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NOTICES

the_Board of Governors of the Inter
national Monetary Fund on April 2728 and the related meeting of the In
terim Committee of the Board of Gov
ernors.
A determination as required by sec
tion 10(d) of the Federal Advisory
Committee Act (Pub. L. 92-463) has
been made that this meeting is for the
purpose qf considering matters falling
within the exemption to public disclo
sure set forth in 5 U.S.C. 552b(c)(l)
and that the public interest requires
such meeting be closed to public par
ticipation.
Any comment or inquiry with re
spect to this notice can be addressed to
Donald Syvrud, Director, Office of In
ternational Monetary Affairs, U.S. De
partment of the Treasury, Washing
ton, D.C. 20220, 202-566-5365.
Dated: March 13,1978.
Anthony M. S olomon,
Under Secretayfor
Monetary Affairs.
[FR Doc. 78-7125 Filed 3-16-78; 8:45 am]
[8 3 2 0 -0 1 ]
VETERANS ADMINISTRATION
SPECIAL M EDICAL A D V IS O R Y GR O U P
M e e tin g

The Veterans Administration gives
notice pursuant to Pub. L. 92-463 that
a meeting of the Special Medical Advi
sory Group, authorized by 38 U.S.C.
4112(a), will be held in the Administra
tor’s Conference Room at the Veter
ans Administration Central Office, 810
Vermont Avenue NW., Washington,
D.C., on April 3 and 4, 1978. The pur
pose of the Special Medical Advisory
Group is to advise the Administrator
and the Chief Medical Director rela
tive to the care and treatment of dis
abled veterans, and other matters per
tinent to the Veterans Administra
tion’s Department of Medicine and
Surgery.
The general sessions will convene at
8:30 a.m. on April 3, and at 9 a.m. on
April 4. These will be open to the
public up to the seating capacity of
the room. Because this capacity is
limited, it will be necessary for those
wishing to attend to contact Mr. R. E.
Lindsey, Executive Secretary, Special
Medical Advisory Group, Veterans Ad
ministration Central Office, phone
202-389-2588, prior to March 27, 1978.
The Executive Session portion of the
meeting, April 4, 1978, 11 a.m.-12:00
Noon, will be closed for discussions of
employment matters in the Depart
ment of Medicine and Surgery, pursu
ant to 5 U.S.C. 552b(cX2), as it relates
solely to the internal personnel rules
and practices of the agency.
Dated: March 10, 1978.
MaxCleland,
Administrator.
[FR Doc. 78-7142 Filed 3-16-78; 8:45 am]

main track in MI, IN and IL. In addi
tion, the GTW operates car ferry ser
vice across Lake Michigan from Mus
kegon, MI, to a terminal at Milwaukee,

[7 0 3 5 -0 1 ]
INTERSTATE COMMERCE
COMMISSION
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[Finance Docket No. 28676 (Sub-No. 1)]
G R A N D TRUNK WESTERN R A ILR O A D
C O N TR O L— DETROIT, TOLEDO A N D
T O N R A ILR O A D C O .

