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NOV 3 0 1974 

The President 

THE SECRETARY OF COMMERCE 

WASHINGTON, D.C. 20230 

The White House 
Washington, D.C. 20500 

Dear Mr. President: 

Scientific attention has recently been focused on the 
possibility that the release of man-made fluorocarbons, 
used as refrigerants and as propellents in spray cans 
(popularly called Freons, a trade name of the DuPont 
Company), is chemically depleting our atmosphere's ozone 
layer. A reduction in the thickness of this layer will 
increase the intensity of the sun's ultra-violet rays, 
possibly resulting in a higher incidence of skin cancers 
and detrimental effects to agricultural processes. 

A number of scientific groups, including the National 
Academy of Sciences, have predicted this phenomenon. A 
theoretical study done at Harvard has concluded that the 
current depletion, if any, is approximately one percent. 
While there are many uncertainties in each link of the 
chain connecting Freons to ozone depletion, there is 
little doubt that the problem deserves serious attention. 
Therefore, I have asked Dr. Robert White, Administrator 
of the Department's National Oceanic and Atmospheric 
Administration (NOAA), to advise me on this issue. 

Freons are released to the air via spray cans, through 
certain manufacturing processes (principally polyurethane 
foam) and during the "scrapping" of old refrigeration 
systems. Approximately two billion aerosol cans and 16 
million refrigeration and air conditioning units were 
produced in 1973. This Freon-dependent industry gener-
ates roughly $8 billion of annual revenue from production. 
In addition, approximately 800,000 jobs are involved 
directly or indirectly accounting for $8 billion of 
related personal income. 



-2-

Currently, no satisfactory substitute for Freon is avail-
able, although research might identify alternative 
products. Therefore, three courses of action suggest 
themselves: 

1. An immediate ban on Freon release to the 
atmosphere. 

2. No Federal action, leaving resolution of 
the problem to the courts, the states or 
technological innovation by the industry. 

3. Positive Federal action to accelerate 
scientific research concerning the problem. 

I recommend that the Administration immediately undertake 
a research effort in collaboration with industry and other 
agencies to verify or disprove the ozone depletion by 
Freon release. Federal attention now may well forestall 
disruptive state action as well as responding in a timely 
fashion to the needs of the economy as it interacts with 
the environment. The Department is prepared to offer 
technical leadership through NOAA and has incorporated a 
research program in the Climate Program for Fiscal Year 
1976. This Program contemplates a three-year effort 
funded at the level of $10 to $12 million over that period, 
and is now being submitted to the Domestic Council by one 
of its subcommittees. 

Secretary of Commerce 
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COUMClL.. t: E.: -!V!RONM-NT .L. 
722 JACKSl!rl !-'LI.CE, N. W. 

WASI-IINGTON. D. C. 2000(, 

January 14, 1975 

MEMORANDUM FOR: ATTORNEY GENERAL 
SECRETARY OF COMMERCE (NOAA) 
ADMINISTRATOR, NATIONAL .AERONAUTICS 

AND SPACE ADMINISTRATION 
CHAIRMAN, "CONSUMER PRODUCT SAFETY 

COMMISSION 
ADMINISTRATOR, ENVIRONMENTAL 

PROTECTION AGENCY 
COMMISSIONER, FOOD AND DRUG 

ADMINISTRATION 
SECRETARY OF TRANSPORTATION 

SUBJECT: Task Force on Inadvertent Modification of the Stratosphere (!MOS) 

In recent weeks a widespread concern has developed over the question 
about possible future depletion of the stratosphere ozone layer by certain 
chlorofluoromethanes (Freons) . .A number of atmospheric scientists have 
called for a ban on the use of Freons. The Consumer Product Safety Com-
mission has been petitioned by the Natural Resources Defense Council, a 
private organization, for such a ban. 

Some scie11ti.sts, on the other hand, while sharing a concern about 
possible effects of Freons upon the ozone layer, feel that more res~arch 
is necessary before these hypotheses can be substantiated. Thus, they do 
not believe that immediate regulatory action is required at this time. 

Given the fl"lany agencies responsible for research and regulatory 
actions, the potentially dramatic consequences, and the heightened public 
and Congressional interest on this problem, a coordil'1ated Federal effort 
will be required. Therefore, we are establishing a joint CEQ-FCST 
sponsored task force on the Inadvertent Modification of the Stratosphere 
(IMOS). This task force would be responsible for preparing within three 
to four months a public report on the most immediate issue, the Freon-
ozone relationship. This report would outline the atmospheric, medical, 
and ecolor,ical issues, commercial informr1tion, relevant Federal author-
ities and the Federal research, and/or regulalory ac~iuns to be taken. 

We believe that representation from your agency would be particu-
larly Vc..iu,:lilc on this tcisk force and request, therefore, that ym1 l signate 
0;1e or r 10re pa-ticipants, as app,opriate. Sc-·.reral ~gcncies with 
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relevant atmospheric re"earch programs will be represented on this 
task force by the FCST Interagency Committee on Atmospheric Science 
of which they are members. An initial meeting of the task force is 
planned for January 30 at 9:30 a. m. in the CEQ conference rooi;n, 72.2 
Jackson Place, N. W. Drs. Edward Todd (632-4240) and Warren Muir 
(382-6854) will represent the ICAS of the FCST and CEQ respectively 
on the task force. Please contact Dr. Todd concerning your represen-
tation as soon as possible but no later than January 23. 

~dfll~~ 
Russell W. Peterson 
Chairman, Council on 

Environmental Quality 

.,.-
.... , , 

~. /7. , ! ·:· 

/ 

H. Guyford Stever 
Chairman, Federal Council for 

Science and Technology 



E,XECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL ON ENVIRONMENTAL QUALITY 

722 JACKSON PLACE, N. W. 
WASHINGTON, D. C. 20006 

February 11, 1975 

MEMORANDUM TO 

Members of Interagency Task Force on Inadvertent 
Modification of the Stratosphere (IMOS) 

Subject: Next Meeting of IMOS and Related Iniormation 

Attached for your information are the following: minutes 
of the organizational meeting on January 30, a revised 
timetable for the Freon report, the proposed report out-
line and a$signment of agency responsibilities, and a 
list of attendees · at the January 30 meeting. Because of 
the time pressures surrounding the issues, it is hoped 
that maximum continuity of agency representation will be 
maintained. The Energy Research and Development Adminis-
tration and Department of Defense have been invited to 
participate on IMOS. 

The next meeting of IMOS will be on February 18, from 
9:00 a.m. to 12:00 noon in Room 543 at the National Science 
Foundation, 1800 G Street, N.W. This meeting will be for 
the purpose of each agency reporting briefly on the rele-
vant research it is conducting, any policy or regulatory 
actions it is considering, and any specific critical items 
on which action is recommended prior to completion of the 
IMOS report in June. At this meeting a preliminary report 
will be made from the Justice Department concerning the 
legal issues related to Federal authority to take any 
regulatory actions. Also at this meeting plans will be 

... 

'f 
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discussed for the meeting with industry, the National 
Resources Defense Council, and several concerned scientists. 
The meeting on February 27 will be open to the public and 
will be held in Room 5104 of the New Executive Office 
Building, 726 Jackson Place, N.W., from 9:00 a.m. to 
4:30 p.m. ·Please reserve your calendar now for this 
important session. 

r 
' 

Attachments 

• ·!Jl/LJ 
Carroll Leslie Pegler U 
Co-chairman of IMOS for 

Federal Council for Science 
and Technology 

warren R. Muir 
Co-chairman of IMOS £or 

Council on Environmental Quality 

.... 



MINUTES (~AN. 30th, 1975) OF THE INTERAGENCY TASK FORCE 
ON INADVERTENT MODIFICATION OF _THE STRATOSPHERE 

I. Co-chairmen Ms. Carra°ll Pegler and Dr. Warren Muir 
opened the . meeting with a brief summary of the genesis 
and purpose of the group. It was noted that although 
DHEW and USDA had inadvertently been omitted from the 
original list of invitees, a representative from each 
had been invited and was present. 

II. It was agreed that the ozone-Freon relationship should 
· be the first item of concern. A proposed outline and 
timetable for a public report was presented. The report 
would be issued in 3-4 months and would address the 
atmospheric, medical, and ecological issues, commercial 
information, the responsibilities of each Federal agency 
involved and a recommended program to resolve the issues. 
The attached outline of the report received general 
approval as to form, content, and assignment of respec-
tive responsibilities. 

III. Several · attendees suggested that the proposed timetable 
for the report did not adequately reflect the urgency 
with which some questions can and should be addressed. 
The decision was made to retain the proposed time frame 
of the report but to focus the February 18 meeting on · 
the current status of each agency's concerns in order 
to identify specific items of immediate critical 
importance and to activate any existing mechanism for 
implementation. The meeting with industry representa-
tives was then tentatively rescheduled for the morning 
of February 27 and the meeting with NRDC was tentatively 
rescheduled for that afternoon. 

IV. After some discussion of whether meetings should ·be 
public, the co-chairmen agreed to investigate the 
regulations governing the February 27 meeting -,. with 
industr.y and NRDC. The consensus was that other 
meetings, however, should be closed. 

... 



V. It was suggested that DOD and ERDA ought to be 
included in the Task Force. All present concurred 
and it was agreed that they be invited to. the next 
meeting. 

VI. The question of the status of research and regulation 
in the international community was raised. CEQ offered 
to contact appropr~ate _international organizations. 

VII. The representatives from FDA, EPA, and CPSC reported on 
their respective legal authorities. Justice was 
designated to take the lead in resolving the legal 
issues, starting immediately. A progress report will 
be made at the Feb. 18 meeting. 

VIII. The co-chairmen assumed responsibility for maintaining 
liaison with the National Academy of Science$, the 
Office of Management and Budget, and appropriate · 
congressional committees. 

IX. Members agreed to keep the task group up-to-date on 
other activities of their respective agencies (_~., 
congressional hearings) having a bearing on the IMOS 
proceedings. 

