 1985. Since that time four more 
nations have signed the convention. At the thirteenth UNEP Governing Council meeting held in May, 
I 985, a schedule was adopted for the possible completion of a protocol to regulate chlorofluorocarbons. 
Since the convention specifically states that all measures taken under this convention should be based on 
relevant scientific and technical considerations, and that nations should collaborate on sciemific assessments , 
the need for a comprehensive evaluation by the international scientific community of all facets of the ozone 
issue is cley . 

Therefore, in order to provide governments around the world with the best scientific information cur­
rently available on whether human activities represent a substantial threat to the ozone layer, several scientific 
agencies agreed to co-spoi:15or a peer reviewed international assessment of our current state of knowledge. 
This assessment is much more ~9mprehensivc than any previous assessment. It discusses, among other 
topics, the physical, chemical, and radiative processes which control the spatial and temporal distribution 
of ozone in the troposphere and stratosphere; the magnitude of natural and industrial sources of substances 
capable of modifying atmospheric ozone; observations of the composition and structure of the stratosphere ; 
the predicted magnitude of ozone perturbations for a variety of emission scenarios involving a number 
of substances changing both individually and together; the predicted climate change for similar trace gas 
scenarios employed to predict ozone perturbations ; and the ozone and temperature data used to detect the 
presence or absenc·e of a long-term trend . Previous assessments have tended to be narrower both in scope 
and in tire degree o( international participation. 

There has been an increasing level of cooperation and coordination at the international level over the 
last decade for ozone assessment activities. This is demonstrated by the international participation in this 
report and the previous World Mete0rological Organization (WMO)/National Aeronautics and Space Admini­
stration (NASA)/National Oceanic and Atmospheric Administration (NOAA)/Federal Aviation Administra­
tion {FAA) report in I 982 . There have been at least three types of assessment report relating to the ozone 
issue produced over the last decade, i.e. 

(a) comprehensive national assessment reports such as the series produced biennially by the National 
Academy of Sciences in the USA , the latest of which is "Causes and Effects of Changes in 
Stratospheric Ozone: Update 1983 ," and those issued by the Department of the Environment, 
United Kingdom, the latest of which is "Chlorofluorocarbons and Their Effect on Stratospheric 
Ozone (second report)" - Pollution Paper #15, 1979 . • · 

(b) international summary reports written by a small select group of scientists at a one-week meeting 
such as the yearly series issued by the UNEP Coordinating Committee on the Ozone Layer (CCOL). 
the latest of which is "Environmental Assessment of Ozone Layer Depletion and its Impact as 
of October 1984. • • and the one issued in 1981 by the Commission of the European Communities. 
(CEC), "Evaluation of the Effects of Chlorofluorocarbons on Atmospheric Ozone : Present Starus 
of Research ." 

{c) comprehensive international reporu such as that issued by the WMO in 1982 which had over 100 par­
ticipants from the international scientific community. "The Stratosphere 1981 : Theory and 
Measurements" WMO Global Ozone Research and Monitoring Project Report #11. 
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This scientific assessment is being co-sponsored by three US agencies , i.e. the National Aeronautics 
and Space Administration (NASA), the Federal Aviation Administration (FAA) , and the National Oceanic 
and Atmospheric Administration (NOAA); three international agencies, i.e . the Worlo Meteorological 
Organization (WMO), the United Nations Environment Program (UNEP), and the Commission of the 
European Communities (CEC), and Bundesministerium fur Forschung und Technologie (BMFT) of the 
Federal Republic of Germany . 

Approximately 150 scientists from Australia, Belgium, Brazil , Canada, the Federal Republic of Ger­
many, France, Italy, Japan , Norway, tile United Kingdom, and the United States of America contributed 
towards this assessment, which was coordinated by NASA. 

This assessment builds upon previous national and international assessments, in particular the most 
recent comprehensive report , "The Stratosphere 1981 : Theory and Measurements " WMO Global Ozone 
Research and Monitoring Project Report #I 1 which was prepared in 1981 (issued in 1982) and was co­
sponsored by the same three.U .S. scientific agencies, (NASA, FAA, and NOAA) and by one internation­
al scientific agency, WMO . The rationale for the scope of the present assessment report-was based on 
information gained at a scientific workshop, entitled "Current Issues in Our Understanding of the Stratosphere 
and the Future of the Ozone Layer" which was held in Feldafi.ng , Federal Republic of Germany in June 
1984 with intematjonal panicipation , co-sponsored by NASA, FAA , WMO, and BMFT. The assessment 
activities officially began in the fall of 1984 when leading scientists were selected as ch~rsons , and 
each charged with the responsibility to produce a specific chapter in the assessment report. At a meeting 
held in November , 1 ~84 , the timetable for the assessment was established and key atmospheric scientists 
who could make valuable contributions were identified and invited to participate in chapter working groups . 
The participants were ooosen for their expertise and represented a cross section of the international scien­
tific community . The assessment was developed through a series of small focused workshops , chapter 
by chapter , each addressing a specific scientific issue. Considerable care was taken to ensure that those 
aspects of the issue which involved more than one chapter were carefully coordinated. Over 30 small working 
meetings were held between November, 1984, and May, 1985 , to prepare draft chapters which were then 
critically peer reviewed at a workshop held at Les Diablerets , Switzerland Jul) 7-14 , 1985. The 32 par­
ticipants who an.ended the meeting included 19 chapter chairpersons , 8 senior reviewers from the atmospheric 
scientific community , a.nd 5 sponsoring agency representatives . Based on the reviews, the chapters were 
then finalized and sent to the printers in November /December 1985 . 

The following section of the Introduction describes the contents , and major conclusions and recommenda­
tions for future research of each chapter of the assessment repon . 

CHAPTER 2 : STRATOSPHERIC CHEMISTRY 

This Chapter deals with the elementary chemical and photochemical processes involving atmospheric 
trace gases and is written in two parts . The first part discusses the recent improvements in the data base 
for the reactions currently identified to be important in describing the chemistry of the major chemical 
families of trace gases in the stratosphere or unpolluted troposphere, i.e . oxygen, hydrogen, nitrogen. 
chlorine , bromine , sulfur , halocarbons and hydrocarbons . The second pan discusses a number of special 
issues relating to stratospheric chemistry including : 

(a) The imJX>rtance of ion chemistry; sodium chemistry; heterogeneous chemistry ; and reactions be-
tween long-lived reservoir species in controlling ozone ; . 
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(b) The ability of current reaction rate theory to describe reactions with complex pressure and .tempera­
ture dependence functions; 

(c) Errors and uncertainties in current kinetic and photochemical data, and the prospects for 
improvement; 

(d) Prospects for developing a systematic approach for identifying gaps in the chemical description 
of the atmosphere . 

Major Conclusions and Recommendations 

(1) There has been continued steady improvement in the data base for the reaction rate coefficients , 
product distributions, absorption cross sections, and photcxiissociation quantum yields of the elemen­
tary processes ; 

(2) No significant new catalytic cycles, or radical or reservoir species have been identified since WMO 
(1982); 

(3 ) Chang~ or re-evaluations in accepted rate coefficients for several important reactions , e.g. 0 + ClO, 
OH+ H~l . OH + HNO 3, and HO2 + NO2 + M have led to refinements in predictions of ozone deple­
tion , and have in general improved agreement between measured and computed vertical profiles 
for trace gases . 

(4) Further laboratory studies of the rates , branching ratios and photodissociation channels of reac­
tions involved in the production of NO;,; from N2O in the stratosphere , are required to reduce 
the uncertainties in this source term. 

(5) Several key reactions involving HO;,; species proceed through long lived intermediates , resul ti ng 
in complex pressure and temperature behavior, e.g . OH+CO, HO2 +O 3 , HO 2 +OH , etc . These 
reactions need further study to provide bener characterization over the full range of atmospheric 
conditions . 

(6) Uncertainties in the data base for BrO;,; and coupled BrO;,;-ClO;,; catalyzed ozone destruction need 
to be reduced . 

(7) A continued effort is required to identify possible missing chemistry or species of signi fi cance 
in the stratosphere , making use of all state-of-the-art experimental and computational techniques . 

CHAPTER 3 : TROPOSPHERIC TRACE GASES: SOURCES, DISTRIBUTION AND TRENDS 

This Chapter discusses the important source gases (CFCs , CH. , CO , CO2 , N2O, and NO;,;) wh ich 
are emined at the Earth ' s surface . For each of these gases , measurements of their current atmosphe ric 
concentrations and trends are discussed, as well as information about their sources and their possible futu re 
course . 
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Major Conclusions and Recommendations 

(1) There is now compelling evidence that the composition of the atmosphere is changing on a global 
scale reflecting in pan the metabolism of the biosphere and in part a broad range of human ac­
tivities. These source gases play imporumt direct and indirect roles in both atmospheric chemistry 
and climate. 

(2) Halocarbons 
- The halocarbons are generally of industrial origin except for CH 3Cl. 

The atmospheric concentrations of CFC-11, CFC-12, CH 3CCl 3 , and CCl. as of late 1985 were 
about 230 pptv, 400 pptv, 130 pptv and 125 pptv and are observed to be increasing at annual 
rat~ of about 5 % for CFC's 11 and 12, 7 'le for CH 3CCl 3 and 1 % for CCI • . 
The Atmospheric Lifetime Experiment (ALE) measurements indicate an increase in the at­
mospheric concentration of CFC-11 consistent with the Chemical Manufacturers Association 
(CMA) release estimates, but to explain the observed increase in the atmospheric concentra­
tion of CFC-12 requires a substantial additional sOllrce. lnsufficient information is available 
about possible releases. from the USSR and Eastern Europe. There is consistency between the 
sources and inventory for CCI. and CH 3CC1 3. 

Based on ALE data the atmospheric residence times for CFC-11, CFC-12, CCI. , and CH 3CC1 3 

are calculated to be approximately 75 , 110, 50 and 6 .5 years, respectively . 
Only a few atmospheric measurements exist, and there is limited information on emission 
strengths, for the numerous other halocarbons. 

(3) Methane (CH.), Carbon Monoxide (CO) and Carbon Dioxide (CO2) 

- ·The world-~ide average atmospheric concentration of methane as of late 1985 was 1.65 ppmv , 
and for the last decade or so has been increasing at an annual rate of about 1 % . In addition 
ice-core data indicate that the atmospheric concentration of CH. may have steadily increased 
over the last several hundred years from a value of approximately 0 . 7 ppmv . 

- The important sources of methane include anaerobic environments such as : natural and agricultural 
wetlands, termites, enteric fermentation in ruminants, and biomass burning . 
The atmospheric concentration of CO is significantly greater in the Northern Hemisphere than 
the Southern Hemisphere, and there arc indications of an annual rate of increase of 1-2 o/c. 
Projections of concentrations of atmospheric methane and carbon monoxide into the future are 
difficult because the origins of the current increase of CH. are unknown, i.e. what fraction 
of the increase can be anributed to increased source strengths versus decreased atmospheric 
removal rates . 
The global mean concentration of CO2 is currently about 344 ppmv and there is clear evidence 
of an annual rate of increase of about 0.5 % predominantly because of the combustion of fossi l 
fuels . 

- The atmospheric concentrations of each of the carbon species exhibit seasonal variability which 
is largest at high latitudes in the Northern Hemisphere and smallest in the Southern Hemisphere . 
The seasonal variability in CO reaches 50%, CO 2 ranges from 0.5 to 5% , and CH, ranges 
from 2 to 4% . 

(4) Nitrous Oxide (N 20) 

- The atmospheric concentration of nitrous oxide as of late 1985 was about 304 ppbv and is in­
creasing at an annual rate of about 0 .25 % . Because of its long atmospheric lifetime, i.e . - 150 
ye.,s, this implies that the current strength of the sources is 30 % greater than that of the sinks . 
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,. . -
Consequently, if the emissions of N 20 continue at their present rates the atmospheric abun-· 
dance of N 10 would increase to about 400 ppbv . In addition, there is reason to believe that 
the strengths of the combustion and intensive agricultural sources of N20 will continue to increase . 

(5) Odd Nitrogen (NOx) 
There are still many disputes over the magnitude of the lightning source of NOx , 

- It is likely that global emission rates of NOx are increasing and linle doubt that concentrations 
are now higher than preindustrial values . It is not clear· to what extent industrial emissions of 
NOx affect the remote atmosphere. 

(6) Continued development of baseline measurements for CO , CH4 , N10 , CO 2 and the halocarbons 
arc vital. 

(7) Flux measurements of biogenic gases from representative ecosystems, especially for CO2 , CH4 , 

N20 , and NO, are needed in conjunction with studies of the underlying biological and geochemi­
cal processes which regulate the observed fluxes. In the case of CH4 , i~otopic studies promise 
to elucidate the relative importance· of various ecosystems in producing CH4 . 

(8} Studies of trace gases in ice cores should elucidate the historical atmospheric concentrations of 
tl)ese gases . 

(9) Ir is essential that the world-wide industrial production figures of all halocarbons be available . 

CHAPTER 4: TROPOSPHERIC CHEMISTRY 

This Chapter discusses various aspects of the chemistry of the troposphere . Significant emphasis is 
placed on discussing factors which control the abundance and distribution of OH and 0 3 . In addnion the 
roles of these species are discussed in some detail , e.g . the role of OH in controlling the atmospheric 
abundances (lifetimes) of many trace gases which can affect the chemical composition or the radiative 
balance of the stratosphere and troposphere . The problems of the chemical description of the unpolluted 
or non-urban troposphere are considered separately from the polluted troposphere and the problem of transport 
from polluted to relatively unpolluted regions is discussed . Heterogeneous chemistry is highlighted as a 
poorly understood area which is likely to be important in the troposphere . Finally , there is a discussion 
of the problems of surface exchange and venical redistribution . 

Major Conclusions and Recommendations 

(1 ) It is encouraging that the values of globally averaged OH calculated in models of the unpoll uted 
troposphere now seem consistent with CH 3CC1 3 lifetime estimates . However, it should be noted 
that the lack of reliable atmospheric measurements of NOx and CO contributes significantly to 
uncertainties in 0 3 and OH photochemistry in the unpolluted troposphere . 

(2) Many industrial compounds reach the unpolluted troposphere only after residence in the polluted 
troposphere - e.g., NOx, CO, and non-methane hydrocarbons . 

(3 ) One major difference between the chemistry of the troposphere and stratosphere is the recognized 
importance of heterogeneous reactions . However , our present understanding of heterogeneous 
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reactions is rudimentary. Consequently, theoretical models currently have to use simple parameteri­
zations of processes not yet understood. Calculations indicate that in regions of high aerosol load­
ing, scavenging by the aerosol could represent a significant sink for HN03, N03, H202 and possibly 
H02 . -

(4) Large temporal and spatial variations in the hydrological cycle can lead to large temporal and 
spatial variations in rainout removal rates and concentrations of species like odd nitrogen . 

(5) Vertical redistribution in the troposphere is mainly accomplished by highly intermittent cloud proc­
esses that cannot be adequately described in a diffusive model. 

(6) Surface de~sition is dependent on a combination of the turbulent exchange rate near the surface 
and the interaction of the panicular species with the surface. 

(7) To understand the basic chemical cycles in the troposphere, and to predict the tropospheric response 
to penurbations requires: _ 

- An evaluation of biological sources of chemical substances in the troposphere . 
- Determina~on of the the global distribution of tropospheric trace gases and aerosol particles 

and assessment of relevant physical properties. 
- Testing of photochemical theory through field and laboratory investigations of photochemical­

ly driven transformation processes . 
- Inve~tigations of wet and dr) removal processes for trace gases and aerosol particles . 

(8) Methods are now becoming available to measure surface fluxes of chemical species . 

(9) Further laboratory studies are needed to determine the kinetics and mechanisms of the oxidation 
of methyl and other organic radical species under the 'low NOx' conditions pertaining in the 
background troposphere . 

CHAPTER 5: STRATOSPHERE-TROPOSPHERE EXCHANGE 

This Chapter discusses the transpon of mass and trace species between the stratosphere and troposphere . 
Meteorological processes in the tropics which are believed to affect exchange are reviewed; a special section 
is devoted to cumulonimbus clouds. Detailed aircraft case studies are described, and discussed in the con­
text of the stratospheric water vapor budget. Exchange in the extratropics is considered from the meteoro­
logical point of view, and is largely concerned with tropopause folding during upper level frontogenesis . 
A theoretical outline is briefly presented, followed by a global scale isentropic diagnosis using First GARP 
Global Experiment (FGGE) data . Past work is reviewed , and recent aircraft studies are considered in some 
detail. Information about ozone exchange from ground based and satellite studies is also discussed . Result.5 
from general circulation models are considered, and analyses from an operational numerical weather predic­
tion model are compared with aircraft data . 

Major Conclusions end Recommendations 

(1) While considerable progress has been made in aircraft-based studies, both of tropical cumulonimbus 
and cxtratPOpical exchange near polar front jet streams, there remains the need to incorporate 
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our understanding of these individual cloud-mass and synoptic-scale events into a global framework . 
In panicu.lar, synthesis of the global scale morphology of the cross-tropopause flux of specific 
molecules will require considerable thought and work, on case studies, satellite data, and global 
meteorological analyses . 

(2 ) Case studies of exchange processes at subtropical jet streams , panicularly above their cores , are 
required . 

(3 ) Studies of exchange processes at polar front jet streams, panicularly where the flow is split , are 
re.quired, to investigate both the extent of mixing and the possibility of return flow to the stratosphere . 

(4) Exchange in cut-off lows needs to be studied funher, to establish how much of it is reversible . 

(5) Studies near tropopause level should be made in cut-off anticyclones, with a view to establishing 
the tropopause -behavior on radiative time scales. 

(6) Investigation of exchange processes in connection with the largest (highest reaching) cumulonim­
bus storms is required, to establish whether or not they are consistent with the height of the 
hygrQpause. 

(7) The sources of the water vapor between the tropopause and the hygropause needs to be estab­
lished , especially in middle and high latitudes. This will afford valuable insight into the role of 

. large scale, quasi-horizontal processes in cross-tropopause fluxes . 

CHAPTER 6 : DYNAMICAL PROCESSES 

The Chapter begins with a description of the structure and circulation of the middle atmosphere and 
a discussion of the observational techniques on which this picture is based. Our current theoretical understand­
ing of the circulation is presented ; panicular emphasis is given to the crucial role of eddy motions in the 
maintenance of the circulation. The present status of general circulation modeling of the region is dis­
cussed and the shortcomings of model climatologies are discussed in the light of theoretical knowledge . 