C O .—
IR O N -

Grand Trunk Western Railroad Co.
(GTW) and Grand Trunk Corp.
(GTC), 131 West Lafayette Boulevard,
Detroit, Mich. 48226, represented by
Basil Cole, Dechert Price & Rhoads,
Esqs., 888 Seventeenth Street NW.,
Washington, D.C. 20006, hereby give
notice that on the 16th day of Febru
ary, 1978, they filed with the Inter
state Commerce Commerce Commis
sion at Washington, D.C, a joint appli
cation under Section 5(2) of the Inter
state Commerce Act for an order ap
proving and authorizing acquisition of
control by GTW of the Detroit,
Toledo and Ironton Railroad Co.
(DT&I) AND THE Detroit and Toledo
Shore Line Railroad Co. (DTSL),
which application is assigned Finance
Docket No. 28676 (Sub-No. 1).
Approval of the application will au
thorize GTW to purchase the stock of
DT&I owned by Pennsylvania Co.
(Pennco), amounting to substantially
all of the stock of DT&I, and will fur
ther authorize GTW to purchase the
stock of DTSL owned by the Norfolk
& Western Railway Co. (N&W),
amounting to 50% of all of the stock
of DTSL. GTW presently owns 50% of
all of the stock of DTSL.
The application is “inconsistent”,
within the meaning of Section 5(2) of
the Act and the Commission’s Regula
tions adopted in Ex Parte No. 282
(Sub-No. 1), Railroad Consolidation
Procedures, 340 ICC 771 (1977), which
amended 49 CFR Part 1111, with the
application filed October 21, 1977, by
Norfolk and Western Railway Co.
(N&W) and The Baltimore and Ohio
Railroad Co. (B&O), et al., for author
ity to acquire joint control of DT&I;
docketed Finance Docket No. 28499
(Sub-No. 1).
The transactions proposed by the
application are subject to the execu
tion of appropriate agreements for the
purchase by GTW of the stock inter
ests of Pennco and N&W. GTC,
GTW’s parent, is not a party to the
transactions, but joins in the applica
tion pursuant to Section 5(2). GTW
has offered $15,000,000 for Pennco’s
stock interest in DT&I. GTW has of
fered $1,920,000 for N&W's 50% stock
interest in DTSL. Upon final approval
of the application, GTW will integrate
the organization, facilities and oper
ations of GTW, DT&I and DTSL
under common control.
GTW is a Class I carrier providing
rail freight and passenger service, op
erating approximately 921 miles of

The DT&I is a Class I carrier provid
ing rail freight service. It operates be
tween Detroit, MI, through Delta,
Lima, and Maitland, OH, to Sringfield,
OH, continuing to Cincinnati, OH, via
trackage rights, and to Ironton, OH.
Other DT&I lines extend from Flat
Rock to Dearborn, MI, from Diann,
MI, to Toledo, OH, and from Malinta,
OH, to Tecumseh, MI. In addition,
DT&I has operating rights over an al
ternate route to Cincinnati from Mait
land, OH, and a short track in Ottawa,
OH.
The DTSL is a Class II carrier oper
ating over approximately 50 miles of
rail line between the suburbs of
Toledo, OH and the suburbs of De
troit, MI. Approximately 47 of these
route miles are owned by the DTSL
and 3.3 miles are operated under
trackage rights over the N&W from
West Detroit to River Rouge, MI.
Interested persons may participate
formally in a proceeding by submitting
written comments regarding the appli
cation. Such submissions shall indicate
the proceeding designation Finance
Docket No. 28676 (Sub-No. 1) and the
original and two copies thereof shall
be filed with the Secretary, Interstate
Commerce Commission, Washington,
D.C. 20423, not later than 45 days
after the date notice of the filing of
the application is published in the
F e d e r a l R e g is t e r . Such written com
ments shall include the following: the
person’s position, e.g., party protestant
or party in support, regarding the pro
posed transaction; specific reasons
why approval would or would not be in
the public interest; and a request for
oral hearing if one is desired. Addi
tionally, interested persons who do not
intend to participate formally in a pro
ceeding but who desire to comment
thereon, may file such statements and
information as they may desire, sub
ject to the filing and service require
ments specified herein. Persons sub
mitting written comments to the Com
mission, shall, at the same time, serve
copies of such written comments upon
the applicant, the Secretary of Trans
portation and the Attorney General.
H. G . H omme, Jr.

Acting Secretary.
[FR Doc. 78-7325 Filed 3-16-78; 2:33 pm]
[7 0 3 5 -0 1 ]
[Finance Docket No. 28643 (Sub-No. 1)]
NOR FOLK A N D WESTERN R A IL W A Y C O .—
PURCHASE— DETROIT, TOLEDO A N D IR O N T O N
R AILR O A D C O .