.... 
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... 
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ATTENDEES 

NAME AGENCY PIJONE 

Warren Muir CEQ 382-6854 
Carroll Pegler STPO (NSF) 632-7447 
John E. Naugle NASA 755-3818 
James King NASA 755-3767 
Chris Schonwalder FDA 443-4500 
Donald T. Krizek USDA-ARS 344-3143 
Jesse H. Bennett USDA-ARS • 344~2135 
Richard A. Carrigan NSF/RANN 632-,5888 
Marion ·suter ... CEQ 382-6867 

f 
Edward S. Epstein NOAA 496-8646 
Hugh Albers._ ICAS 632-1976 
Edward P. Tpdd • ' Chair. -ICAS 632-4240 
Lester Machta NOAA 427-7645 
Alan J ·. Grobecker DOT/Office of Sec. 426-9676 
J?seph J. Gwiazdowski DOT/OST 426-0846 
Joan Cloonan Justice 739-3140 
Tom Cater CEQ 382-5259 
Robert M. Hehir CPSC 496-7766 
Herbert S. Posner NIEHS (919)549-8411 ext. 327: 
John Butler EPA 755-2733 
Robert Pepetti EPA 245-3024 
F. G. Blake STPO/NSF 632-9242 



INFORMATION NEEDS FROM INDUSTRY 

Description of ongoing and future R&D into possible 
atmospheric alterations and effects of u.v. reduction 
modification. 

Possible mechanisms of interaction. between industry and 
government sponsored research programs. 

Mechanism of data release in industry sponsored studies. 

The history of the fluorocarbon and carbon tetrachloride 
market. The development of a market. Preceding chemical 
and technologies. 

Production and use figures for all volatile or gaseous 
fluorocarbons and carbon tetrachloride. (Domestic and 
worldwide past, present, anticipated.) 

Estimates of fluorocarbon and carbon tetrachloride release 
into the atmosphere (including production, use, disposal). 

Fluorocarbon industry profile and carbon tetrachloride 
industry profile (primary manufacturer and processors) 
including 

Number of plants 
Number of workers affected 
Freon production as a percent of total plant production 

Future industrial or marketing expansion plans, level of 
commitment to expansion, and timetable of expansion and 
future commitments. 

Possible substaitutes for Freon-11, Freon-12, carbon tetrachloride. 
Advantages and disadvantages of each substitute. 

Ongoing and upcoming industrial research into alternative 
chemicaJsand technologies. 

Circumstances under which industry would view curtailment of all 
or part of fluorocarbon and/or carbon tetrachloride use as 
necessary and proper. 
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If curtailment decision were made, a discussion of the 
timetable considerations for implementation. 

The impact of a total curtailment of Freon-11, Freon-12, 
or carbon tetrachloride production or use. 



INTERAGENCY TASK FORCE ON INADVERTENT MODIFICATION OF THE STRATOSPHERE 
IMOS 

Council on Environmental Quality 
722 Jackson Place. N W 
Waslltnglon. O C 20006 

Federal Council for Science and Technology 
1800 G $!reel. N.W 

Wash1ng1on. O.C. 20550 
March 4, 1975 

MEMORANDUM TO: Members of Ilv1OS 

Subject: Next M;eeting 

The next meeting of IMOS will be held on Wednesday, March 12, from 
9:30 a. m. to 12:00 noon in R~om 704 at the National Science Foundation, 
1800 G Street, N. W. The reason for scheduling a meeting so soon after 
the last one is the necessity for reaching agreement on the content of 
the IMOS report, especially in view of the many issues discussed at the 
February ~7 meeting. 

You will recall that the timetable proposed for the IMOS report called 
for a first draft of the technical sections by March 31, if the final report 
is to be completed by June 15. Therefore, we ask that the representatives 
of the various agencies responsible for technical sections of the report 
please come to next Wednesday 1 s meeting prepared with a detailed outline 
of the proposed content of their sections. Agency responsibilities are as 
follows: 

A~ospheric issues 
Health effects 
Climatic effects 
Agricultural and biological effects 
Commerical information, economic impact 
Federal authorities 

Other agenda topics for this meeting include the following: 

ICAS 
HEW 
NOAA 
USDA 
Commerce 
Justice 

- -Final agreement on the chemical compounds to be considered in the 
June report. 

--Status report from ICAS on its analysis of atmospheric research programs 
and needs. 

--Status report from the co-chairmen on liaison with the National Academy 
of Sciences and international organizations. 

--Discussion of further follow-up needed with industry on matters 
unanswered at February 27 meeting. 
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Enclosed £or your information is a copy of the request for analysis of 
research programs and needs sent from !MOS to ICAS as a result 
of the discussion at the February 18 meeting of !MOS; some recent 
Congressional testimony for your information; the industrial hand-outs 
from the February 27 meeting in case you did not receive all of them; 
and a sampling of recent press coverage of the ozone problem. We 
hope to have copies of the transcript of the February 27 meeting for you 
by next Wednesday, as well as some extra copies of the December 
testimony before the Rogers subcommittee for those who do not yet 
have a copy. (The Rogers testimony will be in Warren Muir's office 
if you need it before next Wednesday.) 

~.~Jl~ 

Attachments 

Co-chairman (for Federal 
Council on Science and 

Technology) 

JI a,..,_ e ,L 
Warren R. Muir 
Co-chairman (for Council on 
Environmental Quality 

• I 



FUNDED PROJECTS l'l,... ,. zrtt 
...--:--:f. Lovelock 

Reading University 

J. N. Pitts 
University of California 

C. Sandorfy 
University of Montreal 

D. Davis 
University of Maryland 

D. Stedman 
University of Michigan 

RECOMHi::NDED PROJECTS 

j 

R. Rasmussen 
Washington State Univ. 

R. Nicholls 
York University 

J. Birks 
University of Illinois 

J. Anderson 
University of Pittsburgh 

D. Murcray, U. of Denver 
PROPOSED PROJECT 

Modeling Study 
Contractor to be Selected 

, . 1f /1 - ~r -
.... 

Continuing measurement of atmospheric concentrations of fluorocarbon 11, fluorocarbon 12, 
carbon 'tetrachloride ,Methyl chloroform, methyl chloride in the troposphere and lower 
stratosphere which is accessible by conventional aircraft. 

Exploration of chlorine atom/ozone interactions under simulated stratospheric conditions. 

Continuing spectral investigation of fluorocarbon compounds and of possibly important 
naturally-occurring chlorine compounds. Special emphasis on quantum yields of decomposi-
tion products from irradiation at 17_00-2000 A. Investigation of end products when 
photolysis is carried out in the presence of air. 

Development of a tuned laser fluorescence method for_. direct measurement of ClO in the 
stratosphere. 

Development of a chlorine fluorescence method for direct measurement of ClO in the 
stratosphere. 

Direct measurement of chlorofluoromethanes, related chlorine species, and total chlorine 
present in the stratosphere and upper troposphere. 

Spectral studies of ClO radical in preparation for direct measurement of ClO from atmos-
pheric transmission measurements. 

Exploration of ClX reactions which may be important in the stratosphere. 

Agreed in principle (no proposal 1/20). Will propose a technique for direct measurement 
of chlorine atoms in the stratosphere and will propose suitable flights to make the 
necessary measurements. 
In situ measurement of chlorine-and fluorine-containing compounds in the stratosphere. 

Critical analysis of current models of the stratosphere including a sensitivity analysis 
of the several assumptions and estimates which have been used to predict _ozone destruction. 

. . . 



, 

Environment.al llcalth Letter, February 15, 1975 

Sens. Edmund Muskie and Jennings Randolph. 
Undrr a new law, Congress has authority to approve or disapprove the Administration's R'quest for 

deferral of spending authorizations and appropri;ations. 
Muskie told the Senate that the Uurcau of Labor St;1tistics L'stinwtes that L'ach SI ·billion of rnnlrad ron-

struction for waste treatment plants creates 22.000 on-site jobs. _In addition, 111: said that '\lday in funding . 
seriously hampers the national go:11 of elimination of discharge of pollutants into navi!:!ahk wa ll·rs hy I <JX5." 

Muskie sharply criticized };resident ford for allocating only S4 billion out of $9 billion autlwri1.l·d for 
fiscal years 1973, 1974 and 1975. The remaining S5 billion was put in drfrrral ,talus. 

"This $5 billion could be putting Americans to work," Muskie saicl, "S5 billion tv giw Aml'I'kans th:· . 
quality environment they have asked for, S5 billion to stimulate a sagging construdion industry; $5 billion for 
a mea1iingful, productiv~ program." lie added: _ 

"While the Supreme Court considers the kgality of Presidential impoundments, we 11111st move now to 
release these funds undL·r the authority of Section 10_13(b) of the lmpoundml·nt Control Ad of 1974 if WL' arc 
to effectively halt the current economic recession. 

_ "Some would argue that the obligational process is too slow for waste treatment construction programs 
to have any substantial rffect on the unemployment situation. I do not believe this is necessarily correct. EPA 
has indicated in recent testimony Hwt they arc attempting to speed up the obligation process through adminis-
trative action such as the budget request for 172 new positions for construction grant administration. Statt' 
certification of compliance with procedural requirements, and elimination of as much reel tap1: as possible. Any 
increase in obligation rate will help the employment situation and that is what is needed at this timr. 

"It has been argued that EPA can't spend the mo:1ey any faster than they are-how will they know unless 
they try it? There certainly are countless worthy projects all across the country just waiting for Fedcral f uncling 
so they can begin. The States are constantly crying out for more Federal construction gr,111t funds." 

FEDERAL TASK FORCE TO STUDY LINKS BETWEEN FREON AND OZONE DEPLETION: 

A Federal inter-agency task force is being formed to investigate a possible relationship of Freons (Ouoro-
chlorohydrocarbons) to future reductions in the oz.one content of the atmosphere. It will si:rvc under direction 
of the Council on Environmental Quality and the Federal Council for Science and Tedrnology, the lat tcr headed 
by Dr. IL Guyford Stever. 