The advent of satellite observations of middle atmosphere constituent distributions is having a major 
impact on our knowledge of these distributions and our understanding of the processes which control them . 
These new observations are described and our theoretical understanding of global transport processes and 
their representation in zonally-averaged transpon models is discussed . 

Major Conclusions and Recommendations 

( I) Much of our information on the middle atmosphere circulation is based on satellite observation 
of temperature alone . Wind and higher-order derived quantities such as potential vorticity are 
derived from these measurements , together with lower boundary conditions from conventional 
analyses , using mathematical manipulations such as spatial differentiation which can degrade the 
signal-to-noise ratio . The availability of direct wind observations from UARS will greatl y im­
prove this situation . 

(2 ) The major advantage of satellite measurements is their global coverage and uniformity . One fur­
ther attribute which needs greater emphasis than it has received in the past is continuity of measure-
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ment. This is highly desirable for the establishment of climatologies and absolutely vital for the 
detection of trends. It is therefore urged that further remote sensing missions be planned to suc­
ceed UARS following 1989 and that more emphasis be given to the intcrcalibration of successive 
satellite measurements. 

(3 ) Ground-based techniques (radars and lidars) have proven to be very useful for dynamical studies, 
especially for imponant small-scale motions such as gravity waves . It is desirable that these facilities 
operate on a more continuous basis and that observations from different sites be coordinated . 
Equatorial measurements arc needed and networks would be very valuable . L~dars and radars 
should be co-located . 

(4) While geaeral circulation modeling of the middle atmosphere is increasingly proving to be a useful 
tool in studies of the region, such models continue to have major deficiencies. The most serious 
of these is their pathology in generating winter high-latitude temperatures far below those ob­
served . Theory suggests that this must be due to an underestimate of eddy transport processes; 
this could be a result of an inadequate representation of planetary wave activity or of the inability 
of the models to resolve gravicy. waves . The role of gravity waves in the actual stratospheric momen­
tum budget requires further study . 

(5 ) Our concep~ual picture of stratospheric transport processes has changed dramatically in recent 
years and ~e theoretical basis of the parameterization of transport in zonally-averaged models 
has been made more secure . At the same time, however, the limitations of such models are becoming 
more: apparent._ Some of these limitations are obvious, given the highly three-dimensional nature 
of the wintenime flow (especially during active periods in the Northern Hemisphere) . Others, 
such as the inabil-ity of zonally-averaged models to be truly interactive in the sense of predicting 
climate changes, are perhaps less obvious but equally important. Given the present problems of 
general circulation modeling and the expense of running such models with chemistry included , 
however, it is not envisaged that fully three-dimensional assessments will be forthcoming in the 
near future . Three-dimensional transport modeling may depend on a simplified approach ; a new 
theoretical framework is needed to make this a reality. 

CHAPTER 7: RADIATIVE PROCESSES; SOLAR AND TERRESTRIAL 

There are two distinct parts to this Chapter. The first deals with solar radiation and its absorption 
in the stratosphere and mesosphere, and the second deals with terrestrial, or long-wave radiation . The 
discussion of the solar spectrum is broken up into irradiance from wavelengths shorter than 175 nm which 
affects the mesosphere and above, and the irradiance for wavelengths longer than this that affects the 
stratosphere . Tables arc given for a reference solar spectrum, and variations of the solar spectral irradi­
ance over the 27-day solar rotation period and the I I-year cycle. Other topics in the solar part of this 
chapter concern Rayleigh scancr, absorption by molecular oxygen, and ozone. The portion of this chapter 
dealing with terrestrial radiations deals with the adequacy of spectroscopic data to check our radiation 
calculations . It also deals with concepts of radiative damping , long-wave radiation in the stratosphere and 
mesosphere, as well as the distribution of net radiative heating through the atmosphere . 

Major Conclusions and Recommendations 

(1 ) Solar spectral irradiance is known to an accuracy of± 10-15% between 175-210 run , ± JO~ or 
bener between 210 and 330 run, and to ± 5 % or bcncr at longer wavelengths . .. 
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(2) The variability in solar irradiance is well determined for the 27-day solar rotation period but not 
for the 11-year solar cycle . 

(3) The accepted values for the molecular oxygen absorption cross-sections at wavelengths relevant 
to the stratosphere and mesosphere are significantly smaller than those used a few years ago . 

(4) An improved determination of cross sections in the Huggins bands would be valuable , especially 
for ground-based atmospheric ozone measurements . 

(5) Improved determination of line shapes, line widths , and their temperature dependencies are needed 
to better calculate terrestrial heating rates . Present line-by-line calculations are based on idealized 
values that have not been verified in many cases . 

(6) Other uncertainties in calculating terrestrial radiation include the influence of clouds and volcanic 
aerosols . 

(7) The radiative role -of trace gases such as· N20 and. the CFC's merits further .study . 

(8) The continued analysis of satellite data sets for ozone, temperature , solar irradiance , and the outgoing 
teµ-estrial emission is essential for developing a complete understanding of radiative processes 
in the .Eanh' s stratosphere and mesosphere . 

(9) A drift-free record of the ultraviolet solar irradiance covering at least the wavelength range 175-400 
• run is necqed over one or more entire solar cycles . • 

CHAPTERS 8. 9, 10, AND 11: 
OXYGEN, HYDROGEN. NITROGEN AND HALOGENATED SPECIES : 

OBSERVATIONS AND INTERPRETATION 

These Chapters review, and compare to both one-dimensional and two-dimensional model descrip­
tions of the present-day stratosphere, the stratospheric measurements of oxygen, hydrogen, nitrogen , and 
halogen containing species obtained from ground, aircraft, balloon, rocket, shunle , and satellite based 
instruments . There is a brief discussion of each of the in situ and remote sensing techniques currently 
being used to determine the chemical composition of the atmosphere, and a brief discussion of the ac­
curacy and precision of the experimental data . The types of data described include vertical distributions 
and column contents as a function of season both at a limited number of geographic locations and globall y, 
diurnal variabilities, and long term (multiyear) trends in the column contents . Th! ·species described in­
clude the source gases of the trace constituents (H 20, N20 , CH4 , and the halocarbons). and the active 
and inactive inorganic species from the oxygen (0(3P) , 0 (1 D), and 0 3), hydrogen (H, OH. H0 2 . and 
H

2

0
2

), nitrogen (N, NO, N0
2

• N0
3

, N
2

0,. ClON0
2

• HN0
3

, and HNO,), chlorine (Cl, ClO, HCI, HOC!. 
and ClON0 2), and fluorine (HF) families . 

Major emphasis is placed on describing the satellite data sets which have been analyzed, validated. 
released , and partially interpreted during the last four years . This includes data obtained by the Limb In­
frared Monitor of the Stratosphere (LIMS), the Stratospheric and Mesospheric Sounder (SAMS), and the 
Solar Backscatter Ultraviolet/Total Ozone Monitoring System (SBUV /TOMS) instruments flown on the 
Nimbus 7 satellite, the Stratospheric Aerosol and Gas Experiment (SAGE) flown on the Applications Ex ­
plorer II satellite, and the visible and infrared spectrometers flown on the Solar Mesospheric Explorer satellite . 
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Major Conclusions and Recommendations 

Before discussing specific conclusions which may involve only one particular family of species there 
are seven conclusions of a more general character. 

(1 ) The most significant recent development in our knowledge of Ox, HOx, and NOx in the 
stratosphere has been the release of several large satellite data sets . They have greatly improved 
our knowledge of the spatial and temporal distributions of 0 3 , H2O, CH •. N2O, NO 2 , and HNO3 

on a global scale . 

(2) There are now some measurements of most key species. including the temporary reservoir species 
ClONO~ N2O5 and HO 2NO 2 predicted to be important in the photochemistry of stratospheric 
ozone . However, the data base is rather limited in some instances, and while the observed abundances 
are generally consistent with current theory to within a factor of two or so , the measurements 
are not adequate for critically testing the photochemical models . 

(3 ) Ground, aircraft, balloon, and rocket-based instrumentation have continued to provide an invaluable 
data base for vital but limifed tests of photochemical theory . • 

(4) While there has recently been a significant advance in our understanding of the accuracy and preci­
sion of atmospheric composition data it is vital to continue the intercomparison of data obtained 
from differ_ent measurement techniques , especially for ClO , OH , HO2 , NO and NO 2 . 

(5 ) Several new experimental techniques have recently been developed and demonstrated wruch will 
enable us to obtain the type of data needed to test the photochemical models . 

(6) We are still data limited , the accuracy and precision of many of the measurements need to be 
improved, and an improved measurement strategy needs to be formulated in order to more stringently 
test the photochemical models . 

(7) Long term data sets of the vertical distributions of Ox, HOx, NOx and ClOx species are needed 
both at discrete geographic locations and globally to determine changes in the composition of the 
stratosphere. 

We will now discuss the specific major conclusions in the foUowing order, i.e., oxygen, hydrogen , nitrogen , 
and halogen species . 

CHAPTER 8 : OXYGEN SPECIES 

(I ) Comparison of three distinct satellite measurements (SBUV, LIMS and SAGE), suggests that we 
can determine ozone in an absolute sense to about 15 % (one standard deviation) from 25-30 km 
and about 6 o/c from 30-55 km . 

(2) Comparison of ozone satellite and balJoonsonde data suggests that the balloonsondes are systematical­
ly lower than SBUV above about 32 km . The cause of this is not currently recognized . 

(3) Utilizing SBUV as the basic data source for four year zonal average profiles, the random uncer­
tainties appear to be about 4 % (one standard deviation) in mid- and high-latitude winter and about 
2 % elsewhere. ,.,. 
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(4) The observed 0
3 

abundance above 35 km is underestimated , typically by 30 to 50%, by both 
one-dimensional and two-dimensional photochemical model calculations. The reason for this 
discrepancy is not yet clear but could be due to an underestimation of the calculated odd oxygen 
production rate , an overestimation of the calculated loss rate by HOx in the mesosphere and /or 
NOx in the stratosphere or to missing chemistry . 

(5 ) This significant ozone imbalance in the photochemically controlled region of the middle atmosphere 
limits the confidence that can be attached to model predictions of future ozone changes in response 
to long-term increases in the atmospheric concentrations of source gases (e.g. chlorofluorocar­
b<?.Ps , nitrous oxide , methane). 

(6) Precise determinations of the [O] /[O 3] ratio and of the diurnal variation of 0 3 in the upper 
stratosphere and in the mesosphere are needed . 

(7) Stratospheric measurements relating the 0
2 

cross section determinations by high resolution 
measurements of the solar irradiance from 180 to 250 rim are required , as are additional laboratory 
studies of the 0 2 absorption cross sections (Schumann-Runge bands and Herzberg continuum) 
and .of the photodissociation rate of 0

3 
producing O( 1 D). 

CHAPTER 9: HYDROGEN SPECIES 

01 There has been no major expansion of the profile data base for HOx (OH , HO
2

, and H
2
O

2
) species 

since the ·last assessment. 

(2) The only new profile data for OH since the last assessment is lower than most of the earlier data 
and current model predictions and , while not in serious conflict with model predict ions . is insuf­
fic ient to provide a critical test of theory . 

(3) There are over seven years of quasi-continuous column measurements of OH which show a long­
term trend , seasonal , diurnal , and spatial variability , and response to volcanic eruptions and a 
solar eclipse . A large fraction of the OH signal is due to OH in the mesosphere . Th is data awaits 
a theoretical interpretation. 

(4) HO
2 

measurements between 16 and 34 km, and 35 and 60 km have been obtained by in situ and 
ground-based techniques, respectively. The in situ HO 2 data between 16 ~nd 34 km is significan t­
ly higher than predicted , and suggests a problem with either the measurements or our understand­
in_g of HOx photochemistry . 

(5) There has not yet been a single defin iti ve observation of H2O2 . 

(6) From balloon in situ data there is clear evidence of a hygropause, a region of minimum H,O mix ­
ing ratios a few km above the tropopause, and small scale venical structure at northern mid-lati tudes 

(7) The LIMS and SAMS H2O and CH. data have clearly demonstrated that air is transported up­
ward and poleward from the tropics , consistent with the Brewer-Dobson hypothesis. and that the 
total hydrogen budget of the stratosphere , principally H2O + 2 x CH,, is relatively constant with 
values ranging from 6 to 7 ppmv. 
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(8) LIMS data has been used to derive global OH fields ; (a) using the HNO3/NO2 ratio , and (b) by 
calculating its production and loss with temperature, H2O, 03 , and HNO3 data . 

. 
(9) Simultaneous measurements of odd hydrogen containing species are required over a full diurnal 

cycle to provide a more critical test of the photochemical models (OH, HO2, H2O2 , H2O, in con­
j unction with temperature , solar flux , 0 , 0 3, and NOx determinations) . 

CHAPTER 10: NITROGEN SPECIES 

(1 ) While we have a reasonable understanding of the diurnal variability of NO2, a more rigorous 
test o~theory requires more accurate experimental data. 

(2) The observations of HNO3 at high latitudes in winter, and above 30 km at all latitudes are not 
in agreement with the theoretical predictions . 

(3) The global morphology and-variability of N 20 has been measured from satellite, and can be adequate­
ly simulated with a two-dimensional photochemical model if the influences of the semiannual oscilla­
tion on the zonal mean cross-sections are taken into account. 

(4) Using LI;MS data the magnitude of the therrnospheric source of total odd nitrogen to the stratosphere 
has been shown to be significant on a local , but not global , scale . 

(5) Total budgets for odd nitrogen have been derived from satellite measurements (LIMS) of HNO 3 

and nighnirne NO2. These arc generally consistent with those derived from balloon observations , 
and predicted by two-dimensional photochemical models near 40 km . However , there are serious 
discrepancies between observations and two-dimensional photochemical models at lower altitudes . 

(6) We now have a basic understanding of the dynamical and photochemical processes responsible 
for regional phenomenon such as the NO2 Noxon Cliff. 

(7) Global OH fields have been derived using LIMS NO2 and HNO 3 data . However , given that we 
do not ful ly understand the quality of LIMS HNO3 data above 35 km, and the HNO3 profi.le above 
30 km is not understood, care must be exercised in using the derived OH fields . 

(8) N2O5 , HNO, , and ClONO2 have been positively identified from ATMOS spectra . 

(9) Simultaneous measurements of nitrogen containing species over a full diurnal cycle are required 
to critically test the photochemical models . These ratio measurements should be taken in conjunc­
tion with appropriate measurements of Ox , HOx , and CIOx species . 

CHAPTER 11 : HALOGENATED SPECIES 

( 1) While there has not been a significant expansion of the ClO profile data base the measured and 
model predicted ClO profiles now agree to within a factor of 2 between 28 and 38 km . 

(2 ) The observed diurnal variation of CIO is in reasonable agreement with model predictions , but 
docs show a somewhat slower morning rise than expected . 
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(3) The existing data base is inadequate to establish seasonal and latitudinal variations, or long-term 
increases in ClO predicted by theoretical models . • 

(4) Evidence of the presence of ClONO2 has improved, with balloon-based observations being made 
in a second spectral region. In addition, ClONO2 has been observed in the ATMOS spectra . 

(5) The expected increase with time in stratospheric HCI has not been observed. It has presumably 
been masked by significant short-term variability in both tropospheric and stratospheric HCI. 

(6) The measured and predicted increase with time in stratospheric HF are compatible . 

(7) There is now general agreement between calculated and observed vertical profiles for the halogen 
source species. 

(8) Simultaneous measurements of chlorine-containing species are required to provide a satisfactory 
test of the photochemical models (Cl, HCl, ClO, and ClONO2 , preferably coupled to temperature, 
solar flux, 0 3, H2O, Cfl, and NOx determinations). -

CHAPTER 12: ASSESSMENT MODELS 

This Chapter considers the various types of models of the stratosphere which have been used to make 
predictions concerning the stratospheric composition and possible response to perturbations. One-dimensional 
models, although limited in many respects, have been our traditional tools. Recent important advances 
in the treatment of-two-dimensional transport have opened the way for a new generation of assessment 
models with all the photochemical detail of the one-dimensional models but with a more physically-base.d 
transport. 

Major Conclusions and Recommendations 

(1) One-Dimensional Models 

• One-dimensional models will continue to play a major role in assessment activities, particularly 
in the development of new photochemical schemes. 

• A comparison of one-dimensional models shows a large range of calculated odd-nitrogen in the 
middle and upper stratosphere ranging from 13-20 ppbv . An important source of these differences 

- · 
is the treatment of radiation penetration in the Schumann-Runge bands, and more work appears 
necessary here. However, models with similar radiation schemes still show significant differences 
in odd nitrogen, and other causes are evidently also important. 

(2) Two-Dimensional Models 

• There have been significant theoretical advances in the treatment of transport in two-dimensional 
majels. 

• There is a good understanding of the cancellation between mean and eddy transport . A net transport 
circulation can be defined which is closely related to the residual and diabatic circulations . 

16 
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• The limitations of the treatment of eddy transpon in terms of K-theory , and the physical basis for 
th.is approach , are bener understood . 

• Important estimates of the size of the eddy coefficients have come from theoretical , GCM and data 
studies . These studies suggest the use of somewhat smaller k coefficients than hitheno, in combina­
tion with the transpon circulation. However, more work is urgently needed in this area, bearing 
in mind , for example , the known limitations of GCM 's and the problem of unresolved scales of 
motion in satellite data analyses . 

• There has been important work on the dependence of the k coefficients (in one-dimensional as well 
as two-dimensional models) on photochemical lifetimes. -

• Two-dimensional models can include some of the important photochemical-radiative-dynamical 
feedbacks. 

• The goal of a completely self-consistent two-dimensional model is denied by our inability to model 
the eddies in a completely ·mteractive fashion : 

(3) Two-Dimensional Model Results 

• With the above advances there are now two major classifications of two-dimensional models . 

- (1 ) Traditional Eulerian (with generally large eddy coefficients) 

- (2) Models with modified Eulerian - residual or diabatic - circulations (and generally smaller 
eddy coefficients). 

• Whichever approach is employed, the eddies remain important. It is the establishment of the cor­
rect balance between mean and eddy transpon which is crucial . The residual circulation models 
with small diffusion, in general, predict greater latitudinal strucrure than the other models . However , 
equally large differences are sometimes found between models of similar types as between modi­
fied and traditional Eulerian models. 