Norfolk and Western Railway Co.
(NW), 8 North Jefferson Street, Roa-
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noke, Va. 24042, represented by John
S. Shannon, Vice President-Law Nor
folk and Western Railway Co., 8 North
Jefferson Street, Roanoke, Va. 24042,
and Frederick C. Nash, Bodman, Longley, Bogle & Dahling, 100 Renaissance
Center, Detroit, Mich. 48243, hereby
give notice that on the 17th day of
February, 1978, it filed with the Inter
state Commerce Commission at Wash
ington, D.C., an application under sec
tion 5(2) of the Interstate Commerce
Act for an order approving and autho-,
rizing the acquisition of 11.1 miles of
the Tecumseh Branch of the Detroit,
Toledo and Ironton Railroad Co.
(DT&I) through purchase from DT&I,
which application is assigned Finance
Docket No. 28643 (Sub-No. 1).
NW proposes to purchase from
DT&I 11.1 miles of DT&I’s Tecumseh
Branch extending from the branch’s
intersection with NW’s main line at
Page, Mich, (near Adrian), in a north
erly direction to the termination of
the branch at Tecumseh, Mich. NW
will serve former DT&I customers on
the purchased segment, which is 44
miles closer to NW’s main line than to
DT&I’s main line. The portion of the
Tecumseh Branch NW seeks authority
to purchase lies in Lenawee County,
Mich.
NW can provide service more effi
ciently than DT&I, and DT&I can be
relieved of an unprofitable operation.
In addition to withdrawing from the
11.1 miles being acquired by NW, ap
proval of the transaction will enable
DT&I to withdraw from 8.6 miles of
trackage rights on NW used only to
serve the northerly segment in ques
tion, and will facilitate DT&I’s appli
cation to abandon other portions of
the branch filed in Docket No. AB-111
on June 11, 1975, all without loss of
any presently operated rail service.
In the opinion of the applicant, the
granting of the authority sought will
not constitute a major Federal action
significantly affecting the quality of
the human environment within the
meaning of the National Environmen
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tal Policy Act of 1969. In accordance
with the Commission’s Regulations (49
CFR 1108.8) in Ex Parte No. 55 (SubNo. 4), Implementation—National En
vironmental Policy Act, 1969, 352 ICC
451 (1976), any protests may include a
statement indicating the presence or
absence of any effect of the requested
Commission action on the quality of
the human environment. If any such
effect is alleged to be present, the
statement shall indicate with specific
data the exact nature and degree of
the anticipated impact. See Implemen
tation-National Environmental Policy
Act, 1969, supra, at p. 487.
Interested persons may participate
formally in a proceeding by submitting
written comments regarding the appli
cation. Such submissions shall indicate
the proceeding designation Finance
Docket No. 28643 (Sub-No. 1) and the
original and two copies thereof shall
be filed with the Secretary, Interstate
Commerce Commission, Washington,
D.C. 20423, not later than 45 days
after the date notice of the filing of
the application is published in the
F ederal R egister. Such written com
ments shall include the following: the
person’s position, e.g., party protestant
or party in support, regarding the pro
posed transaction; specific reasons
why approval would or would not be in
the public interest; and a request for
oral hearing if one is desired. Addi
tionally, interested persons who do not
intend to formally participate in a pro
ceeding but who desire to comment
thereon, may file such statements and
information as they may desire, sub
ject to the filing and service require
ments specified herein. Persons sub
mitting written comments to the Com
mission shall, at the same time, serve
copies of such written comments upon
the applicant, the Secretary of Trans
portation and the Attorney General.
H. G . H omme , Jr.,

Acting Secretary.
[FR Doc. 78-7324 Filed 3-16-78; 2:33 pm]
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[M-109, Arndt. 1; Mar. 13, 1978]