Called the Federal Interagency Task Force on Inadvertent Modification of the Stratosphere (IMOS), the 
ad hoc group brings together representatives of major Federal agencies with responsibilities involving thc strato-
sphere. They include Agriculture, Commerce. Defense, IIEW, Justice, Transportation. Consumer Produd Safety 
Commission, ERDA, EPA, NASA, National Science Found:ition and Interdepartmental Committee for Atmos-
pheric Sciences (ICAS). 

Several Freon compounds are currently produced for use as the propellant gas in aerosol products and as 
the principal fluid in refrigeration and air conditioning. ll\10S will prrpare a report on the f-rL'On/ozonc rdation-
ship within approximately four months. The report is rxpccted to summ:1rize atmosphcrk. 1m·dkal and 1.'l'Olo-
gical information on the subject, evaluate possible economic impacts and alternatives available to the industry, 
define pokntially applicable authorities under which Federal action can b<:- taken, and outline the proposl·d 
Federal program to resolve the issues. 

AMERICAN LUNG ASSOCIATION OPPOSES RELAXATION OF AUTO E;\IISSION ST:\NDAltD~: 

The American iung Association has opposed relaxation or suspension of automobile l'mission stand-
ards on the ground that uncontrolled auto exhaust would seriously thrcatl.'n the health of the publk. 

Dr. John R. Goldsmith, representing ALA's National Air Conservation Commission, told :111 EPA public 
hearing that the goal of fuel economy rouhl be accomplished by other llll':Jns and that hl·alth rnnsilkrations 

• arc primary in preserving thl! automobik emission st:rnd:mls of thL' Ckan Air Act. 

I 
i: 
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Dr. Goldsmith, who is in rhargc of air pollution hl·:1lth effects studies for the C11ifornia Dl'p:irtnwnt of 
Public llealth and is an adviser to the World llcalth Or~anization and v;1rious Fcdcr;,I agcndcs, told thl' !waring. 
c~lled to consider applic:1tions by automol>ik manufai.:turcrs for suspcnsivn of hydw.:arbons and carbon 111011-
oxidc emissions standards: • 

• "WP believe that ~ir pollution is having major effects on the lung and rcspir:itory systl'_m and that thL'SC 



itiation ittt and may represent the 
largest settlement to be awarded 
under the act. Spokesmen for the 
Oil, Chemical & Atomic Workers 
International Union, which seeks to 
organize professional workers in jobs 
such as Rogers', suggests that the 
high settlement awarded in this case 
may encourage similar cases to be 
filed in the future. So far, the union 
has not been involved in any age 
discrimination cases. 

The American Chemical Society's 
Committe'! on Professional Rela-
tions, which concerns itself with 
cases of alleged age discrimination, 
has not been involved in any age 
discrimination suits of this type 
either under the relatively recent 
law. The committee has established 
a new task force to review hiring and 
employee termination practices to 
determine whether age discrimina-
tion is being practiced on chemists. 
Since age discrimination in employ-
ment practices is illegal, ACS's 
guidelines concerning termination 
of employment for employers of 
chemists do not mention age dis-
crimination. D 

Water discovered in 
Jupiter atmosphere 
Oxygen, combined in water vapor, 
has been detected for the first time 
in the atmosphere of Jupiter. The 
discovery was made by a four-man 
team ·of astronomers from the Uni-
versity of Arizona's lunar and 
planetary laboratory, headed by 
principal investigator Harold P. 
Larson. The actual observations 
were made last Oct. 23 and 25, but 
are being revealed now to coincide 
with the forthcoming meeting of the 
American Astronomical Society. 

Dr. Larson says that the water 
vapor was found "deep down in the 

The -water vapor was detected deep in 
Jupiter's atmosphere where it is warm 

atmosphere where it is warm, about 
. room temperature, and where the 
pressure is about 20 atm." The 
existence of water vapor had been 
predicted by a number of astron-
omers. However, the present ob-
servations are the first to confirm 
these predictions. 

The discovery was. made from the 
National Aeronautics & Space Ad-
ministration's new C-141 airborne 
infrared observatory, a large jet-
cargo aircraft specially modified for 
astronomical work. The flying ob-
servatory was equipped with a 
91.5-cm infrared telescope that was 
carried aloft to altitudes of more 
than 45,000 feet. This was necessary 
to avoid the infrared obscuring ef-
fects of water vapor in the lower 
atmosphere of the earth. The tele-
scope and its ancillary equipment 
are too bulky to be used in rockets 
of the type used to launch the 
Pioneer-11 satellite that made the 
flyby of Jupiter last December. 

Although the observations do not 
directly suggest that some form of 
life exists on Jupiter, Larson be-
lieves that the discovery of water 
vapor does add confidence to specu-
lations that organic compounds 
are being formed in the Jovian at-
mosphere and may account for the 
highly colored bands frequently 
observed in the atmosphere of the 
largest planet. The same team of 
astronomers discovered ethane and 
acetylene in the Jovian atmosphere 
a year ago. o 

Outlook grim for U.S. 
energy independence 
It is essentially impossible for the 
U.S. to achieve independence from 
external energy sources over the 
next decade by increasing domestic 
production of oil and natural gas. 
And if present trends of world con-
sumption and production continue, 
the world's petroleum and natural 
gas resources will be substantially 
consumed by the first quarter of 
the next century. 

These are the conclusions reached 
in a 348-page report, "Mineral Re-
sources and the Environment," re-
leased last week by the National 
Research Council's committee on 
minei:,al resources and the environ-
ment. 

The committee, which had access 
to data from private industry not 
usually available, estimates that 
the U.S. has about 113 billion bbl 
of undiscovered, recoverable oil and 
natural gas re~;ources. If known re-
serves are·added the total comes to 
150 billion bbl. The committee esti-

mates natural gas reserves at no 
more than HOO trillion cu ft. Cur-
rent U.S. consumption of oil and 
natural gas liquids is about 6 bil-
lion bbl per year. Consumption of 
natural gas is about 23 trillion cu 
ft. 

These figures run counter to 
those used by the Administration 
in setting goals for Project Indepen-
dence. These goals assume that the 
U.S. has enough oil and gas to raise 
output of oil and natural gas liq-
uids from 10.5 mill;on to 18 millivn 
bbl per day by 198;> and that natmal 
gas production might be increased 
to 29 trillion cu ft per year. 

However, Dr. Brian J. Skinner, 
committee chairman, says that the 
government estimates are based on 
unrealistically high estimates. He 
points out that about 70% of the 
U.S. undiscovered resources lie 
under the Outer Continental Shelf 
or in Alaska where necessarily long 
lead times and the problems of 
working in hostile environments 
make it unlikely that much oil will . 
be flowing from these sources in the 
near future. This cJupled with de-
clining production in established 
fields makes it most unlikely that 
there will be any substantial in-
crease in U.S. production of oil and 
natural gas, Skinner said. 

The shortage problem is not lim-
ited to natural gas and oil. Other 
mineral resources also are in danger 
of running out. Although the NRC 
report does not predict which ma-
terials would be in short supply 
first, it lists several that it oonsl~ 
ers threatened. Amon~ them ar~ 
those with special pr0~rties not 
duplicated by other sub$tances and 
widely used in industry, S\!Ch as as-
bestos, helium, and merc4ty. o· 

Group to probe Freon 
tie to ozone loss 
A federal task force was set up last 
week to investigate the relation-
ship, if any, between fluorochloro-
hydrocarbons (such as Freon) and 
reductions in ozone content of the 
stratosphere. (Ozone shields the 
earth from ultraviolet radiation, 
which can cause skin cancer.) The 
ad hoc federal Interagency Tm,k 
Force on Inadvertent Modification 
of the Strato:,;phere (IMOS) will, 
among other things. examine the 
atmospheric, medical, and ecologi-
cal data on the subject and eval-
uate possible economic impacts and 
alternatives available to fluoro• 
chlorohydrocarbon producers. lI\lOS 
is to make a report by ,June. 

The task force is chaired by Dr .. 
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OPINION POLL 
RESULTS . 

help the ozone 
A MA-j.cmn of the 2,300. Industrial Re.~carch readers who 
responded to the November "Opinion Poll" questionnaire 
agree that ozone layer destruction constitutes a problem 
that needs attention from the R&D industry, and feel that 
something should be done to escape the ultraviolet 
radiation. . 

Seventy percent feel that restoring the ozone layer 1s 
the answer, while on the other hand, one to two percent 

·each favor other means of solving the problem, such 
cities under covers, balms and ointments, and space-suit 
typi:: clothi11g. However, 43% think there is 110 -need for 
mankind to act. 

Roughly half of the respondents feel that a ban on 
atmospheric release of any of the chlorofluoromcthanes 
sl10uld be put into effect, some say within 18 months, and 
belicvc that the threat to · the ozone should have hccn 
headed off earlier by the EPA. 

1. Do you believe that this co11stitt1tes a problem that 
needs attention from the R&D industry? 
Definitely ..................67S No opinion ................ 1% 

metal weights exceeding 25 tons. 
The initial developments were, 
tltercforc, clominatecl hy engineer-
ing and safety a~pccts of spin cast-
ing-a desirable technique for roll 
making because of the evenness in 
roll metal structure it achieves. 

Composite rolls arc made of two 
dissimilar mctcrials metallurgically 
bonded together. The material which 
will be involved in the rolling pro-
cess (the shell or case which is in 
contact with the rolled stock), has 
in general high wear resistance. The 
second material, which forms the 
major part of the roll body (the core 
and bearing journals) is designed to 
withstand the mechanical rolling 
loads. By means of the centrifugal 
casting technique, it is possible to 
obtain combinations of material 
properties which arc not attainable 
by more conventional casting. 