• As with one-dimensional models , significant differences in the predicted odd-nitrogen values are 
found . Tropospheric removal and transpon in the equatorial lower stratosphere are believed to play 
major roles in producing these differences . The equatorial lower stratosphere , where the radiative 
balance is the small difference of small terms , is identified as an extremely important area fo r fu­
ture study. 

• As with one-dimensional models. two-dimensional models generally underestimate ozone in the upper 
stratosphere . 

(4) Three-Dimensional Models 

• There have been some significant efforts to incorporate detailed chemistry schemes into three­
dimensional models . 
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(5) Models for Assessment 

• There is no indication at present that results from two-dimensional models should invalidate in a 
gross sense assessment studies with one-dimensional models . 

• Two-dimensional models provide a much broader predictive capability than one-dimensional models . 
They can predict important latitudinal and seasonal effects which the one-dimensional models generally 
cannot. Two-dimensional models thus add significantly to our assessment capability . 

• The inability of one-dimensional and two-dimensional models to reproduce upper stratospheric ozone 
and th• significant differences sometimes found between models , for example in calculated odd­
nitrogen, undermines our confidence in long term assessment. Priority must be given to resolving 
these problems. 

(6) Testing Models 
. ,-, 

• Our confidence in models (especially for assessment purposes) depends on satisfactorily 'validat­
ing ' these models against available data . This is too often an extremely subjective exercise . 

• A hierarchy of tests for comparison of models and data could include : 
(a) Identification of predicted species 
(b) Comp~son of altitude profiles , latitudinal and seasonal variations . 
(c) Isolation of processes (e.g . chemistry from dynamics by ratio measurements , diurnal variations , 

• correlations). • 
(d) Study of natural perturbations (Volcanic eruptions , solar proton events , sudden warmings . etc.) 
(e) Study of chemistry along air parcel trajectories . 

CHAPTER 13: MODEL PREDICTIONS 

This Chapter presents a series of model calculations detailing the present best estimates of the response 
of atmospheric composition to a variety of potential perturbations . The computations emphasize the cou­
pled nature of the perturbations . The choice of scenarios involving changes in concentrations of CFC's , 
N 20 , CH, and CO2 reflect the findings that all of their concentrations are currently increasing and that 
the perturbations are strongly coupled . 

Major Conclusions and Recommendations 

(1 ) Continued release of chlorofluorocarbons 11 and 12 at the 1980 rate would reduce the ozone 
vertical column by about 5-8 % according to one-dimensional photochemical models and by a 
global average of about 9 % according to two-dimensional models, with reductions of - 4 % in 
the tropics , -9 % in temperate zones and -14 % in polar regions. 

(2) A major finding of recent years is that two-dimensional models predict large seasonal and lati tu ­
dinal variations in chlorine-induced ozone column reductions . 

(3 ) All models with all scenarios predict that continued release of CFC's 11 and 12 at the 1980 rate 
will reduce local ozone at 40 km by -40% or more . 
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( 4) One dimensional mcxiels predict that the magnitude and even the sign of the ozone column changes 
due to increasing CFC's depend on the future trends of CO2 , CH, , and N2O. For example , at 
about 80% of the present CFC release rate, coupled with a doubling of CH, and an increase 
in N2O by a factor of 1.2, one-dimensional mcxiels predict an ozone decrease of about 3% at 
steady state while two-dimensional mcxiels predict an ozone decrease of 4 % . If a simultaneous 
doubling of CO2 is also considered, one-dimensional models predict ozone column changes be­
tween +0.1 and -3.5% . 

(5) If the release rate of CFC's should become twice the present level or if stratospheric Cl,: reaches 
15 ppbv, the one-dimensional models predict that there will be a 3 % to 12 % reduction of the 
ozone column, assuming that the annual rates of increase in the atmospheric concentrations of 
CO2,~ 20, and CH, continue at their present rate. 

(6) One-dimensional models predict that the total ozone column is increased by CO, CO2 , and CH, , 
and decreased by CFC's, N2O and stratospheric aircraft. These individual perturbations do not 
have an additive effect on ozone. 

(7) Time dependent scenarios were performed using one-dimensional models assuming CO2 , CH, , 
and N2O annual growth rates of 0.5%, 1 % and 0.25%, respectively, in conjunction with CFC 
growth ~tes of 0%, 1.5 5c and 3 % per year. The ozone column effects arc relatively smaU ( < 3 ~ 
over the_ next 70 years) for CFC increases of s 1.5 % per year, but with a CFC growth rate 
of 3 % per year the predicted ozone depletion is 10 % after 70 years and still rapidly increasing. 

(8) Chier the range 1 to 15 ppbv of stratospheric chlorine, one-dimensional models are strongly non­
linear in terms of ozone-column change as a function of added Cl,. , in contrast to the two­
dimensional models which are nearly linear over this range of Cl,. . The onset of the nonlineari­
ty occurs in the regime where the Cl,. and NOy mixing ratios become comparable . · 

(9) Monte Carlo calculations over the full range of the assessed uncenainties of photochemical 
parameters were performed with two one-dimensional models. One calculation considered only 
CFC perturbations. For the release of CFC's at the 1980 rate an ozone column depletion of 
-(5 .7 ±5.4)% was calculated (1 c uncertainty range). In the second calculation an ozone column 
depletion of -(7.7±5.8)% was calculated for an increase of 14 ppbv of Clx in conjunction with 
a doubling of CH, and a 20% increase in N2O. In each case the ozone depletion distribution 
was unsymmetrical with a long tail toward large perturbations . 

(10) The past and future changes of the trace species, CH, , N2O, and CO2 , involve the biosphere 
and its great complexity . As the stratospheric models mature , the largest uncertainty in making 
future predictions of ozone concentrations will probably be the uncertainty in formulating the 
scenarios for future changes in CH, , N2O, and CO 2 . 

( 11) It is vital to continue the development of two-dimensional models for assessment purposes . These 
must include the effects of temperature feedback . 

(12) The new Monte Carlo method that screens the results against atmospheric observations should 
be emphasized . 
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CHAPTER 14: OZONE AND TEMPERATURE TRENDS 

This Chapter contains a discussion of the evidence for statistically significant -trends in ozone and 
temperature. In particular, the evidence for a trend in the total ozone and in ozone profiles is examined . 
Temperature data in the troposphere and in the lower stratosphere are also examined from the viewpoint 
of looking for trends. 

Major Conclusions and Recommendations 

(I) Global trend estimates of total ozone determined from the Dobson spectrophotometer network 
indicate linle overall support for a statistically significant trend during the 14-year period 1970-1983. 

(2) Recent evidence has been presented that indicates a considerable decrease in Antarctic total ozone 
during the spring period since about 1968 . This is presently the subject of further analysis. 

(3) Trend estimates· from 13 ozone balloonsondes indicate statistically significant positive trends in 
the lower troposphere· and negative trends in the lower stratosphere. The interpretation of these 
results, however. is clouded by uncertainties in instrument behavior and lack of a global station 
netv.:ork. 

(4) Ozone trend estimates from I 3 Umkehr stations indicate statistically significant negative trends 
from i 970 to 1980 in the middle stratosphere that are in substantive agreement with results from 
one-dimensional numerical models . The observational results are sensitive to the inclusion of 
a term to account for stratospheric aerosol impact on the measurements and the spatial distribution 
of the sites, but do not appear sensitive to the inclusion of a 10. 7 cm flux variation (an indicator 
for solar flux variation) . 

(5) Examination of the NOAA SBUV-2 satellite measurement program indicates that if the system 
operates as designed, it is capable of global ozone trend detection in the middle to upper 
stratosphere, as well as total ozone, to within about 1 . 5 % over 2 period of one decade at the 
95 % confidence level . 

(6) As with other long-term measurement programs however, it is necessary to examine continually 
the SBUV-2 instrument performance and satellite measurements and compare them with indepen­
dent data . 

(7) We note, moreover, that the SBUV-2 data are inherently total ozone and ozone profiles between 
25 and 55 km . If ozone trends can be determined unambiguously fromJi,e Earth ·s surface to 
the overlap region with the SBUV-2 profiles, a high-qualiry measurement program would exist. 

(8) Two independent analyses of lower stratospheric temperatures during the period 1965-1979 are 
suggestive of a downward temperature trend. Inconsistencies between the two analyses, however, 
preclude firm conclusions. 

(9) The large cooling in rocketsonde temperatures reported for the early 1970's appears now to be 
due to a change in the rocketsonde temperature measurement system. Taking this into account , 
statistically significant negative trends are observed in June rocketsonde data at 40-45 km from 
1973-1983 that are in substantive agreement with results from one-dimensional numerical models . 
These preliminary results will have to be examined further with a more complete data set. 
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(10) Examination of the NOAA TOVS stratospheric satellite temperature measurement program in­
dicates that it is essential that the instrument-to-instrument consistency be verified by a high quality, 
independent data system. Such a system docs not exist. 

(11) Resolve the causes of the ozone measurement biases between SBUV, LIMS and SAGE and thereby, 
reduce the absolute error estimates. 

(12) Determine the impact of implementation of the Bass and Paur (1984) ozone absorption coeffi­
cients on the ground-based measurements and compare the results with the satellite observations . 

(13) Continue development of the ground-based ozone profile measurement program with particular 
empH"asis on the following: 

(a) determination of the aerosol impact on Umkehr measurements from El Chichon. 
(b) development of the high altitude ( •40 km) balloon sampling system with specific attention 

to the adjustment procedure to match the Dobson tota:l ozone measurements . --
(c) development of a lidar system capable of routine ozone measurements in tl,e troposphere 

and stratosphere, especially above 40 km. 

(14) Develo~ a long-term satellite and ground-based temperature measurement program sufficient 
to measure a mid-stratospheric temperature trend to a 95 % confidence level of l .5K/decade . 

(15) Update the .accuracy (as opposed to precision) estimates of the meteorological rocketsondes and 
satellite observations . 

(16) Determine th-e satellite ozone and temperature temporal and spatial sampling requirements with 
estimates of resolution, accuracy and precision necessary to verify chemical, dynamical and radi­
ation theory . 

CHAPTER 15: TRACE GAS EFFECTS ON CLIMATE 

This Chapter examines our understanding of how increasing concentrations of radiatively active trace 
gases might lead to changes in the Earth's climate. The nature of the radiative forcing of the climate sys­
tem from changes in trace gas concentration is discussed . The roles of the various types of climate models 
are discussed, and the predktions of resulting climate perturbations resulting from individual increases 
in atmospheric trace gas concentrations are presented from such models. The role of the oceans in delay­
ing these climate changes is discussed . Finally, the effects of simultaneous increases in trace gas concen­
trations on the climate are estimated . 

Major Conclusions and Recommendations 

( 1) The problem concerning the greenhouse effects of human activities has broadened in scope from 
the CO2-climate problem to the trace gas-<:limate problem. 

(2) Non-CO2 greenhouse gases in the atmosphere are now adding to the greenhouse effect by an 
amount comparable to the effect of CO2 . This is a fundamental change from the situation during 
the period of 1850-1960. 
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(3) The rate of increase of the total greenhouse forcing is now 3-10 ti.mes greater than the mean 
rate for the period 1850-1960. 

( 4) The cumulative effect of the increase in all trace gases for the period from 1850-1980 is a pre.dieted 
equilibrium warming in the range of 0. 7 to 2 K. The three-fold range in the estimated equili­
brium wanning arises from the currently perceived unccnainty in the sensitivity of climate models . 
The contribution of the non-CO 2 trace gases to the cumulative equilibrium surface warming is 
about 30%. Time dependent calculations with a simplified one dimensional diffusive ocean model 
suggest that a surface warming of about 0.4--0.8 K (of the 0.7 to 2 K) should have occurred 
during 1850 to 1980. The estimated surface warming is not inconsistent with the value of 0.5 
to 0.6 K that can be inferred from observed surface-air temperature records . 

(5) If the growth rates of trace gas concentrations (or their emission rates) that were observed dur­
ing the decade of the 1970' s continue unabated for the next several decades , non-CO 2 trace gases 
can have as much impact as CO2 on future trends of surface and atmospheric temperatures . For 
the various trace-gas~cenarios considered in this sfudy, the equilibrium su·rface warming for 
the period 1980 to 2030 range from 0. 8 to 4 . 1 K. This wide range in the projected warming 
is ·due to the range in the assumed scenarios as well as due to the earlier mentioned uncertainty 
in climate sensitivity of current models . 

(6) Thus for the 180 year period from 1850 to 2030 , our assessment suggests a trace gas induced 
cumulative equilibrium surface warming in the range of 1.5 to 6 .1 K. Because of th~ huge ther­
mal inertia of the world oceans , only about 40 to 50 % of the above equilibrium warming will 
be realized by the year 2030. Consequently, if the current rate of increase in trace gas concen­
trations continue unabated for the next several decades, the climate system would be increasing­
ly in a st.ate of disequilibrium with the radiative forcing by the trace gases . 

(7) The import.ant non-CO 2 greenhouse gases are CFC13 , CF2Cl 2 , CH,., N20 , 0 3 and stratospheric 
H20 . On time scales longer than a century , radiatively active gases with lifetimes of the order 
of 100-500 years (e .g., CF3Cl , CF,. , CF2CICF2Cl , CF3CF2Cl , CBrF3) may also become impor­
tant in determining climate change if their growth rates continue to increase indefinitely . 

(8) CFC's , through their indirect chemical effects on 0 3 , have a potentially large stratospheric cool­
ing effect, as large as that due to CO2 increase. For a given scenario for increase in trace gases 
(including CO2) , the computed stratospheric cooling is significantly larger (by factors rang ing 
from 2 to 10 depending on the altitude) than the computed surface warming . 

(9) In addition to the direct radiative effect , many of the trace gases have indirect effects on climate . 
For example, addition of gases such as CH4 , CO and NOx can alter tropospheric 0 3 , which 
is a radiatively active gas . Within the troposphere, the indirect climate effects can be as large 
as the direct effects . On the other hand , within the stratosphere, temperature changes arc largely 
determined by indirect effects of CFC' s . Stratospheric H20 will increase due to the oxidation 
of the increasing concentrations of CH,. , and can be influenced by the trace gases through their 
effect on tropical tropopause temperatures . Furthermore , increases in tropospheric H20 , through 
the temperature-H2O feedback , can perturb tropospheric chemistry and alter the concentration 
of CH,. and 0 3 . 
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( 10) The fundamental issue that needs to be addressed within the context of the trace gas-climate problem 
is the relative irnponance of transpon, chemistry and the indirect effects of trace gases in governing 
the long-term trends of tropospheric and stratospheric 0 3, CH, and stratospheric H20 . A credi­
ble and successful attack on this problem must include model as well as in situ observational 
studies . The specifics of such studies are identified in this assessment. 

(11) Cloud feedback continues to be the major source of uncertainty in the surface temperature sensi­
tivity of climate models . At present , even the sign of this feedback is not known. 

(12) The next crucial issue concerns accurate determination of decadal trends in radiative fo rcings, 
trace gases , planetary albedo (to determine effects of aerosols and cloud feedback) and surface­
tropos~ere-stratosphere temperatures . The observational challenges are formidable and must 
be overcome for a scientifically credible interpretation of the human impacts on climate . 

APPENDIX A: CHEMICAL KINETICS .DATA BASE - . --

This Appendix contains tables of evaluated data for chemical rate constants and equilibrium cons­
tants . The first tabJe gives rate constants for second order reactions. The reactions are grouped into the 
classes : 0, 0( 1D), HOx , NOx , hydrocarbon reactions , CIOx , BrOx , FOx , SOx , and metal reactions . The 
second table gives r~te constants for three-body reactions in the form of values for the low pressure limit 
and for the high pressure limit. There is also a table of equilibrium constants for those systems in which 
unstable products may· be formed in association reactions . The values given are those recommended by 
the NASA Panel for Data Evaluation in the Panel' s complete repon which was published by the Jet Propulsion 
Laboratory . Pasadena, CA as JPL Publication 85-37 . 

APPENDIX B: SPECTROSCOPIC DATABASE: INFRARED TO MICROWAVE 

Accurate modeling of radiative transfer in the atmosphere is very dependent on the accuracy to which 
the spectroscopic parameters of the optically active atmospheric gases arc known . The primary objective 
of this Appendix is to review the status of the presently available database of spectroscopic parameters 
(line positions, intensities, pressure-broadened halfwidths , etc .) in the infrared to microwave spcctral region 
for molecules of interest for remote sensing and climate studies in the terrestrial atmosphere . In addition , 
this review contains detailed discussions of quantitative high-resolution atmospheric spectroscopy, laboratory 
spectroscopy (including reviews of current capabilities and efforts in progress), and spectroscopic data 
accuracy requirements for space-based remote sensing of the atmosphere . 

Major Conclusions and Recommendations 

(I) The three major computer-accessible compilations of spectroscopic line parameters (AFGL, GEISA , 
and JPL) contain among them data on over 400,000 transitions for 42 molecular species , cover­
ing the spectral range from O cm- 1 to 18,000 cm- 1. For the parameters presently contained in 
the compilations approximate! y 80 % of the line positions, 50 % of the intensities , and only 5 % 
of the air-broadened halfwidths may be considered to be of sufficient accuracy for most atmospheric 
remote sensing applications . In addition, spectroscopic parameters are totally missing from the 
compilations for a number of species of atmospheric interest (e .g. N20 5 and HNO,). 
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(2) With the present capabilities for laboratory spectroscopy and analysis , line positions can be rou­
tinely determined with high absolute accuracy. However , absolute line or band intensities and 
pressure-broadened halfwidths can be measured with accuracies no better than 5 % . This level 
of accuracy is insufficient to meet some of the requirements for future space-based atmospheric 
sensors . 

(3) The two major requirements for further work in laboratory spectroscopy for atmospheric meas­
urements and climate modeling are : 
(a) Line Positions and Intensities : Spectral parameters are needed for several infrared bands of 

major and trace constituents where data are either totally missing from the present compila­
tions or are of very poor quality . These problems are generally more severe at wavelengths 
shoner than 3 µ.m, although improvements are needed for certain species in all spectral regions . 

(b) Line Widths: Improved knowledge of air-broadened halfwidths and their temperature depen­
dence is ne¢ed for nearly all of the optically active.atmospheric species . Self-broadened and 
nitrogen-broaden_e9. halfwidths are also nee.ded.fo~ special applications such as gas correlation 
radiometry . 