Notice of D eletion of Items F rom
the March 16,1978 Meeting Agenda
CIVIL AERONAUTICS BOARD.
TIME AND DATE: 10 a.m., March 16,
1978.
PLACE: Room 1027, 1825 Connecticut
Avenue NW., Washington, D.C. 20428.
SUBJECT: 16. Deregulation of air
freight forwarding, (BPDA, OEA,
BAS, BOE, OGC). 17. Docket 32122,
Travel Dividend Voucher Program
proposed by Eastern, (BPDA).
STATUS: Open.
PERSON TO CONTACT:
Phyllis T. Kaylor, the Secretary,
202-673-5068.
SUPPLEMENTARY INFORMATION:
The staff has requested that Item No.
16 (Deregulation of air freight for
warding—D0013) on the calendar for
the Sunshine Meeting of March 16, be
delayed until the Sunshine Meeting of
March 30, 1978. While nearly all items
have been completed on the Memoran
dum and the draft notice of proposed
rulemaking several technical matters
remain to be resolved. The additional
two weeks will permit completion of
all staff coordination. In order to
permit its evaluation of the proposal
based on the staff’s recommendation
OGC has requested that we remove
the following item for the calendar list
for Thursday, March 16, 1978. (Item
17 Docket 32122, Travel Voucher Pro
gram proposed by Eastern). According

ly, the following Members have voted
that agency business requires the dele
tion of these items for the March 16,
1978 agenda and that no earlier an
nouncement of these deletions was
possible:
Chairman, Alfred E. Kahn
Vice Chairman, G. Joseph Minetti
Member, Lee R. West
Member, Richard J. O’Melia
Member, Elizabeth E. Bailey
[S-579-78 Piled 3-15-78; 9:27 am]
[6 3 2 0 -0 1 ]
2

[M -lll; Mar. 13,1978]

CIVIL AERONAUTICS BOARD.
TIME AND DATE: 10 a.m., March 14,
1978.
PLACE: Room 1011, 1825 Connecticut
Avenue NW., Washington, D.C. 20428.
SUBJECT: Ongoing Consultations
with the United Kingdom and the re
cently concluded consultations with
the Netherlands.
STATUS: Closed.
PERSON TO CONTACT: 4
Phyllis T. Kaylor, the Secretary,
202-673-5068.
SUPPLEMENTARY INFORMATION:
On March 10, 1978, the Board voted
that its series of meetings involving
the subject of ongoing consultations
with the United Kingdom and the
Netherlands, would be closed to public
observation, under Exemption 9(B), 5
U.S.C. 552b(c)(9)(B) and 14 CFR
310b.5(9)(B). The full explanation of
the closings, the votes of each Member
of the Board on the closings, the list
of persons expected to attend and the
General Counsel’s certification are set
forth in CAB Meeting Announcement
M-110, dated March 10,1978.
The recent round of consultations
with the Netherlands was concluded
on Friday, March 10, 1978. Consulta
tions with the United Kingdom are
continuing. So that the Board can con
sider its positions during the ongoing
consultations with the United King
dom, as well as the possible effects of
the Netherlands consultations on
those with the United Kingdom, the
following Members have voted that
agency business requires that the
Board meet on Tuesday, March 14,
1978, on less than seven days’ notice,
and that no earlier announcement of
the meeting was possible:
Chairman, Alfred E. Kahn
Vice Chairman, G. Joseph Minetti

Member, Lee R. West
Member, Richard J. O’Melia
Member, Elizabeth E. Bailey
[S-580-78 Piled 3-15-78; 9:27 am)
[6 3 2 0 -0 1 ]
3

[M-109 Arndt. 2; Mar. 13, 1978]