Initial results show that spun cast 
rolls are of higher quality than 
conventional monobloc cast rolls 
and, in particular, of much higher 
density. The process also produces 
steels with a very low inclusion 
content and vastly improved 
mechanical properties equal to, and 
sometimes superior to, even forged 
steel The spin casting process will 
make it economic to use exotic alloys 

Probably .................... 18 I doubt it .................... 3 ~--
It may ........................ 9 No ................................ 2 

2. Should plans be started for some kind of evasive action 
to escape the ultraviolet radiation? 
Yes .......... 65% No ............ 231 No opinion ........ 12% 

3. If you answered •yes" to question No. 2, do you favor 
·Balms· and ointments ......................................... _...... 2% 
Space-suit type clothing ............................................ 1 
Underground cities .................................................... 1 
Cities under protective covers ....... ......................... 1 
Restoring the ozone layer ........................................ 70 
More than one of the above ............... : .................... 23 
None of the above ............... ! ................................. ~·· 3 

4. Slaould tax money be r,sed to develop protective meas-
ures for life 011 earth? 
Yes ......... ,641 No ............ 23% No opinion ........ 13% 

5. If you answered "no" to question No. 2, teas it be- . 
cause you feel 
There is no problem ....... ; ......................... ; .............. 49 . 
There is no need for mankind to act ........................ 43 
There is no earthly solution .................................... ; 
There is no hope ..................................................... . 

6. Do you favor an immediate ban o~ atmospheric release 
of any of the cl1lorofluoromctlianes . . • . 
Yes - 431 No opm10n .................. 121 •••Ill•••••••••••••••••••••••• 
No .............................. 45 

7. Do you favor a ban after a stated deadline, such as 
6 months • 141 18 months .................... 371 
12 months .................... 20 1111 delay ...................... 31 

8. Do you b~l;;~; .. ;;;:·; .. this tl1reat to th~,a;:;one should 
haue been 1,eadecl off earlier by tlie EP ro- . 
Y ,.na, No opinion .................. 28S es ...................................................... ,.411M;e 

No .............................. .30 

not previously used in the rollmaking 
industry to achieve enhanced prop-
erties. 

Despite the high cost of special 
molds and high investment costs 
the process offers substantial finan-
cial manufacturing savings. 'Ilic en-
ergy bill alone may be halved. D 
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UP.&·DOWN. 
WALL STREET 
..----By ALAN ABELSON------

'-IEMBER the aood old days'? When all we had to wprry 
bout was Vietnam and race riots and how our youth were 

pot? What a tJriih1 contrast to these tryina times. h's like 
fercace·betwccn day and night. Noihina belier symbolizes 
'"Tible decline between then and now than the sight last 
,f thousands of hard hats marching on City Hall in noisy de-
for jqbs. Was it all that lon11: ago that these same worthies in 
\amc streets gave the nation a thrilling demonstration of pa-
gore by their smashing victory over the peaccnik.s7 Alas, 
e been forced to the sad discovery, 10 paraphrase the.Good 
1ha1 there's a time 10 row and a time to weep and the latter 

mpathetic as we arc to the frustrations and plight of the 
a1s and othc.-. who have found themselves among the invol-

idlc, we nonc1hclcss must demur from the notion. fast 
1dhcrcnts among politicians and academicians, 11ia1 the 
10 mounting unemploymcnl can be found in the public 

More particularly, the hue and cry is growing for a giant 
".1r1t program, funded by Uncle Sam. Two rather lrifl_ing 
nns spring to mind. First, where wilt the money come 
The government already is slated to average somcl~ing like 

:>n dollars a week in borrowings for the ,next year or so, and, 
knowledge, anyway, none of the advocates has proposed 

1g laxes 10 meet 1hc gosti-k.nows-how-many extra billions this 
project would entail. • 

Too Muell, Too Late? 
,ually important, by the time the thing got movina, the need 
,votdd surc:iy be long past. For example, a few weeks back, 
t:iat the Administration had decided lo release $2 billion in 
n hiaflway dollars drew favorable notices, not least in Wall 
t, Yet, a liule checking about suggests that the stimulative 
s of the action arc not generally apt 10 be fell until next 

for assuming that the- blueprints for a new highway al-
1\.ivc been drawn up, its path surveyed and nghts-of-way 

red, people in the trade reckon that it's going 10 take five or 
;,ntlls before a dollop of cement is poured. That brings us to 
nscl of fall, when in much of the country the weather stans 
1y hob with conslrUCtion. So at the earliest, the freed-up 

.,..on't begin 10 exen a significant impact until around April 
,. By lhcn, we'll hazard, the infusion will be as necessary as 
,er manini for an alcoholic. 
gain, as the stock market has perceived, business is suffer-
natural reaction 10 an episode of excess~ the recession is 

e than most we've seen since the end of World War II pre-
y because the spccula1ivc boom which preceded if was so fc• 
ri. Bui inventories arc being sweated down and profligate im-
• repressed. Money has been dras1ically cased, while taxes 
uc to be cul. There's no shortcut 10 recovery, bu1 at leas! 
headed in that direction. Panic is not a very cffec1ive fly-

1 for policy . 
'nd~niably, we·re in for some rough going before the 1urn. 

11' s conceivable thal in its first flush of exuhation over the 
if the monetary siege, the market has chosen to blink some 

scary stuff. The weakness in 1he dollar, for example, is a 
with which the Fed mus1 reek.on in its pursuit of case. The 

of insolvency, whether for corporations or public agencies 
age 7), is widespread enough to give anyone the willies. As 

ey Lazo notes in this week's Speaking of Dividends column, 
uai ns arc surfacing increasingly in lower payouts. And the 
fiasco is nol calculated to improve sentiment in the sccwi: 

arkcts. If none of 1his raises the little hairs on the back of 
ck., consi,kr lhe mammoth commitments of the banks in 

- ... # ____ ... _,. -- .. 1 ..... ,. 

"The Sky Is -_ Falling 
sre 

ptige 3 
Olicken Little is alive and well and worryinJl about the 
ozone. Citing "mathematical models," scientists claim 
fluorocarbons from aerosols, refrigeration systems may 
pose threat to life on earth. Plea for immediate ban evokes 
growing political response. Y ct similar warniQJts on al-
.Jegcd impact of SST prove exaggerated. . , • . 

Blue Cr.oss· ' . - Red ·Ink? 
5 + Non-profit doesn't always mean lowest• 

cost. Rates to New Y.ork subscribers~ just 
boosted again, up over 50% in past few 
years. Critics question relations with hos-
pitals, proliferation of facilities, undercut· 
ting of competition. Legal assault afoot. 

Rocke_£ ell er Legacy 
7 

To the Empire State, a bureaucratic disaster. Default by, 
the Urban Development Corp.; creation of ex-Governor, 
jeopardizes agency's future, throws tax-exempt bond· 
market-notably for so-called moral obligations~rito 
disarray. Monument to failure of planning. 

-Editorial Commentary 

·_ 9 Hans Acr9ss the · Sea 
Arab money is welcome in West Germany, which has 
been attracting lots of it. Real estate, chemical compa-
nies, banks among favorite holdings. Shah of Iran ac-
quires stake in Daimler Benz, Krupp. Some dissenters. 

11 More Gusto 
lxop in raw materials, rise in tabs bode well for brewers.- • 
Anheuser turns to hard sell, Coors plans to go ·public . 

· 39 O~en Door-Or Sh~t? 
Exports to China of cotton, soybeans and 
wheat fall short of expectations. 
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"The Sky Is Falling!" 
Chicken Little Is Alive and Well and Worrying About the Ozone 

BY DANA L. THOMAS 

r HE sprays milady uses on her hair, 
air conditioners and deep freezes, 

,hich keep food fresh for months, may 
,c taken off the market if various lcais• 

1,11ive proposals 11rc enacted 10 ban 
ooie aerosols and refriacrants. 
ihoctleJ by the warninas of several sci-
;ntJsts that such ~ompounds contain lc-
1hal 111Cnls capable of burnina up the 
planet or drivina life on canh back to 
where: it was hundreds of millions of 
l'Cill"I, aao, California Staie Senator 
John ,Dunlap introduced a bill l~st 
,oonth to outlaw aerosol products uS1ng 
~crtain nuorocarbon propellants. Simi-
1.ir measures arc being weighed in 
l\,ficlljpn, Oregon, Indiana and New 
Yorli."Morcovcr, Rep. Paul Roacrs ( D., 
Fla..,, chairman of the House Subcom• 
,ti~ Qin Public Health and the Envi-
ronment, has dropped into the hopper a 
bill which could restrict fluorocarbon 
production nationally. 

This spate of activity has been 
~led by rcpons claiming that some 
fluorocarbons, released throu_gh aerosol 
,md rchiacration systems, may be ris· 
111& into the stratosphere 10 break up the 
o~ thin, chemically-active form 
of ollygcn lyina 16 10 19 miles above the 
earth which shields it from the lethal cf• 
feels of the sun's uhn1-viole1 rays. Ac· 
cordina to several scicn1is1s, the fluoro-
carbons threaten to deplete the ozone 
10 the point where skin cancer will rise 
,ubstantially, and marine and other 
bi~c life may be destroyed. While 
othcn ill'C dubious and uric further re• 
search before such products arc out• 
lawed, many newspapers have taken 
up the cry, predicting that doomsday is 
lll hand. 

Gtrdla& for 
Meanwhile, the 1tcrosol industry, iJ. 

ready plaaucd by kderal aovcrnmcnt 
bans apins1· adhesive spnty propellants 
-4atcr rescinded by the Consumer 
Safety Products Commission-and 
aerosols containing polyvinyl chloride 
(Barron's, December 9) is girt'!ina for 
this new, much bi&1,:cr onslau1ht. Dr. 
Raymond McCarthy. technical director 
of DuPont's Freon division, the lcadina 
maker of fluon>e1trbon,, cl.urns that 
thrir danacr has by no means been 
proven, but if it is, DuPont will stop 
thrir production. Accordina 10 a recent 
poll taken by Industrial Research Maa-
azine, two-thirds of the scientists quer-
ied voiced concern about the ozone 
thn:at. but half. belicvina further re-
search is necessary, opposed an imme-
diate ban. 