(4) other requirements , in order of their relative imponance, include laboratory and theoretical studies 
of deviations from the Lorentz line shape, accurate integrated intensities and band model represen­
tatic:iNi for unresolved bands , more accurate absorption coefficients for the important pressure 
induced bands of oxygen and nitrogen , improved models for the temperature and pressure depen­
dence of the water vapor continuum, improved parameters for transitions involved in non-LTE 
radiative transfer in the upper atmosphere , and quantification of other effects such· as pressure 
induced line shifts which are presently considered to be insignificant for atmospheric spectroscopy. 

APPENDIX C: INSTRUMENT INTERCOMPARISONS ANO ASSESSMENTS 

This Appendix summarizes what has been learned regarding the reliability with which the concentra­
tions of stratospheric trace species can be measured with current techniques and instruments . During the 
last several years, there have been a number of field campaigns that have focused on the assessment of 
this reliability by direct intercomparison of results for a given species obtained by a variety of different 
methods applied simultaneously under representative atmospheric conditions . These formal and rigorous 
intercomparisons have revealed both strengths and shortcomings . 

Major Conclusions and Recommendations 

(1 ) Stratospheric ozone can likely be measured with a ±4 % relative uncenainty at altitudes up to 
about 40 km with state-of-the-art balloon-borne in situ UV absorption photometers. 

(2) The monitoring-type electrochemical ozonesondes appear to have . on the average . an overall un ­
certainty of± 10% and a precision of 5 % at stratospheric altitudes below 25-30 km . given cons is­
tent preparation of the sondes. 

(3) 'f!le data from the frostpoint and fluorescence water vapor instruments have a systematic diffe r­
ence of about 0 .75 ppmv (20% ), the origin of which remains unknown. 

( 4) Such intercomparisons are vital to real progress in assessing the rel iability of stratospheric obser­
vations and must be a component of experimental research in this field . 
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( 5) There are numerous unresolved differences among the results of balloon-borne long path 
techniques for several species, e.g . N02. 

.-

APPENDIX D: OZONE AND TEMPERATURE MONTHLY MEANS 

This Appendix is provided because global monthly mean chans of ozone and temperature have be­
come available, covering for the first time the height range 30 to 0.1-mbar, (approximately 24 to 64 km). 

For both hemispheres these chans are given for the four mid-season months, and for the pressure 
levels 30, 10, 1, and O .1 mbar, (0 .4 mbar for ozone) . Chans with total ozone are provided separate! y. 
This set of ch~s shows clearly the very close coupling between the temperatures and the ozone distribu­
tion and demonstrates the influence of the large-scale planetary waves, giving rise to very large longitudi­
nal variations. 

A discussion on the reil,llar and interannual variability of temperature and ozone is followed by a 
description of the mean state. . . .-. 
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ACT10N: Announcement of Program Plan. 

IUMIUUIV: This notice describes recent 
activities related to protection of the 
stratospheric ozone layer and outlines 
EPA's program plan far future 
examination of the issue. By enhancing 
EPA's research and analysis related to 
stratospheric ozone protection. this 
program will provide necessary 
technical information for use in future 
Agency decisions on whether or not to 
regulate chlorofluorocarbons (CFCs) or 
other chemicals that may affect the 
ozone layer. In addition. the plan places 
considerable emphasis on United States 
participation in on-going international 
research and discussions of global 
strategies for protecting the ozone layer. 

This notice provides a broad outline 
and general schedule for the 
stratospheric ozone protection program. 
Throughout the implementation of th,s 
program. EPA encourages public renew 
and participation. Where appropriate. 
the Agency will announce in the federal 
Register upcoming workshops and 
conferences and the availability of 
paper, for review. 
P:Ofl l'URTHI" INP:O"IIATION CONTACT: 
Stephen Seidel. U.S. Environmental 
Protection Agency, 401 ~ St. S.W .. 
Washington. D.C. :o.ieo (::02) 382-2:"87. 

SU~MINTAflY INf'OflllAT10N: 
Background 

By preventing most potentially 
harmful ultraviolet radiation (UV-B 
radiation) from penetratin11 to the earth·• 
surface. the ozone !aver acts 81 an 
important 1hield pro:ecrtn11 human 
health. welfare and the environment. 
The possibility that the production. u1e. 
and release of chlorofluorocarbons 
(CFCs) could cause the depietion of 
stratosphenc ozone wu first theorized 
111 a 1974 article in Notu~ by Rowland 
and ~olina . If a net depletion of total­
column ozone (i.e .. the total quantity of 
ozone encountered bv radia11on 
penetrating from the ·top of the 

atmosphere to the eartb'1 1urface at any 
given location) occ:uJTed. more UV-8 
radiation would penetrate to the earth'• 
surface. 

PoHibie health and t?n\;ronmental 
effects of exposure to :nc.--easeci UV-B 
radiation could include: increues in 
non-melanoma skin cancer: suppreHion 
o! the human i:nmune sntem: decreases 
in :he ;,rociuc:i\'1ty oi commerciaily 
impor:ant c,ops and aquatic o~ar.:sms: 
and accelerated degracat:on of 
poiyrneric matenals. In addition. EP.\ 
r1r.d :he '.l.diional Instn:i:es oi Heaith 
hJ·:e reccnu·.- 1n1t1ated studies to 
Jetel"!'Tline whether or :tot e'.'{posure to 
L"\"-iJ ~adiati,.m can conmbute to 
melanoma skin cancer. Finally. 
production and use of CFCs mar 
contribute to the pred:c:ed 6iobal 
wa:m :ng from the "greenhouse ef!ect'" 
throqh : wo pathways. First. c.liange1 in 
the disrr:bution of total-column ozone 
could ;,ossibly increase temperatw-e, 
and second. CFCs themsei\'H are 
infrared-absorbir.g gases that act 
direct!}' (in the same manner H carbon 
dioxide) to raise global 1urface 
temperature. 

Although less waa known aboi:t the 
possibie ~uses and ef:ectJ of ozone 
deplet :on in the mid-19;-o·s. EPA ~d 
0ther agencies responcied to concerns 
about thi1 issue by promulgating 
regulation• in 1978 limitinl the UH of 
CFCs 81 a propellant in none11ential 
aeroaol 1pray c:&nl (43 FR 11301: March 
17. 19781. CFC use u an aerosol 
propellant had grown to se percent of 
total CFC uae in thi1 country and Z5 
percent of total world conawnption in 
1974. By 1ignificantly reducma CFC UH 

and therefore the ri1kl of ozone 
depletion. thi1 action baa proV1cied more 
time to addre11 the complex acientific 
question, involved in as1es11n11 those 
nsks. 

While several other countries also 
acted to limit CFC use in aerosol 
propellants. this use continues in most 
countries. In addition. CFCs are used 
here and abroad for many important 
industrial and commercial processes, 
including refrigeration, air conditioning, 
and foam blowing, and as a solvent by 
the electronics industry. 

In 1980 EPA issued an advance notice 
of proposed rulemaking discussing 
possible further limits on domestic 
production of CFCs under section 157 of 
the Clean Air Act, 42 U.S.C. 7457 (45 FR 
66726: Oct 7, 1980). However, some of 
the scientific information summarized in 
that notice was soon outdated by more 

recent work in the field. and there have 
been substantial changes in the research 
community's understanding of several 
important aspects of the issue since 
then. In general, the more recent work 
has demonstrated that possible changes 
in the ozone layer are affected by a 
more complex array of physical and 
chemical forces than previously thought. 
and that substantial uncertainties 
remain ta be resolved before such 
changes can be predicted with 
confidence. In addition. EPA believes 
that any decision on further regulation 
of domestic CFC production or use must 
be based on further research and 
analysis. and should be evaluated in the 
context of possible international 
regulatory actions. Today's notice 
outlines the Agency's current plan for 
further examination and re1olution of 
Jiis issue. 

Two current areas of activity set the 
context in which EPA is acting. Both 
scientific and diplomatic efforts are 
underway, and each figurea 1ignificantly 
in the Agency'a plan. first, the scientific 
research community has expanded it s 
efforts to improve our understanding of 
the physical and chemical forces that 
affect the ozone layer and how these 
may change over time. For example. 
researchers now recognize that 
atmospheric conatituen.Lt other than 
CFCs have been increasing. and that 
future changes in these 1ubstances must 
also be considered in modellmg the 
future evolution of the atmosphere.. 
Researchers have also placed additional 
emphasis on the potential cl imatic 
impacts that might be caused by 
changes in atmospheric chemical 
composition. 

Several major reports on re lated 
scientific issues are planned for the next 
year. A major review of atmospheric 
science issues related to ozone 
modification is scheduled to be 
published in Jan)Jary 1986. This report is 
being sponsored by the NatJonal 
Aeronautics and Space Administration 
(NASA). the World Meteorological 
Organization (WMOJ. the United 
Nations Environment Programme 
(UNEPJ, and other national and 
international organizations. ~ASA is 
also preparing a companion report to 
EPA and Congress on this sub ject 
UNEP's Coordinating Committee on the 
Ozone Layer will hold meetings m 1986 
and will issue a report that cover.i 
atmospheric science and other areas of 
research related to the effects of 
exposure to UV-B radiation on human 



health, welfare and the environment. 
The Fluorocarbon Program Panel of the 
Chem.foal Manufacturers Association 
(CMA) continues to fund research 
primarily related to ozone monitoring 
and atmospheric modelling. Finally, in 
October 1985, the WMO convened a 
conference in ViUach. Austria to 
examine potential changes in climate 
that could, in part, result from increases 
in CFCs and other ozone-modifying 
substances and from changes in the 
vertical distribution of ozone. 

The second major focua of recent 
activities has centered on international 
negotiations concerning protection of 
the ozone layer. Conducted under! the 
auspices ofl.J1\'EP, these negotiations 
resulted in the adoption of the Vienna 
Convention far the Protection of the 
Ozone l..8yer in March 1985. Thia I 
convention creates a framework for 
international cooperation on research, 
monitoring and information exchJ nge. It 
also provides procedures for the future 
adoption of measures to control. 1\mit, 
prevent or reduce emissions of ozone­
modifying substances, should such 
measures be deemed necessary. This 
treaty comes into force after formal 
acceptance by twenty nations. I 

While successfully adopting the 
framework convention, the Diplomatic 
Conference in Vienna failed to agree on 
any appropriate global control 
measures. In lieu of such measures, it 
passed a resolution calling for an 
economic workshop to analyze re evant 
aspects of control options and for 
continued negotiations culminating in a 
second Diplomatic Conference currently 
planned for Apnl 1987. 

Program Plan 

EPA's stratospheric ozone protection 
program integrates the diverse scientific 
and economic research being carried on 
by EPA and by other organizations into 
a coherent framework for future Agency 
decisionmaking on both the domestic 
and international aspects of this issue. 
[See Figure 1.) Three primary elements 
of the Agency"s program are: (1) 
conducting analyses and res c:.m.:-. 
across a range of economic anJ 
scientific subjects aimed at n.irrowrn~ 
uncertainties: (2) participating in a 
series of workshops and conferences 
both in the United States and abroad 
aimed at improving undentandir.g of all 
aspects of this issue: and (3) deciding by 
November 1987 whe ther additional 
domestic regulation of CFCs is 
warranted. based on the information 
gained during the period of study. 
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Key areas for analysis include: 
evaluating potential future rates of 
growth in emissions: modelling the 
changes to the ozone layer that may 
result from changes in the atmosphere's 
composition: analyzing model 
parameters and predictions in light of 
atmospheric monitoring data; evaluating 
potential health, welfare and 
environmental effects from expbs.ure k> 
increased UV-8 radiation or changes m 
climate related to ozone modification; 
and analyzing potential economic 
impacts, including the potential benefits 
from limiting UV-8 exposure and the 
potential costs of liJnihng future 
increases in CFCs and other 
atmospheric perturbants. 

Analysis of future demand for CFCs 
and other atmospheric perturbants and 
the costs and feasibility of emission 
reduction technologies will be subject of 
a domestic workshop scheduled for 
March 19~6 and a UNEP-sponsored 
international workshop scheduled for 
May 1986. 

Analysis of issues related to the 
measurement and modelling of 
atmospheric changes will be based on 
the NASA/UNEP report scheduled to be 
ava ilable in January 1986, a planned 
companion report to be prepared for 
EPA and Congress by ;I/ASA and the 
results from on-going studies being 
conducted or funded or NASA, CMA's 
Fluorocarbon Program Panel. the 
National Oceanic and Atmospheric 
Administration and others. 

Analysis of potential health. welfare 
and environmental effects from 
increased exposure to UV-8 will draw 
from on-going research being funded by 
EPA in the areas of plant and aquatic 
effects. human health effects, materials 
damage. and climate impact 
assessments. Results of this research. 
along with that sponsored by other 
organizations, will also be used by 
U:\'EP's Coordinating Committee on the 
Ozone Layer for part of its report, 
scheduled for publication in 1986. In 
addition. the United States and UNEP 
are 10 ,r:; tl y sponsoring an international 
conferen~ on health and environmental 
effects related to ozone depletion and 
cii rr.ate change. This conference is now 
set for mid-June 1986 in Washington. 
D.C. 

EPA 1s also planning to convene a 
workshop to evaluate alternate global 
and domestic control strategies, 
tentatively set for July 1986. This 
domestic wor.kshop will be followed by 
a UNEP-sponsored international 
workshop on the same issue now 
scheduled for September 1986. These 
two workshops set the stage for 
resumption of international negotiations 

concerning a control protocol scheduled 
to begin in November 1986. 

EPA. in conjunction with the 
Department of State. plans to prepare an 
env ironmental impact statement 
pursuant to Executive Order 12114. 
"Environmental Effects Abroad of Major 
Federal Actions," in the event that a 
protocol is adopted. 

A more detailed discussion of specific 
studies and research to be used for 
these activities is available to the public 
by contacting Mr. Stephen Seidel at the 
address provided above. 

Decisionmaking Proces1 

Research and analyses prepared as 
part of EPA's program plan or developed 
by other sources will be integrated into 
one or more staff papers that will serve 
as the basis for future Agency 
decisiorunaking. EPA intends to make 
these staff papers available for review 
by the public and by its Science 
Advisory Board. The final staff papers, 
will serve as the technical basis for any 
regulatory decisions. 

At the same time. EPA will continue 
to participate actively in the ongoing 
UNEP worltshops and will provide 
support to the Department of State in 
negotiations concerning possible global 
strategies to protect the ozone layer. 
Because of the global nature of this 
issue, any decision conceminij future 
domestic regulatory actions will be 
evaluated in the context of ongoing 
international negotiations. 

By May 1987, EPA plans to issue a 
Federal Register notice summarizing the 
results of its program and either 
proposing further regulation related to 
this issue or presenting the basis for a 
proposed decision to take no further 
ac:ion at this time. A Federal Register 
notice promulgating regulations or 
announcing a decision to take no 
immediate action is scheduled for 
November 1987. 

EPA intends to make every effort to 
undertake the ·above activities within 

the timetable presented. However. the 
exact llming of many of the intermediate 
dates is contingent on outside parties or 
international agreements and therefore 
is sub1ect to change. Any such changes 
wi ll be discussed in individual Federal 
Register notices announcing the details 
of specific meetings and conferences. 

Dated: !l;ovember 29. 1985. 

Charles L E1.kim. 
Actmg Assistant Administrator for .-Lr and 
Radial.on. 
!FR Doc. 86-45 Filed 1~: 8:45 amj 
BILUIIQ COOE 6560--
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MEMORANDUM 

OFFICE OF THE UNITED ST A TES 
TRADE REPRESENTATIVE 

EXECUTIVE OFFICE OF THE PRESIDENT 
WASHINGTON • 

20506 
January 14, l986 

TO: CFC Trade Work Group 

FROM: Amelia PorgesA'f' 
Associate General Counsel 

SUBJECT: Trade Law Issues and ozone Layer Negotiations 

Negotiations have now begun on a Protocol to the Vienna 
Convention for the Protection of the Ozone Layer. This protocol 
would be the basis for an international regime for the regulation 
of production and trade in chlorofluorocarbons (CFCs). You have 
asked about trade law considerations relevant to the design of 
this regulatory regime. The following discussion is necessarily 
abstract at this point, and can only flag possible problems. Pep 
Fuller, Bob Reinstein and I will be glad to answer more concrete 
questions on trade policy and tra~e law as the negotiations 
develop. 

As long as the trade restrictions imposed are related to the 
conservation of natural resources, o~ necessary to the protection 
of human, animal or plant health, nothing in the GATT will 
prevent their adoption as long as they are not a disguised 
restriction on international trade. Similarly, all that is 
required to satisfy the GATT Standards Code is that the standards 
set be scientifically valid. Thus, any rule that satisfies the 
requirements of U.S. law (the Clean Air Act) will probably 
satisfy the GATT and the Code (and bilateral FCN treaties). 

A trade regime for CFCs may require that the parties discrim­
inate against CFC trade from non-parties. This raises two 
technical issues worth thinking about: dealing with transshipment 
of goods from non-parties to parties, and designing a rule of 
origin for the products subject to the protocol. Both can be 
dealt with, in the protocol itself and/or in national 
implementation of the protocol. 

GATT and the Standards Code 

~ (the General Agreement on Tariffs and Trade) regulates 
our trade relations with its ninety members. All of the current 
signatories of the Vienna Convention on the Protection of the 
Ozone Layer are also GATT contracting parties, with the exception 
of Morocco, which is in the final stages of GATT accession, and 



the USSR and Byelorussian and Ukrainian SSRs. GATT confers 
rights and obligations on its members with respect to imports and 
exports of products from its member countries. It d~s not 
regulate government treatment of foreign firms, nor does it 
regulate services, investment or technology transfer. 

The GATT generally bans quantitative restrictions on imports 
or exports, and prohibits import charges in excess of tariff 
concessions: these strictures would apply to any restriction on 
trade except if imposed under one of the exceptions provided in 
the GATT. However, GATT Article XX provides: 

Subject to the requirement that such measures are not 
applied in a manner which would constitute a means of 
arbitrary or unjustifiable discrimination between countries 
where the same conditions prevail, or a disguised restriction 
on international trade, nothing in this Agreement shall be 
construed to prevent the adoption or enforcement by any 
contracting party of measures: ... 

(b) necessary to protect human, animal or plant life or 
health: 

(g) relating to the conservation of exhaustible natural 
resources if such resou~ce~ are made effective in 
conjunction with restrictions on domestic production or 
consumption: ... 

Under Article XX, the members of the agreement could impose a ban 
or restriction or import fee on imports of CFCs (or products made 
with or containing CFCs) to the extent that such action is 
necessary to protect human, animal or plant life or health, and 
if the measure does not treat like cases differently. Similarly, 
we could certainly justify ozone-related trade measures as 
relating to the conservation of the ozone layer, an exhaustible 
natural resource, since the "parties to the agreement would 
presumably be applying restrictions on domestic production or 
consumption. 