N otice of Addition of Items to the
March 16,1978 Meeting Agenda
CIVIL AERONAUTICS BOARD.
TIME AND DATE: 10 a.m., March 16,
1978.
PLACE: Room 1027, 1825 Connecticut
Avenue NW., Washington, D.C. 20428.
SUBJECT: 4a. Boston/Philadelphia/
New York/Washington-Puerto Rico/
Virgin Islands Service Inv. 4b. Docket
30697, Caribbean Service Inv.
STATUS: Open.
PERSON TO CONTACT:
Phyllis T. Kaylor, the Secretary,
202-673-5068.
SUPPLEMENTARY INFORMATION:
The staff requests that these two
items be added to the Thursday,
March 16, Calendar Meeting because
BALJ has the capacity to set down for
immediate hearing the Boston/Philadelphia/New
York/WashingtonPuerto Rico/Virgin Islands Service
Inv., which contemplates an immedi
ate hearing to explore the grant of in
terim authority. The order in the Ca
ribbean Service Inv., Docket 30697,
must also be addd to the Calendar be
cause it is to be issued at the same
time as the Puerto Rico order. Accord
ingly, the following Members have
voted that agency business requires
the addition of these two items to the
March 16, 1978 agenda and that no
earlier announcement of these addi
tions was possible:
Chairman, Alfred E. Kahn
Vice Chairman, G. Joseph Minetti
Member, Lee R. West
Member, Richard J. O’Melia
Member, Elizabeth E. Bailey
[S-593-78 Filed 3-15-78; 3:41 pm]
[6 3 2 0 -0 1 ]
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[M-109, Arndt. 3; Jan. 14,1978]

N otice of Addition of Item to the
March 16,1978 Agenda
CIVIL AERONAUTICS BOARD.
TIME AND DATE: 10 a.m., March 16,
1978.
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PLACE: Room 1027, 1825 Connecticut
Avenue NW., Washington, D.C. 20428.
SUBJECT: 25a Aerovias Condor de
Colombia, S.A. (AeroCondor) applica
tion for Barranquilla—Santo Domingo
blind sector traffic authorization
(Memo No. 7814, BPDA, BIA).
STATUS: Open.
PERSON TO CONTACT:
Phyllis T. Kaylor, The Secretary,
202-673-5068.
SUPPLEMENTARY INFORMATION:
Expeditious treatment of Aerocondor’s
application is desirable because certain
U.S. carrier applications for new au
thority are pending before the Gov
ernment of Colombia. The staff be
lieves that favorable action on Aerocondor’s request will assist the U.S.
carrier in obtaining- a favorable deci
sion in Colombia. Accordingly, the fol
lowing Members have voted that
agency business requires the addition
of this item to the agenda of March
16, 1978 and that no earlier announce
ment of this addition was possible:
Chairman, Alfred E. Kahn
Vice Chairman, G. Joseph Minetti
Member, Lee R. West
Member, Richard J. O’Melia
Member, Elizabeth E. Bailey
[S-594-78 Piled 3-15-78; 3:41 pm]
[6 3 2 0 -0 1 ]
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[M-112; Mar. 14, 1978]

CIVIL AERONAUTICS BOARD.
TIME AND DATE: 2 p.m., March 21,
1978.
PLACE: Room 1027, 1825 Connecticut
Avenue NW., Washington, D.C. 20428.
SUJECT: Air Charter Tour Operators
of America to make a presentation re
garding the problems of charter tour
operators.
STATUS: Open.
PERSON TO CONTACT:
Phyllis T. Kaylor, the Secretary,
202-673-5068.
[S-595-78 Piled, 3-15-78; 3:41 pm]
[6 3 5 1 -0 1 ]
6

COMMODITY FUTURES TRADING
COMMISSION.
TIME AND DATE: 10 a.m., March 22,
1978.
PLACE: 2033 K Street NW., Washing
ton, D.C., 5th floor hearing room.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Enforcement Matters/Offer of Settle
ment.
CONTACT PERSON FOR MORE IN
FORMATION:
Jame Stuckey, 254-6314.
[S-582-78 Piled 3-15-78; 9:38 am]

[6 3 5 1 -0 1 ]
♦ 7

COMMODITY FUTURES TRADING
COMMISSION.
TIME AND DATE: 10 a.m., March 23,
1978.
PLACE: 2033 K Street, N.W., Wash
ington, D.C. 8th floor conference
room.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Judicial Session to consider reparation
and enforcement cases.
CONTACT PERSON FOR MORE IN
FORMATION:
Jane Stuckey, 254-6314.
CS-583-78 Filed 3-15-78; 9:38 am]
[6 3 5 1 -0 1 ]
8