The stakes arc Vll>t. L1tst year. the 
controvcnial fluorocarbon, went into 
S8 billion worth of U.S. products: $.U 
hillion Into r f1 1 hilltoo imo 

11,r, m10 
Ju~trn,1 rub-

ber and other use, I 11, 1c indu,1rics 
employ o~cr 200,000 worker,. with a 
S4.5 billion annual payroll Trade ob-
scn.er> warn that a han on their u,e 
could spark a chain rca~tion affc.:ting 
hundreds of manufacturer, of can,, 
v-.l1ve1o, cosmetics and various house-
hold aoods. II coulJ bring 10 a halt 
much of the frozen and refriacrated 
food business, a~ well a, home and in-
du~trial air conditioning. 

l)in:.:tly '""''l,·c-J ar.: th<" ~il niaJor 

producers of the propellants; they turn 
out nuorocarbons in 17 location, around 
the country. DuPont, which accounts 
for SO% of total output, docs not dis-
dose how much such products contrib-
ute 10 earninas. However, its stake is 
appreciably larger than the others . The 
No; 2 producer, Allied Chemical, 
makes the compounds at four plants, 
cmployina 340 people; however, they 
conuibutc substantially less than 5% of 
profits. The same is tn1e for Union Car• 
bide, Kaiser and PcnnwaJt. 

lmawdlale Application 
Spanina the controversy arc fluoro-

c-dl'bon compounds 11 and 12, which 
were developed in the early 'Thirties 
by Gencr.11 Motors Corp. Fluorocarbon 
12 found immediate application as a re-
frigerant 10 rplacc the highly rtamma-
blc and toxic aacnts--ammonia, sul-
phur diollid-thcn in use. After World 
War II fluorocarbons also became a 
basic ~opcllanl for the ac~osol i~dus• 
try. Since they arc chemically 1n~r1, 
the~• do not react wilh the ma1cnals 
sprayed. Today, 1hey account for over 
8S% of the wci&ht of such household 
aerosol ~prays as deodor<lnl>, air fresh-

around the early 1980, and remain sig-
nificant for several decades. If the 
present r-.itc of use continues, they add, 
the depiction will be positively hazard-
ous and could continue 10 increase dan· 
acrousty for the ncllt SO 10 80 years . 

Wllh Hndlnas 
Another study made by Ralph Ci• 

ceronc, at the University of Michiaan, 
concurred with the Rowland-Molina 
findings. Cicerone warned that "if 
aerosols arc used at current rates for a 
few more years, the dcstruc1ivc effect 
... on the ozone layer will ucccd that 
predicted for a 500-planc SST ~c~t." 
Even if the U.S. stopped all cm1n1on1 
today, he predicted, it would take dec-
ades for natur-.il atmospheric clcansina 
processes to remove the effects. . 

Other scientists warn of even drrcr 
consequences. They predict that since 
ozone is a necessary heal shield for 1hc 
str<ltosphcrc, if it is dangerously de-
picted, revolutionary ~han~es co~ld 
take place in the earth s chmate. in-
cluding drastic wind shifts, chanacs in 
weather and the destruction of crops. 

Ix. Raymond McCarthy, Technical 
Director of DuPont's Freon division, 

1:0:MICW wets rn,r · 2 Ml rrs nsra eeeaee, -

According lo one group of experts, the damage being 
done to the owne by the fluorocarbons in our aerosol 
and refrigeration systems will bring about a rise iR 
skin cancer and a decline in marine life. Other 
experts disagree. 

bN ?I 5 Wftt Jfttt• I YO eeur ..... ·-
cnen, insccl killer,. plus hair prcpara· 
tions. 

Tbc layman's allcn1ion was first 
called 10 the potential hazard 10 the 
ozone in 1970, durina the controversy 
over the supersonic aircr<lft. the SST. 
Some scicn1is1s warned that nitroacn 
OJudcs released from the uhaust of the 
plane might dangerously deplete the 
ozone. and the 001cry was >O loud 1hat 
the U.S. shelveJ its plan> to build the 
SST. At Scnalor Henry Jachon's 
SUG&estion, 1hc Dcpar1mcn1 of Trans-
portation launched a Climatic Impact 
A,scssment Progr.im (CIAPI to study 
the possible danecr. scuine 1974 a~ a 
completion date. ·1na1 >tudy focu~cd 
the allcnlion of .cicnti,b on possible 
dmigcrs to the o,onc from other 
sources. La>t June. F. Sherwood Row-
land and Mario Molina, chemists a, the 
University of California al Irvine, pub-
lished a reporl in Nature Maaazinc. 
claimina 1hat fluorocarbon, 11 and 12, 
u>Ctl in aerosols and rcfriacr.ints, were 
kthal to human beinas. 

The rcpon noted that the mathc-
m.111,· models developed for studyin& 
lhc 0Lvno: showed 1ha1 ullra-violcl wave 
len111h~ can dis~olvc such compounds, 
which rise into the strato~phi:rc after 
being rcka,rJ in10 the atmo>phc:re. and 
break them into chlorine atom,; lhe,c. 
in tum, kick off a catalytic chain-rcac-
11011, leading to a nrl de,1ruc1ion of the 
ozone. The two chemist> warned 1ha1 
enough fluorocarbons already h,11 en-
tered the stratosphere so that c• I if 
indusui.tl and consumer u,c~ ere 
hanncd immediately. depiction < the 
uinne ,m!J \1111 ro:a, h a pcak of 2 lo;£ 

and other scientists di.agree. They 
point out that very liule i• known about 
the ozonc; -its upper layers arc too high 
and the air 100 thin to supporl airplane 
flight, and only the larac>1 balloons can 
reach there. The chemical reactions so 
far obtained in the laboratory, they say, 
have yet to be verified by hard. uperi-
menial data . 

Tbcy stress thi; need 10 be wary of 
studies relyina,. on one-dimensional 
mathematical models that only s1imu-
la1e 1hc actual milli11& and diffusion pro-
cesses _laking place in 1he 111mosphcrc. 
A major obstacle 10 aeuing al the 1ru1h 
is the difficulty of makina precise 
chcmical measurements in the strato-
sphere. Some atmospheric c11.perts be-
lieve that Cllisting m~a~uremcnt sys-
tem, can't detect, with any reliability, 
changes in avcr.ig~ &lobal levels of less 
than t0%and then the chanae mu,1 la,t 
for al least 10 years. 

Oppo6,lle Conclusion 
A<kiina to the uncertainty is a study 

puljishcd last May by two ,cicntists al 
the University of Colorado: Julius Lon-
don and Jean Kelly. They report that 
the distribution of 01.one ,ti high alti-
tudes, inslcad of declining, actually in· 
creased during lhc 1%0,-by 7.'.'-% in 
the Northern Hemisphere and by 2.5% 
in 1hc Southern Hemi~phc:re. Interest· 
ingly, this time-span coinc,.tc, 11.·i1h a 
big Cllpansion in aerosol production. 

Pointina up the danger of jumpin11 to 
conclusions is the findin11s of the afore· 
mentioned CIAP Commis.ion . Rc-
lc;iscd last month, the study concludes 
that opcr.ition• of the ,unent SSf air-

craft and those scheduled to enter ser-
vices (about JO Concordcs and TU· 
144s) arc causina climatic effects which 
arc only "minimally detectable." II 
adds that future harmful effects can be 
avoided, if steps are taken to develop 
tow-emission cn&incs and fuels Other 
scientists arauc that the ozone increase 
may have been caused by the stoppina 
of nuclear weapons tcstina and the im-
pact of an I I-year solar cycle, and that 
the ozone has actually been incrcasina 
since 1970.) 

A number of newspapers have 
played up the scare aspects of potential 
ozone depiction, with liutc covcra1~ of 
the diffcrina conclusions of other 5e1cn-
tists. This naturally has stirred up pub• 
lic concern. For cumplc, 111st October 
two communities in Michipn an-
nounced they were coosidcrina banning 
the s.alc of aerosol. The following 
month, the Natural Resources Defense 
Council, a legal assocation that sup-
pons environmentalist aroups, pcti• 
tioncd the U.S. Consumtr Safety Prod· 
ucts Commission to outlaw aerosol> 
across the nation. Sever.ii state leaislill· 
turcs. as no1ed, have bills pcndina. 
which would ban or sharply restrict the 
use of nuorocarbons. (Dr. Roland 
counters that the effect would be highly 
dan&crous iftherc were SOO ins1cad ol 
30 planes flyina and that the CIAP rc-
pon is overly optimistic that cn&ine, 
c-.in be dc,iancd 10 keep the danac, 
,mill if the ncc1 increases.) 

Warnlftl l..abtb 
In New York, for cumplc, Anor-

ncy General Lcfkowitz's office hasju~l 
sen, 11 bill 10 Albany which would cm 
power the State's Commissioner of En 
vironmental Conservation to impolic 11 
ban on controvenial fluorocarbon prod-
ucts bcginnina October I, 1976, if. afte, 
public hcarinas, he is convinced II dan 
ger exists. Bqinnina this October, all 
such aerosol cans would be forced lo 
1,;arry warnina labels. Rep. Roacrs' bill 
in Conaress· proposcs I one-year stud~ 
by NASA and the National Acadcm 
of Science on the effect of aerosol fluu 
rocMbons. If their findin&s wlUTanl, th, 
Environmental Protection Aacncy mu" 
then recommend standards for rcs1ric1 
ing production. " 

The two main compounds current!) 
used in aerosol• are fluoroc11rbons an, 
hydrocarbons; the la lier arc not consid 
ercd dangerous 10 the ozone. Howeve1 
hydrocarbons can't be employed ir 
many products because they dccom 
pose or chanac the nature of the con 
tents. Accordingly, they arc usetl 
mostly in such items as shavina cream, 
and paints. The fluorocarbons ao int< 
about of aerosols, mostly hau 
,pr.iys and deodorants, as well as me 
dicinal sprays. 