Nothing in the GATT would prohibit a party from applying 
trade restrictions against all non-signers (regardless of whether 
they actually conform to agreement standards) on the bas.is that 
they have not formally acceded to the agreement. For instance, 

- Japan and Norway have notified the GATT that they prohibit all 
imports of whalemeat from countries not signatories to the 
International Whaling Convention. 1 

The standard in Article XX(j) is a very broad one. It could 

lGATT/L/4814, L/5165. 

• I , 
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conceivably permit sanctions against non-CFC trade of all 
non-signers, if such sanctions could be defended as environmentally 
motivated and as a functioning part of the agreement ... Note that 
measures under XX(j) need not be necessary to the conservation of 
exhaustible natural resources-- just related to such conservation. 

·For GATT purposes, the closer the relation, the better. 

In order to introduce greater discipline and transparency in 
national regulatory systems affecting trade, the Agreement on 
Technical Barriers to Trade2 (commonly known as the Standards 
Code) was negotiated under GATT auspices in the Tokyo Round, and 
entered into force in 1980. All but a few developed countries 
are members of the Code, and many developing countries (although 
there are no members that are not GATT members). 

The Code does not interfere with the adoption per se of 
regulations that meet real health and safety needs. Rather, it 
sets rules for setting standards and maintaining certification 
systems. One of these rules is that ~tandards-setting and 
certification systems should not ~reate unnecessary obstacles to 
international trade (this obligation is implemented with respect 
to USG regulatory activities in section 402 of the Trade Agreements 
Act of 1979 (19 u.s.c. 2532). The term "unnecessary obstacle" 
is not defined in the Code and has not been interpreted by the 
Standards Code Committee nor through disputes brought under the 
Code. ' • 

The Code covers the preparation, adoption and application of 
standards: determination of conformity with standards: and 
operation of certification systems. With regard to these activi­
ties, the Code generally requires that national and most favored 
nation treatment be accorded to products of other parties to the 
Code. 3 If a standard is scientifically justified (as U.S. law 
requires our standards to be), the Code will not stand in the way 
of its adoption as long as it imposes no unnecessary obstacles to 
trade. 

2Agreement on Technical Barriers to Trade (Standards Code), 31 UST 
405, TIAS 9616, done at Geneva April 12, 1979, entered into force 
January 1, 1980. 

3The Code does not cover regulation of processes and production 
methods, except where a party to the Code considers that Code 
obligations are being circumvented by the drafting of requirements 
in terms of processes and production methods rather than in terms 
of characteristics of products. &it@ Standards Code Art. 14.25. 
A standard that prohibited the use of CFCs to clean electronics, 
and prohibited as well the importation of electronics that had been 
cleaned with CFCs, would be one example of regulation of processes 
or production methods. 
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Bilateral Treaties 
L 

The U.S. has entered into many bilateral friendship, commerce 
and navigation (FCN) treaties over the years. Most FCN treaties 
were negotiated by the U.S. from 1945-62, based on a standard 
draft text. There are two treaty provisions of concern in the 
context of a CFC regime: most-favored-nation treatment (which 
requires that we give products of the treaty partner treatment no 
less favorable than treatment given to products of any other 
party), and national treatment (which requires treatment no less 
favorable than treatment given our own products). These provisions 
are contained in almost all of the 1945-62 FCNs, and (in some 
form) in many other of our bilateral trade treaties. 

However, !Article XXI, paragraph 3 of the standard FCN draft 
permits any action that is specifically permitted by the GATT. 
Thus, any action permitted by GATT Article XX is permitted under 
the standard FiCN text. 

The treaty question should be re-examined when it is clearer 
what the obligations of the protocol are likely to be, and who 
the participants and non-participants are likely to be. 

Transshipment and Rules of Origin 1 

A trade regime for CFCs could require agreement members to 
discriminate in their trade between the products of members and 
non-members. This raises two questions: first, how to deal with 
transshipment or diversion, and second, how to determine the 
origin of imports. These are both essentially technical issues 
that you may wish to raise in a later stage, when the trade 
aspects of the protocol have taken shape. 

Transshipment is an issue whenever there is a trade regime 
that discriminates by origin. For instance, the International 
Coffee Agreement4 provides that in times of oversupply and low 
coffee prtces, exporting members are to be subject to export 
quotas, and importing members are to enforce these quotas through 
limiting their imports from ICA members to coffee that has a 
an export license issued by an exporting member. 5 Where a country 
has filled its export quota (and, under the ICA, therefore ceases 
issuing export licenses) its exporters may be tempted to transship 

'International Coffee Agreement, 1983, TIAS __ -, done at London 
Set. 16, 1982, entered into force definitively Sept. 11, 1985. 

SA limited amount of imports from non-members is permitted, but 
the level of imports is set low enough to provide a strong 
incentive for coffee exporting countries to join. 
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coffee through a country that has not filled its quota and 
mislabel the coffee as being from the country of transshipment. 6 
However, the customs laws of the United States and mo,t countries 
provide substantial penalties for acts of this sort, which 
constitute customs fraud7 through false labeling of origin. If 
exporters or importers of CFCs were to transship CFCs or CFC 
products in order to evade restrictions on imports from non-agree­
ment countries, this would almost certainly constitute customs 
fraud. 

The other issue is determining where goods are from, for the 
purposes of the regime that would govern trade in CFCs and/or 
products. If this regime does significantly restrict trade, 
the rule of origin may be an important issue. 

If the products to be regulated here are produced in such a 
manner that the entire chain of production takes place in one 
country, determination of origin may be relatively straight­
forward. However, origin may not be s.o simple to decide for 
products of a multi-stage manufacturing process. Also, trade 
restrictions may lead producers to change the "origin" of products: 
after a U.S. antidumping order on televisions from Japan, for 
instance, the TV exporters shipped TV kits to Taiwan for assembly 
and export to the U.S. If CFC technology lends itself to this 
kind of evasion, and if such evas;on would undermine the effective­
ness of the agreement in practice, ' you may want to consider 
origin questions carefully in the protocol negotiations, and 
perhaps provide a uniform origin rule. 

Cleared: Pep Fuller 

6Preferably, unused export quotas are redistributed to other 
member coffee exporting countries that are a position to use them. 

7Entry of goods into the U.S. by means of false statements, 
regardless of whether the U.S. government is defrauded of duties, 
is punishable under 19 USC 1592 (civil customs fraud--subject to 
forfeiture of merchandise): 18 USC 542 (criminal customs fraud-­
$500 fine/2 years prison): and 18 USC 1001 (false atatements to 
the Federal government). 
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OES - John D. Negro~e 

Circular 175: Request for Authority to Negotiate 
a Protocol to the Convention for the Protection 
of the Ozone Layer 

ISSUE FOR DECISION: 

Whether to authorize negotiation of a protocol to the 
Vienna Convention for the Protection of the Ozone Layer which 
would control emissions of ozone-depleting substances. 

ESSENTIAL FACTORS: 

The Problem 

There is general scientific agreement that human activities 
are substantially altering the chemistry of the atmosphere in 
ways which threaten both the quantity and the vertical 
distribution of ozone. Certain chlorine and bromine 
substances, when emitted into the atmosphere, act as catalysts 
in a series of chemical reactions resulting in a depletion of 
ozone. Ozone depletion, by permitting greater quantities of 
harmful ultra-violet radiation to reach the earth's surface, 
will pose significant, even if currently difficult to quantify, 
risks for health and ecosystems. Given the complex chemistry 
and dynamics of the atmosphere, scientific uncertainties 
currently prevent a conclusive determination of safe levels of 
emissions. Because of the long atmospheric lifetime of these 
molecules, emissions affect the ozone layer for decades. The 
nature of the ozone layer requires international action if 
protective measures are to be effective. 

The chemicals ~tissue for this protocol -- chlorofluoro­
carbons (~CFCs") and some bromine compounds -- have substantial 
economic and social value, being widely used in refrigeration, 
foa~-blowing, fire-extinguishers, as solvents, and in most 
countries as aerosols. (Their use in non-essential aerosols 
was banned in the United States in 1978.) The U.S., Japan and 
EC countries currently account for about 90% of world 
productio~ and consumption. 

DECLASSIFIED/ RELEASED 
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The International Process ff 
The Vienna Convention for the Protection of the Ozon-e 

Layer, adopted under auspices of the U.N. Environment Program 
(UNEP) on March 22, 1985 and ratified by the United States on 
August 14, 1986, provides for cooperation in research, 
monitoring and information exchange. The Convention obliges 
the Parties to cooperate in taking measures to protect human 
health and the environment against adverse effects resulting or 
likely to result from human activities which modify or are 
likely to modify the ozone layer. The Diplomatic Conference 
which adopted the Convention did not reach agreement, however, 
on a protocol to control emissions of ozone-depleting 
substances. The final act of the Diplomatic Conference called 
for a series of scientific and economic workshops on the 
atmospheric science, effects of ozone depletion, and 
alternative control measures, followed by resumption of 
negotiations, looking toward adoption of a control protocol in 
1987 if possible. Negotiations are to resume December 1, 1986, 
with a diplomatic conference to conclude the protocol 
tentatively scheduled for April 1987. 

The Domestic Setting 

The Environmental Protection Agency, under terms of a court 
order approving a settlement reached in a lawsuit against the 
EPA Administrator by the Natural Resources Defense Co■ncil, 
must publish in the Federal Register by May 1, 1987 a proposed 
decision on the need for further domestic regulation of CFCs 
under Sec. 157 of the Clean Air Act. Compared to other 
environmental laws, the Act ~et~ a low threshhold for required 
acti0n by EPA: "the Administrator shall propose regulations 
for the control of any substance, practice, process, or 
activity ... which in his judgment may reasonably be anticipated 
to affect the stratosphere, especially ozone in the 
stratosphere, if such effect in the stratosphere may reasonably 
be anticipated to endanger public health or welfare." ln this 
connection, EPA is going through an extensive risk assessment 
process. A final EPA decision is required by the court order 
by November 1, 1987. 

An important goal in seeking an early and effective 
international agreement (in addition to the goal of more 
effectively protecting the ozone layer) is to avoid 
disadvantage to U.S. industry as a result of unilateral U.S. 
regulatory action required by the Clean Ait Act. Unilateral 
U.S. action in advance of international agreement could 
u~der c ut the global control effort. 



l . 
I 

t 

-3-

The principal producer- and user-industry group, thf 
"Alliance for Responsible CFC Policy," has reversed its · 
previous total opposition to controls, issuing a statemei-it 
September 16, 1986 that •responsible policy dictates, given the 
scientific uncertainties, that the U.S. government work in 
cooperation with the world cornmunity ... to consider establishing 
a reasonable global limit on the future rate of growth of fully 
halogenated CFC production capacity.• 

Proposed Position 

Our approach in the international negotiations is intended 
to influence those negotiations to achieve the most P.ffective 
international agreement possible. It does not prejudge the EPA 
Administrator's decision on domestic regulation. 

Although considerable evidence exists linking certain 
chlorine and bromine substances to depletion of ozone, 
remaining scientific uncertainties prevent any conclusive 
statement concerning safe levels of emissions. As a result, 
the Administrator of EPA recommends an international risk 
management strategy which would give a strong incentive for 
rapid development and employment of emission controls, 
recycling practices and safer substitute chemicals. We should 
therefore seek a protocol that explicitly or in effect provides 
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 
che micals down to the point of eliminating emissions from 
all but limited uses for which no s ubstitutes are 
co~rr ercially available (such reduction could be as muc h as 
95t), subject to III: and 

III . Periodic review of the protocol provisions based upon 
reg ular assessment of t he science. The review could re move 
or add chemicals, or change the schedule or the emission 
reduction target. 

These elements would provide a desirable margin of safet y 
against harm to the ozone layer while scientific research 
continues. At the same time, this approach would provide as 
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~uch certainty as possible for industrial planning in o'er to 
mini~ize the costs of reducing reliance on these chemicils, 
while allo~ing adequate time for adjustment. 

The timing, stringency and scope of the phased reductions 
will have to be negotiated. We would promote a scheme which 
allo~s flexibility for each nation to determine how it will 
implement domestically its international obligation. In 
reponse to UNEP's invitation, we have prepared for discussion 
purposes the attached draft text for the operative paragraphs 
of a protocol. 

We would favor setting national limits at or near current 
levels, in order to avoid increases in emissions from any 
Party. Elimination of most emissions would obviate the 
difficult question of equity -- the view that developing 
countries have a right to a fair share of world markets if a 
global limit on emissions is set: developing countries will 
have less reason to seek to expand use of products which will 
be obsolete in the forseeable future and they will benefit from 
the development of substitutes and of recycling and containment 
techniques. 

We will seek to include in the protocol measures to 
regulate relevant trade between parties and non-parties in 
order to create incentives for nations to adhere to the 
protocol's emissions limits. These measures will have an 
ancillary effect of protecting U.S. industry from unfair 
co~petition. We will assure that any trade provisions included 
in the protocol are consiste~t ~ith the General Agreement on 
Tariffs and Trade (GATT) and ' other aspects of U.S. trade policy. 

We have undertaken extensive consultations with industry 
a nd e r.v iro ~rnental groups and will continue to do s c as the 
negotiations progress. 

Legal Authority and Funding 

We expect that no additional legislation will be required 
to implement the provisions of a protocol specifying the 
regulation of ozone-depleting substances. As discussed in tr.e 
attac hed legal memorandurr., EPA has authority under the Clea n 
Air Act to regulate ozone-depleting substances wr. 1ch may 
reasonably be expected to endanger public health or welfare ar.d 
is currently conducting the risk assessment required to 
deterrr. i ne the need for additional regulation. 
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It has not yet been determined whether this protocoi;:would 

be concluded as an executive agreerrent or as a treaty s~bject 
to the advice and consent of the Senate. This will depe-nd, in 
part, on the content of the protocol and nature of the 
undertakings therein. The requirements of the National 
Environmental Policy Act (NEPA) and E.O. 12114 on Environmental 
Effects Abroad of Major Federal Actions are currently being 
considered. 

Costs related to implementation of a protocol will depend 
on the requirements of the protocol. As a party to the Vienna 
Convention for the Protection of the Ozone Layer, we are 
already committed to the establishment of a Secretariat (in an 
existing international organization such as UNEP or WHO) and 
Conference of the Parties when that agreement enters into 
force. Any additional costs to administer the protocol will be 
incremental. We will seek to minimize the services required of 
the Secretariat and any requirement for funding to support such 
services, and we will make every effort to ensure that 
necessary support staff are provided within existing levels. 
EPA will be responsible for reports to the Secretariat, 
pa~ticipation in technical reviews, and other commitments of a 
technical nature assumed under the protocol. 

Financial support for a cooperative science program to form 
the basis for periodic review of the protocol provisions will 
need to be considered. EPA, NASA, NOAA and other technical 
agencies would participate in any cooperative science program 
resulting from the protocol with their own funds. The U.S. 
already has a dynamic and extensive program on both the 
atrrospheric science and effects science, and as such is already 
by far the largest contributor to international scientific 
coo?er2tion in these areas. The protocol rnay be a mea~s to 
dra~ ad~itional co~rritments from other natior.s to contribute to 
scientific efforts. It will be possible to assess the need for 
any additional U.S. support in this area only as the 
negotiations progress. ~e will consult with and obtain the 
approval of 0MB regarding any corr~itrnent that could not be 
satisfied out of currently appropriated funds. 

RECO~~ESJATION: 

That you authorize negotiation of a protocol to the Vienna 
Convention for the Protection of the Ozone Layer which would 
co~trol e~issions of those substances which are the most 
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significant contributors to ozone depletion in accordancl::- with 
the principles outlined above. Subsequent authority wifi be 
so~ght to conclude any international agreement resulting-·frorr. 
these negotiations. 

~ Disapprove 

"l~~l~v 
Approve 

Attachments: 

A. Legal Memorandum 
B. Draft protocol text 
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' . lnited State~ Department of Statr 

SUBJECT: Authority to Negotiate a Protocol to the Convention 
for the Protection of the Ozone Layer to Control 
Emissions of ozone-depleting Substances 

The accompanying action memorandum from OES requests 
authorization to negotiate a protocol to the Vienna convention 
for the Protection of the Ozone Layer which would control 
~missions of substances, such as certain chlorine and bromine 
substances, that deplete stratospheric ozone. As indicated in 
the action memorandum, the United States is supportive of a 
protocol that would impose a freeze on emissions of most 
ozone-depleting substances, followed by a long-term scheduled 
reduction of emissions of these substances to a point of 
eliminating all but limited uses for which there are no 
commercially availabl~ substitutes -- subject to periodic 
review of the protocol, and if scientifically warrant~d, 
modification of its provisions. 

Legal authority to n~gotiate such a protocol derives fro n 
the constitutional authority of the President to conduct 
foreign relations and the statutory authority of the Secretary 
of State, 22 u.s.c. 52656, fO ~anage the foreign affairs of the 
Unittd States on a day-to-day basis. There is also ample 
statutory a uthority for the negotiation of international 
~rvi ro r. ~~ rit al agreer. er.ts specifically. 