COMMODITY FUTURES TRADING
COMMISSION.
TIME AND DATE: 10 a m., March 22,
1978.
PLACE: 2033 K Street, NW., Washing
ton, D.C., 5th floor hearing room.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Enforcement Matters/Offer of Settle
ment.
CONTACT PERSON FOR MORE IN
FORMATION:
Jane Stuckey, 254-6314.
[S-584-78 Piled 3-15-78; 9:38 am]
[6 3 5 5 -0 1 ]
9

CONSUMER PRODUCT SAFETY
COMMISSION.
PREVIOUSLY ANNOUNCED DATE
AND TIME: March 16,1978.
CHANGES IN MEETING: The Com
mission has added for discussion in
closed session matters related to the
aluminum wire litigation. The Com
mission has deferred the previously
scheduled briefing on carpet and rug
flammability standards.
CONTACT PERSON FOR ADDI
TIONAL INFORMATION:
Sheldon D. Butts, Assistant Secre
tary, Office of the Secretary, Suite
300, 1111 18th St. NW., Washington,
D.C. 20207, telephone 202-634-7700.

11298A
PLACE:
Chairman’s
Conference
Room, No. 5240, on the floor of the
Columbia Plaza Office Building, 2401
E Street NW., Washington, DC. 20506.
STATUS: Parts will be open to the
public and parts will be closed to the
public.
MATTERS TO BE CONSIDERED:
Parts open to the public:
1. Private Bar Program; Report of Monitor
ing and Managerial Responsibilities.
2. Proposed Procedures for Processing Sys
temic Cases.

Parts closed to the public:
1. Litigation Authorizations; General Coun
sel Recommendations: Matters closed to
the public under Sec. 1612.13(a) of the
Commission’s regulations (42 F.R. 13830,
March 14,1977).
2. Reconsideration of Commission Decision
No. 77-21.
N o t e .—Any matter not discussed or con
cluded may be carried over to a later meet
ing.

CONTACT PERSON FOR MORE IN
FORMATION:
Marie D. Wilson, Executive Officer,
Executive Secretariat, at 202-6346748.
This notice issued March 14, 1978.
[S-585-78 Piled 3-15-78; 2:13 pm]
[6 7 1 4 -0 1 ]
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FEDERAL DEPOSIT INSURANCE
CORPORATION.
Notice of Change in S ubject Matter
of Agency Meeting
At the commencement of its closed
meeting held at 2 p.m. on March 14,
1978, the Corporation’s Board of Di
rectors voted, on motion of Chairman
George A. LeMaistre, seconded by Di
rector John G. Heimann, to withdraw
from consideration the application of
Floyd County Bank, New Albany, Ind.,
for consent to purchase the assets of
and assume liability to pay deposits
made in American Bank, New Albany,
Ind., pending the receipt of an adviso
ry opinion from the Department of
Justice on the competitive factors in
volved in the proposed transaction.
The Board further determined that no
earlier notice of the change in the sub
ject matter of the meeting was practi
cable.
DATED: March 14, 1978.
Federal D eposit Insurance
C O R PO R T A IO N ,

Alan R. Miller, .
Executive Secretary.

[S-586-78 Piled 3-15-78; 2:13 pm]

[S-596-78 Piled, 3-15-78; 3:41 am]
[6 5 7 0 -0 6 ]
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EQUAL EMPLOYMENT OPPORTU
NITY COMMISSION. v
TIME AND DATE: 9:30 a.m. (eastern
time), Tuesday, March 21, 1978.