Some advocates of a fluorocarbo , 
ban con1cnd 1ha1 producers of ha, 
spr"ys and deodorant aerosols coul 
,hifl 10 pump-spr<ly containers. usrn 
compressed air, or to roll-on device, 
Non-aerosol products now comprise 5' 
of the hair spray busincs, and scve1 
producers already 11rc markrtina , 
considcri~ introducina pump-spr 1 

product~ as an insurance against " 
aerosol ban. A spokesman for Gillc:11< 
which derives 10% of i1s U.S. ,_., , 
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Science News of the Week 

Volcanoes· and ice ages: A link? 
The Iongs.tanding but unproven ,hy-

pothesis that there may be some causc-
and-effect relationship between the 
great ice ages and periods of increased 
volcanic activity has been given strong 
new support .. The evidence comes from 
analysis of deep-sea cores that indicate 
very high rates of explosive global vol-
canic activity during the past two mil-
lion yea~. This time period, the 
Quaternary, is marked by Illajor and 
rapid fluctuations of Northern Hemi-
sphere ice sheets, global climates and 
sea level. 

The idea that dust from periods of 
global volcanic activity might screen 
out enough solar radiation to bring 
on glaciation is hardly new. Benjamin 
Franklin was one of its early propon-
ents; But hard evidence has been difli-
cult to obtain. The record on land ot 
patterns of volcanism over large areas 
is often obscured by younger volcanic 
sequences. lo his textbook on physical 
geology published in 1965, Arthur 
Holmes stated that geologically no cor-
relation had yet been demonstrated 
between times of glaciation and periods 
of prolonged or exceptionally intense 
volcanism. 

The new evidence that contradicts 
this view is the result of the first at-
tempt to evaluate global volca.nic his-
tory by using the distribution of vol-
canic ash in deep-drilled core se-
quences· obtained by the Deep Sea 
Drilling Project. University of Rhode 
Island oceanography professor James 
P. Kennett and graduate · student 
Robert C. Thunell used the detailed 
descriptions published in the initial 
reports of 27 legs of the osoP and the 
less detailed descriptions in the pre-
liminary reports of 6 other legs to 
evaluate 320 deep-sea sections. The 
cores come from all oceans except the 
Arctic. The core sections span the last 
20 million years. 

The cores clearly show, Kennett and 
Thuncll report in the Feb. 14 SCIENCE, 
a peak in Quaternary volcanism ap-
proximately four times higher than 
the average over the 20-million-year 
period and about twice as high as a 
peak in the Middle Pliocene, · 12 to 14 
million years ago. They gro.uped the 
sites into eight _geographical areas, 
and all eight showed pronounced rates 
of volcanic activity during the past two 
million years. 

"Our work shows that greatly in-
creased volcanism during the last two 
million years closely coincides . with 
that interval of earth history marked 
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by major and rapidly oscillating cli-
matic conditions related to glacial-in-
terglacial cycles in the Northern 
Hemisphere," the investigators say. 
Kennett and N. J. Shackleton have 
dated the initiation of continental glaci-

. ation at 2.4 million years ago. 
"This general synchronism is almost 

certainly not coincidental," Kennett 
and Thuncll say. But they emphasize 
that the data arc too general to dis-
criminate between any of the possi-
ble cause-and-effect relationships that 
have been suggested. Published calcula-
tions indicate that explosive volcanicity 
may need to be increased at least 
40 percent within a period of a few 
thousand years for glaciation to be 
initiated hy dust veil clTects. Kennett 
and Thunell note that their data show 
a general increase in volc,inism much 
grc,Her than this. But their data arc not 
fine enough to deal with small varia-
tions in volcanism .. 

The findings arc ·probably the strong-
est evidence yet for an association be-
tween glaciation and global volcanism. 
But what is cause and what is effect 
is not • distinguishable. They do not 
prove that volcanism played a role in 
triggering the ice ages, although they 
suggest that that may be the case. 

1 ndced the opposite might also be 
true. Kennett and Thunell ·refer to a 
hypothesis of R. K. Mathews, concern-
ing a way in which climatic -'change 
c.ould trigger global volcanism. There 
were large and relatively rapid changes 

.. 
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in sea level during the past two million 
years as water was successively locked 
up in and then liberated from conti-
nental ice· sheets. The changing volume 
of the oceans would have caused the 
ocean basins to adjust to the loading 
and unloading. This might have cre-
ated periodic large-scale movements 
within the mantle, causing stress re-
lease and increased volcanism. O 

Task forcetostudy 
ozone problem 

Aerosol propellants have fallen 
from the status of "modern miracle" 
to "possible environmental menace" 
following reports that they may be 
breaking Jown the earth's protective-
ozone layer. A J;1rgc research effort 
is under way to confirm and quantify 
the effect; the National Academy of 
Sciences is oflicially studying the prob-
lem, and a consumer law firm has 
asked the Consumer Product Safety 
Commission to ban aerosol products. 
Several Government agencies, all of 
which have some jurisdiction over the 
potential problem, have been under 
increasing Congressional and public 
pressure to do something. But what, 
how, when and by whom? 

In an attempt to answer these ques-
tions, and with unusual speed and 
coordination, an ad hoc Federal in-
tcragcncy task force has been orga-

t 
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February 20, 1975 

MEMORANDUM TO 

Dr. Edward P. Todd. Chairman 
Interdepartmental Committee for 

Atmo•pherlc Science• (ICAS) 

From, Carroll Leslie Pegler 
Warren R. Muir 
Co-chairmen. Task Force on Inadvertent Modification 

of the Strato•phere (IMOS) 

Subject: Reque•t for Information. on Needs and Budget for 
Stratospheric Measurements and Monitoring 

At the IMOS meeting on February 18, 1975., report• were made by the 
member of their current reaearch proerams and the moat 
pressln& needs for additional investigations. It waa reported that 
ICAS will recommend an accelerated reeearch program to Dr. Stever, 
with NASA to be the lead agency in the area of measurement and 
instrumentation, working in close cooperation wlth NOAA and other 
appropriate agencloa. Dr. John Naugle of NASA 'reported that NASA 
was attempting to re-program some of its FY 76 funds ln 
order to give increased emphasis to research. 
Dr. Leater Macht a of NOAA reported on hl• analysis of reaearch 
needs, totaling $3 million, of which perhaps half would not llkely fall 
under NASA 

The consensus of IMOS members seemed to be that there are many 
critical ne~d• which must be started as soon as possible and which would 
requ.lre some new funding. In order to discuss such need• with the Office 
of Management and Budget and other appropriate.parties, !MOS will need 
to have a coherent plan of research, responsibilities, and justification. 

It wa• therefore decided to request that ICAS prepare such a plan by 
March 15. Not~ that this plan will not include all of the research needs 
which may be identified in the June IMOS report, which will cover 
research on impacts of auy ozone reductlon and of ·any curtailment 
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of production or use of fiuorochlorohydrocarbona. Instead the ICAS report 
should focua on apecl.al reeearch needs relating to 
and monitoring on which lmmedlate action and budaetary decision• are 
desired. It would btfhelpful lf the report included the following information: 

-- brief description of unmet research needs 

justification 

which agency should fund the (either directly or 
indirectly) and what ahould be tho funding mechanism 

a.mount of funding required; how much can come from existing 
budgets and what additional funding would be required 

- . ... - relationship of this new research to agency's base program 

-- research timetable 

Thank you very mu~ for your assistance in this important matter. 

I 
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WILMINGTON, DELAWARE 19898 

ANIC CHEMICALS OEPARTM ENT 

The Honorable Paul G. Rogers 
U.S. House of Representatives 
Washington, D.C. 20515 

February 13, 1975 

Re: • H.R. 17577 and H.R. 17545 - To Amend 
the Clean Air Act with Respect to 
Fluorocarbon Products 

Dear Mr. Rogers: 

On December 12, 1974 I gave testimony before the 
Subcommittee on Public Health and Enviro~~ent of the Co~~erce 
Committee. Following my testimony, you raised two questions 
that I would like to answer by this letter, namely, (I) Are 
there alternatives to fluorocarbons?, and (II) Could I let 
the Committee know the amounts fluorocarbon manufacturers 
are spending on environmental research? 

Enclosed are my answers to these questions. If 
you wish any further information concerning these or other 
points, please have your staff telephone me at {302)-999-3814. 

Again, let me express my thanks for the opportunity 
to discuss this topic with your Subcommittee. 

Very truly yours, 

Raymond L. McCarthy 



I. Axe there alternatives to fluorocarbons? ('I'r-1nscrint 
p. 141, i. 17) 

About 50% of the fluorocarbons produced in 
the u.S. are used in aerosol products, about JO~ in 
refrigeration equipment. The remainder is in other 
applications such as precision cleaning and as a blowing 
agent in foams. Refrigeration ~quipment (including 
air conditioners) utilizing fluorocarbon refrigerants 
accounts for about $5.5 billion of the Gross ~ational 
Product, and aerosol products containing fluorocarbon 
propellants account for about $2 billion of the Gross 
National Product. 

Refrigerant Alternatives 

Mechanical refrigeration systems using fluoro-
carbons constitute the great majority of the refrigeration 
units and include all automotive air conditioners, at 
least 95% of household refrigerators, freezers and air 
conditioners, 90% of building air conditioners and sub-
stantially all transportation mechanical refrigeration. 

Alternatives for the fluorocarbons currently 
used in these uni ts are a;nmonia, sulfur dioxide, me thy 1 
chloride and hydrocarbons. These materials were used in 
certain refrigerant applications prior to the development 
of fluorocarbon refrigerants. (It should be noted that 
prior to the use of fluorocarbons ice was the principal 
household refrigerant.} Hone of these can be used as a 
replacement for the fluorocarbons that are in existing 
equipment without substantial rebuilding. t!or are they 
suitable for new equipment for nest of these uses, unless 
the equipment were radically redesigned. The present units 
have the motor and the compressor together with a mixture 
of oil and refrigerant hermetically sealed in the sane 
case. To change to these earlier refrigerants probably 
would require that the motor and the conpressor be in 
separate units. "This would increase unit prices and 
leakage susceptibility. 