For exa ~p le, section 102(F) of the National En vironnental 
P~ licy Act .of 1969 directs all agencies of the federal 
gov ern~ent to •recognize the world~ide and long-range charac t e r 
of environr.ental problens and, where consistent with t h~ 
foreign policy of the United Stat~s, lend appropriate support 
to initiatives, resolutions, and programs designed to maxi mize 
international cooperation in anticipating and preventing a 
declin~ in t he quality of mankind's world environr.ent.• 42 
U. S.C. S~332(F ) . Likew i se, section 2 of the United Nations 
En viro n~ e nt Progra ~ Participation Act of 1973 provides tha t 
• [ i )t is t t": e policy of the United States to participate i n 
co or d inated international efforts to solve environmental 
pr otl e~s cf global and international concern.• 22 u.s.c. S287 
~ ~ ~c . : ~c partiC i Fat1 0n c! th= Unit ~d Sta t es in the 
~~ ; ~~ :~ ~~:~ cf Lt ; p:o~ ~sc~ Fr ot c ~cl wo~ :t tc co nsis:c ~t ~ ~t~ 
t h.: :. poli c y . 
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:;il~; re~pe::t to t~e C-= VclC' i" r-::-:1~ of ir.l,:-!"r.::·.iori:) . 
agrce~ents for Lhe protection of the stratosphere, sec,on 1~ 6 
of the Clean Air Act grants the President the authoritf'•to 
enter into international agree~ents to foster cooperati~e 
research ... and to develop standards and regulations which 
protect the stratosphere consistenl with regulations applicabl,:­
within the United States.• 42 u.s.c. §7456. This S,:-Ction 
further authorizes the President, through the Secretary of 
State and the Assistant Secretary for Oceans and lnternational 
Environmental and Scientific Affairs, to •negotiate 
multilateral treaties, conventions, resolutions, or other 
agreements, and formulate, present, or support proposals at the 
United Nations and other appropriate international forums.• 
ll· 

The key aspect of the protocol will be lhe parties' 
cor.mitrnent to control their emissions of certain 
ozone-d~pleting substances. Under section 157 of the Clean Air 
Act, 42 u.s.c. 57457, EPA currently has the statutory authority 
to regulate such substances where they may reasonably be 
expected to endanger public health or welfare. Thus, it is 
anticipated that this obligation would be within the purview of 
existing U.S. legislation, although it may be necessary for EPA 
to promulgate additional regulations to implement specific 
control measures. Other statutory authorities under which 
regulations related to the protection of stratospheric ozone 
have been issued--~., the Federal Food, Drug, and cosmetic 
Act, 21 u.s.c. S301 !.£. ~-: the Consumer Product Safety Act, 
15 u.s.c. §2051 ~ .!!3.; and the Toxic Substances control Act, 
15 U.S.C. S2601 et !!.9..--also may provide, if necessary, a 
supplef'"iental basis for meeting U,.S. obligations under the 
protocol. 

Final determination of whether the protocol should be 
cc~clu de~ as a trea~y or an exec~~iv~ a;ree~c~t and whet her it 
is consist t ~t with existing U.S. laws obviously is dependent 
up~ n a final text. In the evenl th~ final text of the protoco l 
i r ? OScS obligations on t he United St ates t hat exceed existing 
laws, the protocol most likely will need to b~ concl ud~d as a 
trea t y, subject to the advic~ and cons~nt of the Senate to 
ratification. !t may also be necessary to se~k new legislatio n 
per ~itting the irnpl~rnentation of th~ protocol before its entry 
inlo force. 

W·,ilc the provisions to be includ-=C in t he protocol are 
s l ill in an e vo l utionary s:ag-=, th,:- action me~o!andum an~ 
a~ t ac hcd drafted protoccl text 1ndicaleS that the U.S. 
dc:cga t ion will rroposc for inc o rp oratio n in th~ protocol 
r -= :: SJ !cS rc ;~~ a t i n~ l ~ ~ trade cf cz on c-dcp ! c~ in g che r icals anj 
lc : \r : :c ; jcE f : ! pr c ~_: :n ; t ~OE ~ t~ ~- : ca : s bc:~c~ ~ F~! t lc S 
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the proLocol and non-parties. (!here is currenLly no 
t ~ ~~ ~ ~~ive U.S. position ~il~ rt'srecl to 2djitional trade 
c ~n ~rols.) Under secLion 1$7 of Lhe Clean ~ir ACL, the; 
Ac~inistraLor of the EnvironmenLal ProteCLion Agency ha! 
authority to pronulgate regulations for the control of a-ny 
s ubstance, practice, process or activity (or any conbination 
thereof) which in his judg~ent may reasonably be anticipated to 
a!fect the stratosphere, ~specially ozone in Lhe stratosphere, 
if such effect may reasonably be anticipated to endanger public 
health or welfare. 42 u.s.c. 57457. The language of section 
157 appears to be broad enough to permit the issuance of 
regulations by EPA to implement a protocol provision requiring 
trade restrictions to protect against ozone depletion and its 
attendant deleterious effects. 

However, if the authority granted pursuant to section 157 
is insufficient for this purpose, section 6 of the Toxic 
Substances Control Act (•TscA•), 15 u.s.c. 52605, generally 
authorizes the EPA Administrator to prohibit or limit by rule 
the manufacture (defined to include importation) and 
distribution in commerce of a chemical substance or mixture 
presenting an unreasonable risk of injury to health or the 
environment, such as the ozone-depleting substances at issue 
here.l/ Correlatively, section 13 of TSCA requires the 
Secretary of Treasury to refuse entry into the customs 
territory of the United States any chemical substance or 
mixture, or article containing a chemical substance or mixture, 
offered for entry in violation of a rule issued under section 6 
of TSCA. ~ 15 O.S.C. 52612. 

EPA's authority to regulate the export of such substances, 
mixtures, or articles under TSCA is somewhat circumscribed. 
Wi t h the exception of certain labelling, notification, 
reporting and information-retention require~ents, TSCA is 
i napplicabl~ to a chemical substance or mixture, or article 
co~t ai ni ng a c~e~ical substance or rr i xture, t ~at is 
~anJ fact ured, processed, or distrib uted in co~nerce solely for 
export fro rr the United States unless th e Ad ri nis t rator fin ds 
t ~3L it presents an unreasonable r i s k of in j ~ry to h~ alt h 
~l t r.i n the United States or to the e nv ironDent of t he Unite d 
Sta l es. TSCA section 12, 15 U.S.C. S26ll. In this case, 
b~:ause the ~nvironm~ntal problem is global in nature and 
conseq uently requires corrective measures universally, it is 
li kel y that such a finding could be made--~, tha t suc h 

1 / EP~ ~ay exercise its regulator y a ut hori~ y ~nder TSCA if L~c 
Xd~i ~l SLrator finds that a risk of inJ ury to health or t he 
c nvi ro n~ ~nt c ou ld noL b~ tffectivcl y eli r inated und~r anot her 
s~at ut c ad ~i ni £Ler~d by E?h or by a not~ c r ftd ~ral agency. 7E:~ 
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"" >: ~-: :: t E i n t he- l on g - r u n "' • .:. 11 ha v e- a j v c r s c l", c- a 1 t )-, o r 
c~~i ron~cn ~al tffe-cts wit~in th~ Un i te-d St ate-s. Inde-~d, EP ~ 
r a~~ ~~c h a finding i n 19-e w~e-n it p : o~ i t itt'~ (s~:JcC~ Lo 6 ~ 
e-xce-ption for Ctrtain essential uses and use-sin artict\s 
tXe- r pte-d und~r Se-Ction 3 of TSCA, 15 u.s.c. §2602) th~: 
processing of chlorofluorocarbons (CFCs) into aerosol 
propellant articles intended for export.ii 43 Fed. Reg. at 
11,319 and 11,321 (1978).l/ 

The validity of a restriction on relevant trade with 
non-parties in relation to the obligations of the United States 
under the General Agreement on Tariffs and Trade (GATT) has 
also been examined. The GATT normally bans quantitative 
restrictions on imports or exports and prohibits import charges 
in excess of tariff concessions. However, in consultation with 
the United States Trade Representative, we have concluded that 
a trade restriction could be drafted appropriately to fall 
within the general exception to the GATT contained in Article 
XX(b) which permits the adoption or enforcement of measures by 
contracting parties necessary to protect human, animal or plant 
life or health. Article XX(g) of the GATT also contains a 
general exception for the adoption or enforcement of measures 
•relating to the conservation of exhaustible natural resources 
if such resources are made effective in conjunction with 
rejtrictions on domestic production or consumption which could 
also be applicable.• ozone-related trade measures could be 
justified under Article XX(g) as relating to the conservation 
of the ozone layer, an exhaustible natural resource, since the 
parties to the agreement would presumably be applying 
restrictions on domestic production or consu mption. It should 
be noted, however, that these exceptions to ~he GAT T are 

2/ EPA's 1978 ban prohibited all non-essential aerosol 
~ropellant uses of CFCs--a suspected ozone-dep l eting c her ica l . 
E?A's a ct i on was proposed and initia ~ed under TSC~ b~!o r ~ t h e 
aj 6it icn of se-ction 157 (the stratcs~ h~ric oz one pr o~ec~io n 
provisions) to the Clean Air Act. In t he Fe~ e ral Recis:er 
ncl ice of its action, EPA observ~d tta t •[ b] e- ca ~se­
c~lo rofluorocarbon emissions anywhere in th~ ~orld deple-~e t he 
oz one laye-r and adversely affect healt h and the e~ viro n~cnt of 
t ~e- United States, the Ad~inistrator fines . that 
chlorofluorocarbon discharges from aerosol prop~llant article- s 
made i n t h~ United States and shipped abroad also caus~ an 
unreas on able risk of inj ~ry.• 43 Fed. Reg. 11 ,319 (1978 ) . 

3/ The Exp ort Adr inistra t ion Act, 50 U.S.C. A~p. 2401 et. s ~8 . , • - -~o~l d als o prov i de a Vehicle for rc g~l ating the- e-xporL of 
pr o tocol-covered chemicals and tec hno logi~s related to t he-ir 
pr ocu ction . 
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s~~JeCL LO Lh~ requir~~enL thaL r~as~res nc~ b~ appli~~ 1~ a 
rr.anner ~hich would consLitut~ a means of arbitrary or ~ 
unJustifiable discrimination between counLries wh~re the sar:-1e 
condiLions prevail or a disguis~d rcsLricLion on internaLional 
trade. CATT, Article XX. 

In light of the above, there is no legal obj~ction to the 
negotiation of a protocol to the Vienna Convention for the 
Protection of the ozone Layer as outlined in the accompanying 
action rne~orandum, subject to the concurrence of Land oth~r 
interested bureaus in the final text of the protocol and 
provided additional Circular 175 authority is obtained for 
conclusion of th~ protocol. 

~ 
' David A. Colson ----Assistant Legal Adviser for 

Oceans, International 
Environmental and Scientific Affairs 
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BACKGROUND: 

U.S. POSITION PAPER 

UNEP Ozone Layer Protocol Negotiations 

First Session: December 1-5, 1986 

Geneva, Switzerland 

This meeting is the first negotiating session on an 
ozone layer protocol since the Diplomatic Conference in 
Vienna in March 1985. The Vienna Conference saw the con-
e 1 us ion and adoption of the Convention for the Pro tee tion 
of the Ozone Layer, which es tabl is hes a framework for 
cooperation on research, monitoring an information exchange, 
and provides for the possible future adoption of control 
protocols. The U.S. was one of 24 o riginal signatories to 
the Convention, and has since become one of eight to ratify 
i t. 

There was considerable debate on a control protocol 
du r i n g the pre v i o us round o f neg o t i a ti on s , bu t because 
consensus could not be reached on t he op timal control 
strategy, a protocol was not ad op ted at the Vi enna Conference. 
I n s te ad , the Con f e re n c e pa s s e d a re so 1 u ti on c a 11 i n g for a 
series of workshops on the economic and technical aspects 
of various control strategies, followed by a resumption of 
protocol negotiations. 

During the past year two wor ks hop s were held. The 
first, held in Rome this past May, focused on pr-ojections 
of emissions of the ozone-modifying gases and on the 
tec hnical feasibility of controls. The seco~d, hosted by 
the U.S . in Leesburg, assessed var-iou s gener-ic control 
strategies with r-espect to a number of evaluative cri teria 
(e .g., effectiveness, cost, equity, etc.). Although there 
was much disagreement during t he Rome workshop, a preliminary 
consensus seemed t o ~merge Erom the congenial atmosphere of 
the Leesburg meeting. 

Since the Leesburg meetin,J, t he U.S. ha s communicated 
with other governments on se ve ral occasions: ( a ) a cable 
in October expressing U.S. ri8pes for the negotiations; (!:)) 
a cable in early November conve ying U.S. views on a protocol 
("U.S. Vie ws Statement"); (c) a cable on No vember 22 
conveying the u.s. proposed protocol text; and (d) bilate ral 
con sultations with t he UK , Canada, FRG, and the EC Commi ss ion. 
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U.S. POSITION: 

I. Election of Officers (Agenda item 2): 

II. 

A. Chair: The delegation should support the election 
of Winfred Lang of Austria as chair for the meeting. 
Lang served ably in this capacity at the Vienna 
Diplomatic Conference in March 1985. 

B. Vice chair(s) and rapporteurs: For the other positions 
on the meeting bureau, the delegation should support 
competent, "neutral" individuals, and seek geographic 
balance for the overall bureau. 

Review of relevant UNEP activities (Agenda item 3): 

Prior to the opening of the meeting, the alternate head 
of delegation should confer with the UNBP officers and ask 
that time spent on this item be kept as brief as possible, 
in o r de r to allow maximum time for discussion of the protocol 
text. 

III. Protocol discussions (Agenda item 4 ) : 

A. The overall u.s. goals during the negotiations are to 
reach agreement on: 

1. A meaningful near-term first step to reduce 
significantly the risk of stratospheric ozone 
depletion and associated environmental and 
human heal th impacts. 

2. A long-term strategy and goa ls Eor coping with 
the problem successfully. 

3. A carefully-scheduled plan for achieving the 
long-terms goals, including periodic reassessment 
and appropriate modi:icatio n o E the strategy and 
goals in response to new sci en t ific and economic 
information. 

B. U.S. objectives for the negotiations are c on taine d 
in the "U.S. Views Statement". The dP. lega ti on sho uld 
seek to reach agreement on: 

1. A near-term freeze on the combined emissions of 
the most ozone-deplet ing substances. 

2. A long-term scheduled reduction in emissions of 
these chemicals down to the point of eliminating 
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all but limited uses for which no substitutes are 
c ommercially avail a ble. Such reductions could 
be as much as 95 percent. 

3. Periodic a s ses s ment and possible adjustment of 
the control measures based on a regular review 
of the s c i enc e . 

c. Proposed Protocol text: 

D. 

The U.S. has drafted a text of the operative 
articles of a protocol which meets the above goals 
and objective s . For the purpos e s of this meeting, 
the delegation should support this text as the U.S. 
position . It should support having UNEP distribute it 
as a conference room document and should seek to have 
it become the focus for the negotiations. 

Specific positions on articles of U.S. draft text: 

l. Article II ( Control Measures): 

a. Timing - Keeping in mind that it may be 3-5 
years before the protocol enters into force, 
the delegation should, for the purpo s es of 
this meeting, initially support replacing the 
brackets in front of "years" in paragraphs 1, 
2, 3, and 4 with 1, 3, 6, and 10, respectively, 
but as a f,3.ll-back should seek to ·have the 
following range put in the brackets: 

para. 1 : 1 - 2 years 
para . 2: 3 - 5 year s 
para. 3 : 6 - 9 years 
para. 4 : 10 - 14 years. 

b. Stringency - The delegati on should support 
retaining the percentages c urrently in brac kets 
in par-agraphs 2, 3, and 4. As it is unli kel y 
that agreement on this will be reached at th i s 
meet i ng, the delegati on s hould as a fall - back 
seek to have a range set in eac h o f these 
brackets, with 20 percent as the low end of 
the range for paragr-aph 2 and 95 percent as 
the upper end of the range f o r- par-agraph 4. 

c. Chemical Coverage - Further re v iew after t he 
U. S. Views Statement was i ssued has revealed 
that "fully-halogenated alkanes" is too broad, 
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in that. it includes certain chemicals that we 
do not think should be controlled (e.g., CCl4), 
The specific chemicals the U.S. believes should 
be controlled are: CFC 11, 12 ;< 113, an:tl ll5r 
and Halon 1211 and 1301. The EC members will 
likely want to include only CFC 11, 12, and 
perhaps 113, at this time. 

The delegation should use its discretion on 
whether there is some tactical advantage to be 
gained by continuing to support control of all 
fully-halogenated alkanes for the time being, 
in order to use this as a bargaining chip to 
eventually achieve the U.S. preferred list. 
I f i t a pp ea rs the re i s no tac ti c a 1 ad van tag e 
to be gained, the delegation should seek to 
amend the text by: 

replacing the phrase "all fully-ha l ogenated 
alkanes" with "the controlled substa nces"; 

adding to Article I the following definitio n : 
"Controlled substances" means those substances 
listed in Annex A; 

listing all of the chemicals note d above in 
Annex A (which should be submitted as a 
conference document). 

2. Article III (Calculat i on of Aggregate Annual 
Emissions): 

Production vs. Net Use - In the U.S. Views 
Statement and the draft protocol text, the opt ion 
o f controlling either production or "net use" 
(i.e., production exports+ imports) was l eft open. 
Article II calls for reductions in emissi ons, and 
Article III is constructed so that e miss io ns can 
be represented by either producti on o r " ne t use". 
Using product i on would make the protocol s impler 
and compliance easier- to monitor, but t he "net 
use" appr-oach al'lows greater freedom o f trade 
among the Parties. 

U.S. thinking at t h is time is to fav o r t he "net 
use" approach, and thus the delegati o n s hou ld 
support retention of subparagraph band c o f 
paragraph 1 (subparagraph d is applicable un der 
either approach and should also be retained). 
However, beyond the i~~e d iate objective o f 
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retaining the bracketed language the delegation 
should keep a low profile on this question, try 
to stimulate fruitful discussion on the pros and 
cons of either approach, and try to gain an 
understanding of how other countries feel about 
this. 

Because the terms "use" and "consumption" may 
carry undesirable connotations of, e.g., specific 
use bans, the delegation should use the phrase 
"adjusted production" to stand for the "net use" 
concept. 

3. Article IV (Assessment and Adjustment of Control 
Measures): 

Al l of the text in this Ar tic le is unbracketed 
and the deleg ation should support i ts retention, 
(with the amendment noted below) while being open 
to drafting improvements. If there are any dis­
agceemen ts in substance, the delegation should 
seek to have whatever part is in controversy 
retained in brackets rather than deleted. 

The above notwithstanding, the delegation should 
seek to amend paragraph 3 so that the Parties will 
take into account not only scientific, but also 
economic and technical, information in their assess­
m8nt of the control measures. Annex II o f the 
Convention and / or old Article V ( see below) should 
be referenced in the amending language. 

~- Article V (Control of Trade): 

The delegation shoul d strongly support retention 
o f th i s Ar ti c 1 e . F o r the b l a n k b r a c k e ts i n f r on t 
of "years" in paragrap hs l and 2 , t he delegation 
should suppo rt having this be th e same number as 
for Article II paragraph 1. 

The delegati o n should support retention o f the final 
brac keted c l auses of paragraphs land 2 -- which 
are included so as to a void conflict between these 
provisions with th-e--GATI--a-flddomestic laws ---51Td 
~ ---ha_v--i·n g ---the s e--b.e _ _.1.in-b-ra-c k-B -te d . 

The delegation sho uld support retent io n o f 
subparagrap h b of · paragraph 2 a-nclmay- ·agree-- to 
~-i~ --be -U-n bra~~--
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If there is sentiment in the meeting that paragraph 
3 is too weak, the delegation may support having 
a second alternative added and may suggest the 
fol lowing text: 

Within [ years after entry into 
force of this Protocol, each Party shall 
res tr ic t imports of products containing or 
produced with fully-halogenated alkanes from 
any state not party to th is Protocol [, 
unless such state is in full compliance with 
Article II and this Article, and has submitted 
information to that effect as specified in 
paragraph 1 of Article VI]. The Parties 
shall develop as soon as possible guidelines 
for harmonizing these restrictions, to be 
included in an annex to this Protocol. 

5. Article VI (Reporting of Information): 
The delegation should support retention of this 
Article but be open to any suggested improvements. 
The delegation may agree to deletion of subparagraph 
3b if most other delegations believe it is not 
needed. 

E. Positions on other sections of previously negotiated 
Draft Protocol Text: 

The u.s. draft operative articles are intended for 
incorporation into the protocol text developed during 
the previous sound of negotiations i.e., the fifth 
re v i s e d d r a f t te x t. 

I n g e n e r a 1 , the de 1 e g a t i o n s ho u 1 d p re s s f o r ha v i n g · , 
maximum time spent on the "operative" articles, and 
s u g g e s t th a t the o the r a r ti c 1 e s be d i s cu s s e d a t a : : 
subsequent meeting (or, at least, that the preamble 1/ i 
be d is cussed 1 as t) . I f u n success f u 1 , the de 1 e g a ti on 
should use the fol lowing guidance: 

1. Preamble: 

a) replace references to chlorofluorocarbons by 
something more general, like "certain man­
made chemicals"; 

b) delete references to aerosols; 

c) seek to remove preambular paragraphs that 
weaken the thrust of the protocol. 



-7-

2. Old Article I (Definitions): Delete paragraph 4; 
add new definition of "controlled substances" 
as noted earlier. 

3. Old Article V (Research, Development, and Exchange 
o f I n for ma ti o n ) : 

The cable to UNEP indicated that the U.S. draft 
articles II - VI were intended to replace Articles 
II - V of the 4th revised draft text. Although 
there is no direct replacement for old Article V, 
the delegation may, if this is raised, indicate 
that the essence of this is covered in new Article 
IV and Annex II of the Convention. However, if 
there i.s still sentiment for retaining this article, 
the delegation may agree to its retention, but 
suggest that everything up to the first comma in 

.,.--; 
/ 

paragraph 1 be deleted. - - -- --. 

4. Old Article VI (Technical Assistance) - support as is. 

5. Old Article VII (Secretariat Functions ) - r-edraft 
subparagrap h band c to be consistent with new 
operative articles. 

6. Old Article VIII (Meeting of the Parties) - consider 
ho w to incorpor-ate specific reference to the "assess­
ment meetings" for purposes of paragraph 3 of new 
Article IV. 

7. Old Articles IX - XII - support as is. 

IV. Plans for Future Work (Agenda item 5 ) : 

/ 

The delegation should stro ngl y support having the negot ia tions 
stick to the current UNEP schedule (i . e. , sec ond negotiating 
session in Februar y; Diplomatic Conference in April 1987 ) , 
noting that it has been almost two year:s since the Vienna 
Diplomatic Confer:ence affirmed the nee d for: a contro l protocol . 

v. Other Matters (Agenda i tem 6): 

Under t hi s item, UNEP may ask for pledges fr om participating 
countries to offset the c o st o f future meetings,,and/ot'.' to 
~-r- t..ici.p.a.t..i-0n- by de VA -l-D p-i ng-cou n tr..y----r-e p-r-B-S-e-A-tative.s. 
If so, the delegation should indicate that t he u.s. EPA is 
willing to contribute $20, 000 . The delegation may, at 
its discretion, make this pledge on a matching funds basis. 



• -
,. 

-8 -

GENERAL ISSUES 

I. Press: All press inquiries should be referred to the 
head of delegation. 

II. Budgetary Commitments: The delegation should not commit 
the u.s. to any activity that cannot be funded out of 
current appropriations. 

Drafted by : 
Jim Losey 
EPA/ OIA ( 382-4894 ) 
1 1/25 / 86 

Clearances: 
Richard Benedick: State / OES/ E 
B i ll Long: EPA/ OIA 
Ted Harris : DP C 
Ed Shy k ind: Commerce 
Robert Watson: NASA 
Barbara Moore: NOAA 
Richard Brozen: 0MB 
Coleman Nee: CEO 
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IE DETERl1 I NEDI; AIID REVEALFD IIIIEXPERTEDL Y STRONG 
DEVELOPING COUHTRY SUPPORT fOII A l'aOTOCOl AND U. S. 
POSITIOl1S IN GENERAL IAI.BEIT FROII A SPARSE LDC 
TURNOUT!. PROSPECTS FOR NFXT SESSION HEAVILY DEPENDENT 
UPON EUROPEAN C011NUNITIES' 1/llllllGNESS TO COtlSIOER 
COIITROL PUSURES OVER LONG TERN, AND UNEP' S ABILITY TD 
PREPARE ADEQUATE .l~IS FOR DISCUSSl011S, INCLUDING 
ATTRACTING PARTICIPATION IY IIORE GOVERNMENTS . OVERALL, 
USOEL BELIFVES 111PORTANCE OF THIS INITIAL RNUND OF 
NEGOTIATIONS CAPTURrD VERY I/Ell IN 1/ASHINGTOII POST 
EDITORIAL OVER I/EE.ND WMICH OBSERVED THAT wUOTE All 
THE 110VEMENT IS IN THE RIGHT DIRECTION UNQUCiE. END 
SUMARY. 

2. l'ARTICIPATION: 1/HK·LONG NEGOTIATING SESSION 
ATTRACTED SOl1E _128 PAUICIPANTS FR011 25 GOVERNMENTS_ AND 
TliE LuMIIIS~ION FOk !Hi: EUROFHH CQ~l'IUNITIE:;, 5 OTHER • 
INTERGOVERNl1£NHL ORGANIZATIONS (U~EP, 0£CD, 11110, ECF, 
AND COUNC I l OF EUROPE!, .AND NI NE NOIIGO~ERNPIENTAL 
INTERNATIONAL BODIES, INCLUDING INTERNATIONAL CHAl18ER 
OF CO!IMERCE, EUROPEAN CHENICAL INDUSTR~ AND AEROSOl 
ASSOCIATIONS, ENYIRONl1£NTAL DEFENSE FUND, WORLD 
RESOURCES INSTITUTE AND NATURAL RESOURCES DEFENSE 
COUNCIL. GOVERNl1ENT PARTICIPnlON WAS ONLY ONE-HALF OF 
UNEP ' S EARLIER ESTJl1ATE lOF HJ: lARGENTIU, 
AUSTR~LIA, AUSTRIA , BELGIVM, BRAZIL, CAHAOA, DENMARK, 
EGYPT, FINLAND, FPANCE, FfiG, HUNG•RY, ITALY, JAPAN, 
11EXICO, NETHERLAND,, NOR~~Y, PHILIPPINES, PORTUGAL, 
SIIEDEH, SIii HERL ANO, US,R, USA, UK, ANO URUGUAY! 

FOLLOIIING \/ERE NCTABU: ABSENCfS : CHINA, INDIA, KENYA, 
NIGERIA, AIIO EC 11EMBERS IREIPNO, SPAIN, AND GREECE. 
!ELGIUN, N(\I CHAIR OF COUNCIL OF EUROPEAN COMMUNIT I ES 
BEGl~s!NC. ON I JANUARY, \/AS REPRESENTED (ON L JMITEO 
BASIS ONLY) BY GENEVA NISSION OFFICER, AS I/AS NEXICO. 
LARG[ A~ER I CAN CONTINGENT PRESENT . IN ADD I TION TD 
OH IC I AL DELEGATION {l{fr.~~D BY :TATE DEPARTr.[NT DEPUTY 
ASSISTANT SECRETARY RICHARU BENEOlt.KJ , SESSION 
ATTRACTED SIX CONC.RESSIONAL STAFFERS, FIVE 1NOUSTRY 
r.EPRE'.iENTATIVES ANO FOUR PRIVATE EN11R~MENTAL 
ORGANIZATIONS . 

3. UMOSPHERICS: NEETING ABLY RUN BY ELECTED BUREAU: 
WINFRED LA!IG (AUSTRIA! CHAIRMAN ; VLADll11R ZJf;HAROV 
IUSSRI AHO AHMED IBRAHIM (EGiPTl VICE-CHAIRM~N ; GfR kLDO 

NASC IMENIO · S IL YA !BRAZ I Li R.~PPORTEUR . UNi:P OEP UTY 
EXECUTIVE DIRECTOR 1/ILLIAH MANSFIELD SET GOCD TONE IN 
OPENING STATEMENT 1/HICH lr.P~ASIZED ACCUHUl~T ! NG 
SCIENTIFIC EVIDENCE OF THREAT TO GlOBAL ECOS \"STEM , ~NO 
THE SOLID coouttD , ~RK MIO MOMEtH 1Jt1 IIHICH TH( PA ST T\10 
YEARS 0~ IHTERtlATIONAL '.; CIENTlflC MEETINGS ttlO 
CONSULTATIO~S HJO cR[ ~TEO . MANSFIELD "$ QUOT[ RI SINo 
TIDE IN THE AFFAIRS !if IIEN U~QUOTE \/AS SOMH·HAT 
STEMNEO, HO\IEV£R, IY UHEP S FI.ILURE TO HAYE KEY ORAFT 
PROTOCOL TEXTS ~) U. S. AND CANADA) AVAILABLE FOR 
OJSTRIBUTION UHi IL SECOND DAY, AND SUISEOUtNT IUUll I TY 
TO PRODUCE TRANSLATIOtlS OF NEETING ROOl1 PAPERS QUICHY 
IN ALL LANCVAGE~. l~SSR RESERVED ON FINAL REPORT IN 
ABSENCE or RUSS I AN VERSION . ) 

4. 11£ET ING \/AS Vt? '. :SEFUL IN DEFINING A CONMO" 
UNDH , TA~OING OF ~Er (U,CERNS •NO OPTIO~S ON IIN I CH IIN 

EFFEC li i[ SECCNO SE SSI ON DEPEND~ . SEVERPL DELEGATES 
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~ARTICULARLY FR GI NOT[O PR I VA TELY THE GREAT VALUE 

THE I R GOVE RNHENTS RECE IVED FROM TH[ RECENT BRIEF INGS I M 

EUROPE PRE SENTED BY A STATE DEPARTMENT/EPA TEAM, ANO 

URGED THAT THEY BE CONTINUED AND AIMED AT EVEN HIGHER 

LEVELS OF GOVERNMENT OFF I CIALS. NE GOTIATING SES SI ON 

ITSELF UN DOUBTEDLY CONTR I BUTED TO HEIGHTENEO OFFIC I AL 

ANO PUBL I C AWAR ENES ~. PR: ss CO VER AG E ~OREIGH AND 

LOCAL) \IAS HEA VY , 11 1TH MEET l t/G RECEIVING PROMI NENT 

ATTENT I ON I N SIIIS~ ANO FRENCH PAPERS A~ D OH TV. 

S. MID-IIEEK VISIT TO IIEGOTIATIONS BY EPA AOM lll!STRAT OR 

LEE THOMA: MlD ASSOCIATE AOM I I/IS TRATOR FITZHU GH eREEN 

FURTHER SY~SOLl!EO U. :. CO MMITMENT TO ~EGOT I AT I OH 

PROCE SS ; ANO 0 11/llER FOR HE4D: OF DELEG ATI ON AND 

AME RI CA~ TEAM HOSTED BY THCMA: AUD n1 : ~1cu CH •RGE 

RONALD FLACK AT AMBAS~~D OR ' S RE SI DEN CE P~OVIDEO IIELCOME 

OPP ORTUNITY TO EXPL ORE ATTITUDES ON FUTURE PRO SPECTS IN 

.LE SS FORMAL ATM OSPHERE. 

6. GO~[R U~[Hl POS I TIONS/APPROACHE S: 

(A) U. S. - BEN:DICK ltlTR00 '.1 ClD ON MOIIOA Y &~SI C 

THPEE-PART POSITIO I◄ 11. E. , NEED FOP El.,LY FIR:T SIU, 

LOt,G HRH SlR6lEGY ~Iii! llflL - ru1wn PR0:• ::1 ~[ CHG 111TH 

PRO TOCOL TE XT CALLING FOR EAPL Y EM I SS I ONS FREEZE AND 

SUBS[CU[NT T IME -PH A, ED RE CUC I IOtL Gl>Ett T[tl CR OF 

MEET ING, A~ii A6;fl/C[ or OEEi\lE ON SP ECIF I CS , u;oEL 

FOCU SSED I TS EFFO RTS ON [ H:URIN G 6R CAD SUPPO~T FOR 

BA SIC ELEMENTS OF A PROTOCOL IIHICH MOULD HAVE BOTH 

MEANINGFUL NEAR AND LONGER TERI \ CONTROL MEASURES ; \IOUL D 

COVER T~E B;n:~E:T SPf CTRU~ OF po• rur lAL OZOH[ 

O[PLET lll~ CH UIIC~lS ; ANO 1/0UL D co:1i:\IM GCOO : Cl[hTlfl C 

~.S'.iESS~:tii M!~ TfC~ IJOl OGY Fo; c 1% ~iCHAf!l:M, H,qf 

WA S Vl~T UALLY NO C[ f AT [ ON sue:TANCE or U. S. DRAFT 

PROTOeCL TE XT, OR OTHERS. 

ffi l CANADA - CAN aDI ANS PRE S~ EO THEIR PROPOSAL ~LOBAL 

EM ISSIONS LIMIT PLLOC AT [D NATIONALLY ON BASIS OF GCP 

MIO POP ULATIOI" QUI TE VIGO~OUSL\ THE FIRST TWO DAY, SUI 

BACKED OFF WHEN IT RECEIVED VI RTU ALLY NO SUP POR T. 

CAN ADI AN DEL[G aTIOH THEIi COHC[NTRAT[D ON :uPPORT I NG 

u. s. AtlD tlO~QIC EF rORT TO ~CH I EV[ co11s,11;us 011 6RC AO 

UTLINE S OF PROTOCOL RA THER THAN ON SPE CIFI C FORMULA S. 

(Cl NORDICS - 0~ TU [ :OAY, NOR \l~Y, FINLAtlO ANO :11ED,N 

EtlOORSED U.S . AP? POACH IN GENER AL, ANO TABLED AN 

AMEN [JM[tll 10 JI'[ u. s. T[ /.1 C"ll I l ls FOR A r I R,T :'EP 

P~ AS [-O ali:I er u·.1,:1 0·,: or ?: P[qcEa T RAHE, TH s'I A 

FREEZE , 111TH CO•ITF.C LS BAS[D c:l AOJu:rrn FRCOUC TI OII 

(PROOUC TIOI/ M! :/t!~ EW :J RT S PLUS lllr~OfS Ml f,l lS CHE,:ICALS 

OESTRO HO) R;; THER TH,<IJ Ct/ :TRAIGlfT PROUIJCTIOII . 

PREDICT A6LY, IIORO I" VEF.E JiG GP.[S'.;IVl 11, PL•• S•JIIIG E•~LY 

PROIC•COL, t i ,O u1J1 :F011(U lh CC-cC.TI I/G TO ~nld lri El 

PER CEIV:D TO SE uN II I LLINGHESS OF EUROPEAN COMMUN I TIE, 

TO MOVE VIG OROYSLY. 

(0 ) [ UROP[t'I C0'1M'.''IITI ES - EC co~r1::: 10•, 01:;TR I Fl; T[D 

OUOH nc1,1:1c•1~L H ?[ R UliQ•J OIE c:: l.c J!,[~C af , S• : ED 
SlR UCIUR•LLY 0:1 U.S. T[ , T eu, \!II H SEVUAL IMPCR TAl/1 

OIFF[REt/CE S: Oi/LY CFC II ANO 12 l:OUL D SE rRo:rn Al 

1986 PRODUCT I~~ LEVELS , ANC ANY LOIIGER TEG M RONTRC L5 

WOU LD OtiL Y 6E STUDI ED . CC Ml:S1011 PROr[::ro It.A BI LITY 

TO N[ GOTl~TE AtlY FURTH ER BE C.u:c or 011,1 L IM I TED 

ATTE l/11011 ,:rnv1oro TO 01011[ IS,ul AT IW l'[ rt[P l l re 

CO U1iCIL M[ [l 11.,:;, 1:" : H 'JC.S oor. 1•1JT[O BY TH RH I t:, 

ACC IDENT AIW Ci•[P.11081L. EC CL"lt::o T•I.T 1r:; MA•:uc 

THI: I/HK \IA: TH[" [ fCRE \' [ i<I ·LIMIHO , ~•:~ THAT B[ 

RE , UL J; or 1~1: H[lllliC, \/O•JLu ~C '! I TC EE pof:, 11 1[0 TO 

THC 1:,1.: :CH ! CIJL[D [C cec ::c 1, o, tllJIR C·:1' \!IT Mi l/lST [;i, 

M[ET i liG 0:1 r_i, ;;cH 2~ . TH I : FP ~V [ ,l ~ MJO'l clUViBL •'; '.; 

UNCLASSIFIED 

BLOCM TO FURTHER PRCG~ESS, ESPECIALLY \/HEN THE HEADS OF 

THE U. K. AND EC DELE GATI ONS DEPARTED GENEVA IIEDNE SDAY 

NIGHT . 