Significant properties of these "alternate 
candidates" are as follows: 
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Ammonia 

1. 'l'oxic to hunans, h.:ivinq .-i '/h r cshol,J Lin i t 
Value (TLV) of 25 parts per ~illion {p~~), as c om~ared 
wit!-. the high 'i.'LV of 1,000 ppr., ror fluoroca=~o:1:,. 

2. Explosiv~ - forms an explosive mi:-~ture in 
air at 16% concentration, wi:ereas fluorocarbons are non-
explosive in air and nonfla..'Tirna~le. 

3. Corrosive - ty?ical howe refrigerator and 
air conditioning units are herr.ietically sealed with the 
refrigerant in contact with the electrical conponents; 
ammonia will corrode these co~?onents. 

Because of its toxic and explosive properties, 
ammonia is unsuitable for use in units within buildings 
where hwnan exposure is possible; i.e. houses, stores, 
offices, hospitals and particularly automobiles where 
the severe vibrations increase leakage potential. 

Sulfur Dioxide 

Sulfur dioxide is even more toxic than ammonia, 
having a TLV of only 5 ppm. This high toxicity, coupled 
with the possibility of leaks, cakes sulfur dioxide 
completely unsuitable for household, auto and building 
air conditioning ana refrigera~ion units. Also, it is 
highly corrosive, requiring ex?ensive corrosion-resistant 
materials of construction not required by present day 
equip~ent. Its corrosiveness also makes it unsuitable 
for use in hercetic systems . 

.t-iethyl Chloric.e 

Methyl chloride is also toxic to hur:1.:ins, having 
a TLV of 100 ppm. It forms an explosive mixture in air 
at only 10% concentration. Further, it is highly cor-
rosive, generating hydrochloric acid on contact with 
moisture rendering it unsuitable for use in her~etic 
systems. Because of its toxic and explosive ~roperties, 
as well as its corrosiveness, it is unsuitable for use 
in household, auto and most building units. 
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' Hydrocarbons 

Ethane has been used in sorr.e very low temnera-
ture systeras. However, since a concentra~ion of only 
about 2% in air is explosive, this material is only 
suitable for limited uses. 

Other Fluorocarbons 

There have been reports that other fluorocarbons, 
particularly those containing r.iore than a single carbon 
atom and those containing hydrogen ato~s, can be used ef-
fectively as refrigerants; and that these products, being 
less stable than Fluorocarbon 11 and 12, would react in 

. the troposphere and not reach the upper stratosphere 
and cause ozone depletion. It is correct that certain 
of these types of fluorocarbons can be used effectively 
as refrigerants, and indeed some are now being used in 
some types of equipment. T~ese compounds cannot be used 
to replace the fluorocarbons in existing units (without 
substantial rebuilding) because they have different 
physical and thermodynamic properties. Whether these 
products undergo chemical reaction in the lower atmosphere 
is unknown. Obtaining this information is part of the . 
current industry program in studying all aspects of the 
fluorocarbon/ozone issue. Extensive experimental work 
is required to cieternine the lifetime of these conpounds 
under tropospheric con<litio~s. Also additional research 
on the physical and thermodynanic properties of some of 
these compounds is needed. 

Summary - Rcfrige=ants 

At present we know of no suitable alternate 
refrigerant for the vast majority of refrigeration ap-
plications-~mploying Fluorocarbon 11 and 12 refrigerants. 
We at Du Pont, and I believe the fluorocarbon manufac-
turers generally, are searching for and evaluting other 
candidates, including other fluorocarbons. To date we 
have not developed alternatives that are satisfactory 
in thermodynamic properties, environmental · suitability 
and economic feasibility (which of course includes the 
feasibility of converting large multimillion dollar 
plants from production of Fluorocarbon 11 and 12 to 
production of the alternate). 

1 
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Fluorocarb . n pror _ll c 1erosols contain the 
ac , ive ingredient i~~ol ~L solvent an<l pressurized 

y .:i l ·.queficcl tluorocarl )t. .• I} fluoroc -1rbon is oc.1rt 
f the solvent. fluorcc.:ir::>o.~ •.::ipor occu9ies the space 

above t!1c li uh! phase .:;mu r;cs the ..:ictivc . inc:rc<lient/ 
fluorocarbon solutio:1 out .. ro· _. h a .spr.:iy nozzle. Lpon 
exit the pressure on t?.e solu on decreases inst.:mta-
neous ly, caus i:ig i1-:trnedi.:1 te v.:1por za tion of tl1~ f luorocarl.Jon 
solvent. 'l'his results in burs ting of the solution into 
a fine mist spray pattern with rapid evaporation of the 
fluorocarbon solvent. 

Possible alternativ, s for fluorocarbon propel-
lants are com~rcssed gas . i nc nonfluorocarbo~ solvent 
liquefied gases. 

Compressed Gases - , i::i trogen I carbon dioxide 1 

nitrous oxide) 

A compressed gas aerosol contains t~e active 
ingredient i solution in a relatively nonvolatile 
solvent, such as alcohol, und • r pressure of a compressed 
gas i.itrogen is requentl suggested as a useful gas 
aerosoL p opellant. It is nontoxic ar.d inexpensive. 
I is essentially insoluble in the active in~redient/ 
solv~nt po ti r. of the LOrnula. Unlike fluorocarbon 
propellants which burst fro~ t~e spray nozzle into fine 
mist particles because t~ 1i trogen is not dissolved 

th - solvent ~his burst ' ect is reduced. Consequently, 
spray pattern normall1 ccnsists of Lig drops of 

, c 1 ve ingrea.i ,t, or· na 1, in solutio!"l in a relatively 
volatile solttion .:::h :; alcohol . 'I'ypical spray 

products s~ch as hair sp , an~ anti-pcrspirant cannot 
be ormu ated with nitr 1, r,ot only because of the 
unsatis a to • coarse spry C~dracteris tics but also 
because the p csence of the :;::,lvent gives a wet cold 
spra, hat s unplea~ nt to the skin . 

A further di- an aqe to compressed gas pro-
pell s that the pre cecreases during use 
4es\~ ing in undesirable cr.an~es in ~pray characteristics 
and excessive a~ounts of un ea product remain after the 
pr.essure becomes too low 
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Carbon dioxide a~d nitrous oxide ~ases share 
raany of the character is tic::; u f ni trog~n, :.,ut t!!cy do 
provide greater formulating ~lcxibility b~causc of in-
creased solubility in the ilct1ve insrctiient/solvent 
concentrate. 7hese ~ore soluble gases can be u3e~ for 
aerosol products uhich do not require fine s9rays or 
careful control of the discharge. Although the gases 
have greater solubility than nitrogen, still thcj• do 
not have sufficient solubility to burst the solution 
into fine spray upon exiting frora the nozzle. Products 
such as furniture polish and windshield de-icer can be 
formulated successfully with these <;ases. .rio•.1ever, the 
coarse, cold, wet solvent spray makes these propellants 
unsuitable for typical aerosol products such as hair 
spray or anti-perspirant. 

In addition to the aforementioned shortcomings, 
carbon dioxide can cause serious corrosion within the 
aerosol can if any water is present in the formulation. 
This results in pinhole leaks in the can and the escape 
of the propellant. 

Soluble Liquefied Gases - (Vinyl chloride, 
propane, butane) 

Physically these nonfluorocarbon liquefied gas 
propellants perform much the same as fluorocarbon pro-
pellants. However, vinyl chloride is no longer an 
acceptable propellant because of its recently discovered 
carcinogenic properties an~ has been banned b:' FDA, ~PA 
and CPSC. Propane and butane are highly fla~mable, and 
therefore shoulu not be used in personal products because 
of a potential blm-1 torch ef feet. .Snall ar.-.ounts of the.se 
gases have been used succcs3fully in co~bination with 
fluorocarbons which suppres.s t:1e flar:-.r..ability. Also, in 
certain aqueous products where water SU?presses f lair .. 'Tia-
bility, these gases can be used safely. 

Non-Aerosol Packaqir.g 

of course, nonpro~ellant packages can be ~sed 
in place of aerosols but gcner3lly with recognizc<l dis-
advantage to the user. For e~anple, rnec~anical pu~ping 
devices can be used for some a~olications. however, 
these devices produce very l~rqe dro~s and ~~ke ineffec-
tive use of the active inC"'rcuient . .1\lso, thev are 
ineffective as insecticid;s bcc.::iuse of the large drop 
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discharge. Pumps are being evaluated for hair sprays, but 
to date puDlic accc~tance has Jeen poor. ?Wil?S also are 
unsatisfactory where extended exposure of the product to 
air causes decomposition. 

Summary - Propellants 

There are alternate propellants acceptable for 
certain aerosol applications. However, there are no 
alternate propellants for many of the aerosol uses. Also, 
there are other packages that can be used in place of 
certain of the aerosol applications, but for many appli-
cations there is no equally effective, efficient and 
convenient type of package. 

II. Could you let the Com~ittee know the a~ounts you 
(fluorocarbon canufacturers) arc o~ttina into 
research? (Transcript o. 142, 1.-4) J 

DuPont's Haskell Laboratory for Toxicology and 
Industrial I:edicine has ~ace a:1 extensive literature 
study of reports on inciustry research on the toxicology 
of fluorocarbons from 1931 to the present tire. It 

·estimates that the research described in these reports 
requirec expenditures of at least $2,500,000 (197~ 
equivalent) by in~ustry worldwide on the study of t~e 
to½icity of fluorocarbons. 

In addition to the rese~rch of the aforenentioned 
reports, the Inter-Inc..i~str~· Cor.=.i tt(?c or. Toxicology 
(aerosols) has expended ~l,5OO,0OO in support of toxi-
cology research on propellants since 1970. 

Since 1970, indepen~ent of the aforer.cntionec 
research, Du Pont h~s spent $500,000 on fluorocarbon 
toxicology and ecology research, and we estimate that 
the rernain<ler of the fluorocarbon proauccrs have spent 
an equivalent ar..ount during this period. 