(E) SOVIETS - I/HILE U,SR DELEGAT I Oll ACKrlO\ltE D(,[D OZOtlf 

DEPLETIOt/ Rl'iK AT OUTSET, THEY SEEMED UNF~MILlt.R 111TH, 

AND I/ERE SHt.RPLY CRITICAL OF , SCIENTIF I C EVI DENCE TO 

SUPPORT URGENT MEASURE S. ON THAT BAS IS, THEY ARG U[D 

THAT 01/LY CFC II AND 12 ,H OUL D BE COtlTROLLED , AIID Bf 

THCSE \/HO HAVE CAIIS(D THE PROBLEM IU. S. A!ID EC IIATI OllS , 

BY INFEREtJCEI . LATE THUP.~CAY, JUST EHCR E TH E DEB ATE 

ENDCD , THE SOVIET S INTRODUCED A MllRil !L I 1/0eDED TE XT 

CALL IIIG FOR A GLOBAL PRODUCTION L i MIT f CR UC II AIID 

12, ALLOCAlE D TO IIATICIIS EAsEO Ct; TH[IP P,OUUCT IOil 

CAP ACIT I ES AtlO POPULATIOU, 111TH LDC , £1,J OY I IIG TOHL 

EXEMPTION FROM CONT_ROLS. WH IL E TH IS IS SOMl\lHAT 

SIMILAR TO CA N/\DI Atl'APPROACH, NE I THE e SOVI ETS 11101< 

OT HERS) DRE\/ THiS C~~ 0 .~1, 0N . PRl\'ATtLY, SOVI ET, 

E1.PRES SED STROT,G lt, i LRE,T I N COLL~fC•A llllG 'JITH us~ OH 

OZOIIE RESEARCH, IIICLUDING At/lP.RCTIC A. 

(r) JAPAtl - JAP r.~:[~E Df LEGATIOII , eo, H I ll PlEtl~RY 

O[P. ATE At,Q Ill AC HOC ~ORXING r,~~,;p E,T1' 6LI SHE C BY 

CHA I RMAtl, CAHE ACROSS MS MOST CON St:R vi<T IVE OF 1/E,IERH 

NAT IOI/S OtJ TH I: ISS 'J [ , I HO I CA IIIIG Tn AT JAP AII FA VORS A 

PROO UeT I Oll CAP l>CITY CAP, ON CFC II A~O 12 OllL '/. !THI S 

IS THE PREVIOUS POSITION OF TH[ EC .) THE JAPANESE WE •E 

FRAIIK IN ADMITllNG THAT THEIR APP ROACH IS TI ED TO TH EIR 

RECENT LARGE EXPANSION OF CFC 113 CAPA CI TY TO SERVE 

ELECTRONICS 11:ou: TRY , NOTING THAT HE r-(SI H IS TO 

SUBSTITUTE r oR OT li ER S~L ',[NT$ F'JilllO 10 BE TO XI C IN 

IIC~ Klf:,:; PL AC E Ell~IROli~c•I'~ . 

7. STATUS or KEY I SS'.IE: 

~I SCOPE OF CO VER AGE - NO COUI/TRY DI SPU TED IIEEO TO 

CONT ROL CFC II At;D 12, ANO MANY \/ANT 10 I NCL UDE 113 
!JAPAN OFPO: [O l . U. :; , , NORD I CS Al/~ (AIIADA ARGUE D f OR 

EVEN BROADER CO \IE " Av E TO 11:CLUOc H>ILOII:, BUT SOVIETS 

I NSI STED TH AT 1/0R~l~G G~DUP'S MAIIDAT[ Ao OBTA I NED fRCM 

UNEf VI, : OUO T[ IIARRO\I Ull icUO TE (I. E. , OtlLY FULLY 

HALOGENATED CHLOROfLUORO C~RBOl:S l. 

(Bl STRltlG£HCY OF CONTROLS - [ ARLY fREE!E 011 Grn\lTH OF 

ere I I AND 12 AT c:J; ,r :: ; LEVEL: 1,:.s :c::MO'I TO ~~ ll • 

CO utHRY P0:1T101:; , LITTLE cor ,~o~ alll~ CN cc:i c:PT: 0' 

FURTHEP LONGER TERM : PEDUCT10:,s IN [11 1'.SIOI.S, 

PHASE-OOYt/ S, OF PHe : E-CUT. U. s. TE XT (l ,Ow EACK( D BY 

NOR DI C, ! l.'H I CH C~LL; roR PO: SI BLE R(OUCi 1c:1 oc 9) 

FlRCEUI IS MO Sl Si~ l r:G [r,1, ANO 11[ BU l t VE Hi. , BEUi 

HEtF-r UL IU fOR C.:lll OT~EP.; TC CC ll ~ ID [o , TEF S BEIO"D ~-1, l 

THO IIOUL D OT HERWISE TAKE 

IC) TI MI NG Of co1,r,CL MtAS UR[ '; - SCnEOUL 111 :; or co :, TROl 

M[ A~L• G[ S tiOT c1: cu:·;t( •t : JO' i( DfH IL . LI: PP[ S:,:i !C 

Pn[: f RV [ TliO · l l [r. ,v sir 0 ~~c~ OF E~PL, t·, [Alll l:GF•; ~ r1P.l 

oTEf' 11. [ . , FR[(lt l FQ~LOIIED BT e,.,Ef l lll\' SC.:iEOULEO 

R[ OLICT I ON OVER LO IIG TERM . THERE SEEMS TO B[ cc :1 :u1 s~s 

THAT BO TH NEAR AND LOIIG TE RM SHOULD EE AOD,[ ZS EO IN 

PR OI OCCl, BUT IW AGP.[ [MEN T ON D[lAILS OF LATT ER . 

IO I SCI ENT I FI C R(Vl(II MECHANISM - SOL ID AGH[EMEH I ON 

COIIC(PT , B1JT 1s: 1JES 0' COHPO:I TIOH, Fe, ~IJ :tlC Y At:O 

SC~[C ~l l~G OF SCIEIH! rlC REVI EW Al iO ASSESSnltl l 

MEE TINGS, R( POFTl l:G CH ~:ltlFLS ANO FI N~HC I NG REM~ I N TO 6E 

AOOe[ S;Eo . 

i i IR ~O E CONl~~ S - CAN AD A AND M! XI CO FO'M ULY 
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EXPRESSED STRONG SUPPORT FOR U. S. TRADE ARTICLE. EC 
l'ROPO!Al CALLEO FOR STotlY ONLY . I NFOR11Al O I SCUSS IONS : 
REVEALED BRO•O INTEREST IN INCLUDING TRADE PROVISION IN 
PROTOCOL TO PROVIDE NECESSARY TEETH ANO SAFEGUARDS, ANO 
Al.SO IN EXAl11NING THE FEASIBILITY OF HAVING IT INCLUDE 
PRODUCTS WH I CH CONTAIN OR ARE 11AOE WITH CONTROLLED 
CHEl1 1CALS . 

il DEVELOPING COUNTRY TREAT11ENT - NORDIC ANO USSR 
l'ROPOSALS BOTH EXEl1PTEO LOCS FRON CONTRACT PROVISIONS, 
SOVIETS PROVIDING COl1PLETE EX£11PTION \/NILE NORD I CS 
APPLYING PROVISIONS ONLY TO PARTIES WITH PER CAPITA USE 

. ABOVE 8. 2 KG . CANADA INDICATED SUPPORT FOR EX£11PTION 
Of ANY COUNTRY WITH PER CAPITA USE BELOW WORLD AVERAGE 
le. 16 KG . ) . ARGENT I NA ARGU(O STRONGLY FOR A QUOTE 

POLLUTER PAYS APPROACH UNQUOTE, WI TH OUT ELABORATING . 
. (ARGENTINE REPRFSENTIVE VERY HELPFUL ANO SUPPORTIVE OF 

U.S. POSITIONS THROUGHOUT, AS IIAS EGYPTIAN DELEGATE. I 

1. NEXT IIORKING GROUP 11FET I NG : UNEP SECRETARIAT 
ANNOUNCED THAT NEXT 11EETING HAS BEEN SCHEDULED FOR 
FEBRUARY 23·27 , 1987. HOWEVER, EC (WITH JAPANl SE 
SUPPORl l ASKED FOR POSTPONENT UNTIL APRIL , SINCE EC 
COUNC IL ll l ll NNT MFET UN TIL MARCH 29. USSR FURTHER 
COl1PLICATED SITUATI ON BY SAYING THAT NO FUR THER SESSION 
SHOULD BE HELD UNTIL UNEP ' S GOVERNING COUNCIL (\/NICH 
CONVENES IN 1110-JUNEI CAN CLAR IFY WORKING GROUP ' S 
11ANDATE REGARD I NG SCOPE OF CIIEM I CAL S TO BE CONS I DE RED . 
U.S . , NORD I CS, CANADA ANO ARGENT I NA STRONGLY ARGUED 

• THAT FEBRUARY DATE O!NOIIN TO All PARTIES FOR OVER A 
YEARI SHOULO BE MA INTAINED . RESULT \/A S THAT WORKING 
GROUP RE FERRED THE 1s;uE TO UNEP EX£CUTI VE DIRECTOR 
TOLBA FOR RE SOL UT ION. STREATOR 

• 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C . 20460 

December 16, 1986 

MEMORANDUM FOR: Ralph Bledsoe 
Executive Secretary 
Domestic Policy Council 

SUBJECT: Stratospheric Ozone 

THE ADMINISTRATOR 

Attached is possible language on the Stratospheric 
Ozone issue and a copy of the U.S. position being used 
in U.N. negotiations. 

. Thomas 

P.S. Sorry for the delay. 



?tate of the Union Message 

Ozone La___yer Protection 

The United States continues to lead international efforts 

to meet a growing potential threat to the earth's ozone layer. 

Twelve years ago, two American scientists found that the 

stratospheric ozone layer could be depleted by the increasing 

emissions of certain industrial chemicals -- with possible 

major harm to human health and the environment. In 1978 the 

United States was the first nation to act against this peril: 

the Environmental Protection Agency banned non-essential uses 

of chlorofluorocarbons as an aerosol propellant in spray 

cans. Then for four years our scientists and policymakers 

cooperated on an international Convention to Protect the 

Ozone Layer. The United States ratified this last August. 

Most nations now agree that the ozone layer is endangered. 

With them the United States is striving to develop specific 

control measures over emission to the atmosphere of ozone­

depleting substances. Negotiations on control measures began 

in Geneva in December, and we hope to see them succeed during 

the coming year. 



-2-

The industrial chemicals at issue have served humanity 

well in the past, and the economic costs of change may be 

considerable. Also , though our scientific understanding of 

ozone depletion is advancing rapidly, many uncertainties 

remain. But government, industry and e nv i ronmentalists are 

collaborating closely. A firm U.S. position for saving the 

ozone layer has already resulted. I am confident that it 

will trigger a consensus in the months ahead. Together with 

other nations the United States is poised for a vital step 

to keep our biosphere safe. 



Summary of U.S. Position 
Ozone Layer Protocol Negotiations 

Geneva, December 1-5 , 1986 

The U.S. position is to negotiate a control protocol 
with the following elements ! 

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

A long-term scheduled reduction in emissions of these 
chemicals 

A mechanism for assessment and possible adjustment 
of the control measures based on a regular review of 
the science . 



lJCC U ,.,...., _ __ _ 

nsks. But typically, junk bonas an: uu , .. .,. ~ ··----­

ous than common stocks. The risk co small savers 
hardly justifies ff(Wl?fiqn beyond exisling disclo-

specific benerus us 0 , ....... . ~ .. -o -

caref ully delineated. Junk bonds make ugly lumper. 
But it takes all sorts of boards to build an economy. 

; '~~\ lb\ '6~ 

y{i Why Toy With the Ozone Shield? 
' At ground leve,l, ozone is a pollutant. Higher up, 

the oxygen-.derived gas serves as a shield for all life 
against the ultraviolet rays of the sun. This vital 
scre~n is at serious risk of erosion from an other­
wise beneficial class of industrial chemicals known 
as chlorofluorocarbons, or CFC's. After a decade of 
controversy; a consensus has emerged that world 
production of CFC's should at least be capped. But a 
meeting ;it Geneva this month produced little 

, agreement on practical steps, largely because of 
foot-dragging by Europeans. ., 

CFC's are used in home refrigerators, auto air 
' j conditioners, foams for insulating, packaging and 
' cushioning, and as cleansers in electronic chip fac­
tories. A major use abroad, though banned in Amer­
ica since 1978, is as propellants in aerosol sprays. 
The chemicals are harmless and stable until they 
waft up to the stratosphere. There, broken apart by 
sunlight, their chlorine atoms act as a catalyst in 
destroying molecules of ozone. 

A mere 2.5 percent depletion of the ozone layer 
I would lead to half a million extra cases of human 
skin cancer, according to the Environmental Pro-

• tection Agency. Until recently there has been little 
agreement on how fast the ozone shield is in fact 
eroding, and how much to blame man-made chemi­
cals versus ·natural causes. But in 1979 a huge hole 
in the ozone layer was found over the Antarctic. E}.1:­

perts dispute whether the hole is caused by chemi­
cals or by wind patterns, but in either case it is dis-

The Worm and the Apple 

concerting evidence of the ozone shield's fragility. 
Last September Du Pont, the largest producer 

of CFC's, called for a worldwide limit on emissions 
of the chemicals. Du Pont 's new position is bol­
stered by its commendable success in developing 
new forms of CFC that don't threaten the ozone 
layer. Even the t,·ade group for CFC consumers and 
producers has come around to favoring an interna• 
tional cap on production capacity. 

But current production is only two-thirds of full 
capacity and rapidly growing . . The State Depart­
ment, backed by the Environmental Protection 
Agency, seeks to freeze production at current 
levels, then gradually phase out CFC emissions. 
That's the better course. Tnere's already a vast 
supply of CFC's in use, most of which will eventu­
ally leak out and reach the stratosphere. 

At the recent Geneva meeting, the Commop 
Market countries announced tentative agreement 
with the idea of a production freeze. That's a wel­
come advance, but tentative is not actual, and the 
Europeans wish to freeze only some CFC's. Such 
half-measures make only half sense. The possfbiljty 
of serious damage to the ozone shield is wholly reaJ, 
The Europeans cannot even muster the resolve 
needed J:o remove CFC's completely from de<><Jor­
ant sprijys. But since they have J\OW agreed ~ere is 
a problem, they ~hould be ready to suppot~ seriQus 
steps, like a freeze on current CFC pfpq~ction, ~y 
the next ozone meeting. • 

Favoritism for Fish 
The Case for Chlorine 

Bad enough that 92 sewage treatment sys­
tems discharge effluent into streams feeding 
New York City's drinking water reservoirs. Now 
the state's Department of Environmental Con­
servation proposes to allow one such plant -
serving the village of Delhi (pronounced Dell­
H igh) in the western Catskills - to stop disin­
fecting its effluent with chlorine. For that, give 
the agency a worm. 

-'~~n .. ,m,.nt savs eltminuting chlorint, treatment 
" • , : .r .. , .,, ,t ,,~ w,--sr 

priate time to consider relaxing sewage dis­
charges Into the New York City water supply 
system." Another purification method, like 
ozone treatment, might help fish without hurting 
people. But simply cutting off chlorine would put 
the health of a metropolis at risk for the conven~ 
ience of a small town and the comfort of fis)l. 

Reclaiming the Sq,-.are 
The New York City Parks Department 

hupcd that a recent facelift of Washington Square would 
l.iegm to recla11n the Greenwich Village park from drug 

" ·-• - ~ ..... a in<: in ,eooardy becau&e the clly 

;tatlll>-by your wor1<mg p1vu. ... .,. .. _ _ 
ter E. fauntroy ("A Legislator WiU1 con, '''"'"'·, U>• -- - ­

Statehood-on His •Mind •J Washington ray~g~,P-04'l~r:r" (Jett 
Talk ·page,'Nov/ 30). ' "'., .. : 111, i,; , . recen.t publiclltions mi 

On the other hand, J wish to clarify the co~flict and blOO< 
one statement in the article. The pro- extending far beyond 
posed • constitutional amendment These roots were n 
passed by Congress In 1978 would not cold war and the res 
~ave -brought statehood. Rather, It both ~e Yalta 1tnd \ 

'. would have-given the District of Co- F~pru_ary 1945. Amer 
•lumbla representation in Congress as lar. with the heavy p 
if it were a state (two senaiors and peans paid for failur 
one representative). ' Yalta provision for " 

The blll Introduced by Mr. Faunt- sponsive to the will 
roy in the last Congress Is a constltu- Few Americans kno\l 
tion for the state of New Columbia Pact, ending the Bau 
and, If it is passed by a majority vote provided for full p, 
of Con~ss, might provide "state:. . rights, a provision th 
hPod for the District of C()l4mpla. blatantly in Greece 
Somt; constitutional sctiolars, • how- The reason was id1 
ever, belleve that a constltut4(>nal . was ju:,t as determ 
amendment would still be required should be in the I 
because of the unique tilston- o(P,le Stalin was that the 
District of Columbia. ' 1 ', ,, ' 1 should be in the So· 

The League of Women Voters of the Stalin had his , 
District of Columbia and 9.ur ·parent ' "people's democra 
organization, the Leagu~ pf Women East Europe. Chur 
Voters of tqe United Sta~s,11}1,lye·~n through a rightist t 
battling for "self-p~~r.rpinaJipnWfqr served and repoJ1e 
District of Columb~ re-,t~ts J1'1)~ , n!lUsts. As early as 
1~20. Whai we la~ no'V ·1' yptmg feP'i. 1 lfimes of London c 
reseptati()fl ·in the Cqp,J~'Qf;'U,t; , .clu(led th11t Ute Vat 
Unite9 S~~s. ,n.4eed. '¥~ f~1¥ ~ -- • ·come a • dead let 
Ueve ttiat ~ti(l~ ·~~t~p~{ strife is brewing." 
tatjoq ip tyranny! ' .. • •' 11t!-!N :iTU~T§. :,~. ¥avrogordato 

• President, ~JI.I~ qf Wpm~;., Qt Athens copclud 
Votpr, qt_ ttie Dlstri~ pt ~14n1bi4 ,.,, bt all available SQU 

• w,sniP,~~• ~• ?, ,~~ can pnly be accq, 
I, , I •• ,, ,_ ~ .tf, ;,, I '"'•~,:,,,. / 

What ttappeµ~d.ig··.FQUgw .. Up on F 
To the E<titor : , . 

" Follow Up on Fetal Health" (edi­
torlal,'Noy. 7), regardjng °'e Depart,. 
ment of Agriculture's handling of the 
evaluation of tl}e special ~upplemen• 
tal food program for women, infants 
and children, known as the WIC pro­
gram, was· misleading and • on one 
point was erroneom,. Congress did not 
ask Dr. David Rush tQ, lead tqe na­
tlon!ll WI~ evaluation. Tqe Depart­
ment pf Agriculture selected him 
from among many putstanding ca~dls 
dates because of his sound scientific 

. credenllals. It was our beJief then, as 
It Is today, that a rigorous and \Ul­
biased evaluation is important in as­
sessing program effectiveness and 
insuring that the ~xpayer's dollar is 
well spent 

In 1983, the Department of Agricul-
• ·- M i, ,. ,,,.tf nffers from research 
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