Since 1971 the fluorocarbon producers in coop-
eration with t~A have expended $450,000 in university 
contracts for research on environDental effects of 
fluorocarbons. 
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The total cxpen<.liture by the fluorocarbon 
prod'..lccrs, ti,ercfore, is c.1:..,out $ S,0'.JO,OOCJ to r~ at<!. :.·!,is 
rese..1rch, o( course, We.ls ciirect~<l ..it to::icitv , :L1.r.'...'aa-
bility, in:1al.:1tion .:inc lo• .. ,er .:tt:".'.OS?heric effects. 

7he funding of f~rt~~r studies on the environ-
mental effects of fluorocar~o:-.s, partic'.!l.:1rl::_.' in t:.~ 
strato5~here is also being plar.ned by the fluorocarbon 
rnanuf.:icturcrs. Contracts for such studies helve .J.1:::-cady 
been funded at five universities. The fundi~g of five 
other studies has recently been rcco~en~ec Ly the 
Fluorocarbon ':cchnic.:il Co1:.nittee of the nanuf.:i.cturing 
Chenists ~ssociation. The pla~ned expenditure for this 
future testing is expected to exceed $1,000,000 in 1975 
and remain at this level for several years. 

In addition to the afore~entioned industry 
sponsore~ research, studies currently ..ire being carried 
out by the National Center For At=ospheric ?csearch, 
the I:nvironmental Protection ..'.\gency, the iiational Ocean:~c 
and Atrr.ospheric Agency, the !iaval r.esearch La!:oratory, 
the ~ational Aeronautics and Space Adninistration and 
the acaJemic co~.munity. 

2/7/75 
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lNUiJSTRY FO~·:S GROUP TO COO.!:UH~!ATE 

030:NE FACTS i.JTTH GOVEJ.~1-1.E);T 

Research Scudies lnderway 

300 East 44th Street 
New York, N. Y. 10017 

661-3721 

NEW YORK, Feb. 27 --An industry representative today announced 

that companies in fluorocarbon and related businesses had forned a 

group to coordinate "the many industry factors affectec by the ozone-

fluorocarbon issue" with the governr.ient. The group's fout:-point procrat:1 

and research studies were also cited. 

"Our purpose today is to help to develop the ne2ns of resolving 

th~ ozone~fl•wrocarbon ~atter in a rational, ord~rly foshicn based on 

scientific knowledge," said John H. Dickinson, Jt'., vice-president, 

consumer affairs, Gillette North America, ,,ho is chain:i.an of the new 

industry organization, the Council on At~ospheric Sciences (COAS). 

His statet:tent was made at a fact-finding reeeting of the Federal intera~<.!ncy 

task force on Inadvertent :Modification of the Stratosphere (H:OS). 

Mr. Dickinson said the group will also coordinate its proiram 

with government and academic scientists to achieve tl,c bro .. ider public r;,Ml 

of gaining vitally-needed scientific knowledge of the atmosphere and 
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Hr. Vicl:inson o:itlined th'-~ CO.\S pro;~r~r.i a1, follow:;: 

on industry rcsea::-ch p:rogr.2.c:s and be :tvailabl.::: for l'.Ot:.Zls,~l on govcrn,::e::,t,;,.l 

atmospheric re::;earch efforts. 

2. CO.AS pledges full cooper~~tion in working with governC".l:!Ut !.:c 

establi::.h an effective, well coordinated research prograa -- with ;:he 

industry program (aug::iented or modified as may become necessary) 

co~pleDenting the government program. 

3. COAS recot:II!l.ends the designation at the ea!'liest possible tin<' 

of a feceral lead agency to whom the capabilities a:id hard,,;.:.re of ,,~·:l;12r 

agencies wculd be made available. 

4. COAS suppo=ts tl:c concept of ~ov2rn~e~t atnosph~ric res~nrch 

and urg~s that adequate funds be provid~~ to carry 011t such rcs~arch. 

The industry chairman 3dvis~<l that COAS is not a COTT'.!:littee o: 

scientists but its r~sources include the scientific research proJr~~ 

of the Fluorocarbon Technical Panel, chaired by Dr. Frank Bm,er, divish,a 

head at DuPont's Freon Products laboratory. The Panel, 6Upporte<l by 10 

fluoroc~rbon manufactu0rcs throughout the world, is beins by 

the Nnnufa.cturin::; Chcuists Associati.nn. 

l 
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3. The ozone conce~trntiun in tbe stracos~he=e . 

. 4. ~~dzling of at~ospheric proc~as2s. 

anJ .:.re c 2i1!g dlrectt;;J 1,y: Prof . JaIL.>:?.s E. Loveloc~.;., U:1:i.ve-::-sity of R~:tding, 

England; Prof. Camille Sandorfy , University of :Montreal; Dr. Ja;"'.1.~S N. Pitts, 

University of California; Dr. Dou~lus Davis, l"niv~rslty ,:,f N::i.ry::.anc"i, .:i~d 

Fro.:. Dcr: ~11 d Sted,r.:J.n, l;::iv:.!r.sity cf Hichigan. 

"Th;: pct~.!Utiul prob l.c1n,:; of ozone cleterio.:-ation a·.:,.! r,")go.n1..=-cl ,-:1 th 

ha:::ard ca•~:::: .. ,quences llhich have been dcscr ib.:d in t:1'.•.! tiw(.lry , if indc:."J 

neither in the public interest or industry's o~,n long·-tcrm self inl:crt"!.st . " 

A runber of scicr.tists :ln government and ac;idernla h.:tvc stated that 

little additional c:1 ,m~t! to ozone -- if .:my ls occurril~g -- wotdcl n• :rnl t 

' from taking the time rec;_uirf)d for a conccntr:itcd cffor.-t to oht:iin n.:·ardnsful 

scientific data , he said . 
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•. illc , l ricultural 
car•h Center, USDA 

)Olli 10 - Bldg. 001 
Btltsville, Md. 20705 

Dr. Alan Grobecker 
Department of Transportation 
Rm. 6405 - 2100 2nd St., S.W. 
Wi· hington, D.C. 20590 

lr. Robert Hehir 
Consumer Product Safety 

Commission 
Rm. 712 - 5401 Westbard Ave. 
Bethesda, Md. 20207 

Dr. Edward Todd 
National Science Foundation 

(ICAS) 
Rm. 320 - 1800 G St., N.W. 
Washington, D.C. 20550 

Dr. James King 
National Aeronautics and 

Space Administration 
B368 - 600 Independence Ave. 
Washington, D.C. 20546 

Mr. John Butler 
Environmental Protection Agency 
PM 221 
Washington, D.C. 20460 

Mr. Thomas J. Gross 
Energy Research and Development 

Administration 
E20l(Germantown) 
Washington, D.C. 20545 

Mr. Jesse Bennett 
Beltsville Agricultural 

Research Center, USDA 
Rm. 120 - Bldg. 050 
Beltsville, Md. 20705 

~rr. Joseph Gwiazdowski 
Department of Transportation 
Rm. 6405 - 2100 2nd St. S.W. 
Washington, D.C. 20590 

Ms. Carroll Pegler 
National Science Foundation 
(STPO) 
Rm. 549 - 1800 G St., N.W. 
Washington, D.C. 20550 

Dr. Richa , . . 1. rr , e-11 

National Science Foundation 
(RANN) 
Rm. 414 - 1800 G St., N.W. 
Washington, D.C. 20550 

Mr. Christopher Schonwalder 
Food & Drug Administration 
Rm. 7-75 -5600 Fishers Lane 
Rockville, Md. 20852 

Mr. Robert Pepetti 
Environmental Protection Agency 
(RD 684) 
Washington, D.C. 20460 

Mr. Edward S. Epstein 
National Aeronautics 

and Space Administration 
Rm. 825 - Bldg. 5 
Rockville, Md. 20852 

Ms. Joan Cloonan 
Department of Justice 
Rm. 6343 
Washington, D.C. 20530 

Dr. Hugh Albers 
National Science Foundation 
(ICAS) 
Rm. 312 - 1800- G St., N.W. 
Washington, D.C. 20550 

Dr. John E. Naugle 
National Aeronautics and 

Space Administration 
Rm. 7137 - 400 Maryland Ave. 
Washington, D.C. 20546 

Dr. Herbert S. Posner 
National Institute of 

Environmental Health Sciences 
P.O. Box 12233 
Research Triangle Park, N.C. 

Col. Albert J. Kaehn 
Department of Defense 
OAD (E&LS)/ODDR&E 
Washington, D.C. 20301 

• Mr. Les ta Mach ta 
National Aeronautics and 

Space Administration 
Rm. 613 - 8060 13th St. 
Silver Spring, Md. 20910 

Miss Marion Suter 
Council on Environmental 

Quality 
722 Jackson Place, N.W. 
Washington, D.C. 20006 

Mr. Boris Osheroff 
Department of Health, 

Education, & Welfare 
Rm. 17A-43 - 5600 Fishers Lane 
Rockville, Md. 20852 

Dr. Donald King 
Department of State 
OES/ENP/EN Room 7820 
Washington, D.C. 20520 

Mr. Norman Ross 
Assistant Director 
Domestic Council 
Washington, D.C. 20500 

Mr. James McCullough 
Office of Management & Budget 
Room 7202 NEOB 
Washington, D.C. 20503 

Ms. Nancy Bateman 
Office of Management & Budget 
Room 7002 NEOB 
Washington, D.C. 20503 

Mr. John Carey 
Offi~e of Management & Budget 
Room 9212 NEOB 
Washington, D.C. 20503 

Mr. Thomas Sides 
Office of Management & Budget 
Room 8002 NEOB 
Washington, D.C. 20503 

Mr. Alan Thomas 
Office of Management & Budget 
Room 8001 NEOB 
Washington, D.C. 20503 

Dr. Warren R. Muir 
Council on Environmental 

Quality 
722 Jackson Place, N.W. 
Washington, D.C. 20006 
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