[6 7 4 0 -0 2 ]
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March 15, 1978.
FEDERAL ENERGY REGULATORY
COMMISSION.
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TIME AND DATE: March 16, 1978,
following regular meeting.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Pending Civil litigation.
CONTACT PERSON FOR MORE IN
FORMATION:
Kenneth F. Plumb, Secretary, tele
phone 202-275-4166.
Kenneth F. Plumb,
Secretary.
[S-591-78 Filed 3-15-78; 2:32 pm]
[6 2 1 0 -0 1 ]
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FEDERAL
RESERVE
SYSTEM
(BOARD OF GOVERNORS).
TIME AND DATE: 10 a.m., Wednes
day, March 22,1978.
PLACE: 20th Street and Constitution
Avenue NW., Washington, D.C. 20551.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
1. Proposed purchase, under competitive
bidding, of an electronic system for the
New York Federal Reserve Bank.
2. Proposed negotiation of competitive pur
chases of computers and computer
equipment within the Federal Reserve
System.
3. Any agenda items carried forward from a
previously announced meeting.

CONTACT PERSON FOR MORE IN
FORMATION:
Mr. Joseph R. Coyne, Assistant to
theBoard, 202-452-3204.
.Dated: March 14,1978.
Griffith L. Garwood,
Deputy Secretary of the Board.
[S-581-78 Filed 3-15-78; 9:38 am]
[6 7 5 0 -0 1 ]

Information, 202-523-3830. Recorded
Message: 202-523-3806.
[S-587-78 Filed 3-15-78; 2:13 pm]
[6 7 5 0 -0 1 ]
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FEDERAL TRADE COMMISSION.
TIME AND DATE: 2:30 p.m., Wednes
day, March 22, 1978.
PLACE: Room 432, Federal Trade
Commission Building, 6th Street and
Pennsylvania Avenue NW., Washing
ton, D.C. 20580.
STATUS: Open.
MATTERS TO BE CONSIDERED:
Consideration of Proposed Discovery
Rules.
CONTACT PERSON FOR MORE IN
FORMATION:
Wilbur T. Weaver, Office of Public
Information, 202-523-3830. Recorded
Message: 202-523-3806.
[7 2 1 0 -0 1 ]
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RENEGOTIATION BOARD.
“FEDERAL REGISTER” CITATION
OF PREVIOUS ANNOUNCEMENT:
42 FR 9931, March 10, 1978.
PREVIOUSLY ANNOUNCED DATE
AND TIME OF MEETING: Tuesday,
March 21,1978; 10 a.m. '
CHANGES IN MEETING: Items 14
and 15 are added to the previously an
nounced agenda.
MATTERS TO BE CONSIDERED:
Board Meeting concerning:
14. Organization and operations of the elec
tronic data processing staff.
15. Recommended clearance or determina
tion of excessive profits: Ocean technol
ogy, fiscal year ended March 31,1974.

STATUS: Item 14 is open to the
public. Item 15 is closed to the public.
CONTACT PERSON FOR MORE IN
FORMATION:
Kelvin H. Dickinson, Assistant Gen
eral Counsel-Secretary, 2000 M
Street NW., Washington, D.C. 20446,
202-254-8277.
Dated: March 14,1978.
Goodwin Chase,
Chairman.

N onadjudicative M atters

[S-592-78 Filed 3-15-78; 2:32 pm]

1. Approval of minutes of nonadjudicative
matters considered at meetings of Feb
ruary 3, and March 7,1978.
2. Consideration of acceptance of proposed
Consent Agreement in Bankers Life and
Casualty Co., et al., Docket No. 9075.
Adjudicative M atters U nder P art 3 of
R ules of P ractice

the

The Commission has not yet scheduled
any adjudicative items for discussion at this
meeting.

CONTACT PERSON FOR MORE IN
FORMATION:
Wilbur T. Weaver, Office of Public

Proposed rule amendments filed by the Chi
cago Board Options Exchange, Inc. con
cerning order priority and trading proce
dures.

The following additional item will be
considered by the Commission at the
open meeting scheduled for March 16,
1978, at 10 a.m.:
Consideration of the postponement of the
effective date of Securities Exchange Act
Rule 10b-10, which prescribes confirma
tion delivery and disclosure requirements
applicable to brokers and dealers.

Commissioners Loomis, Evans, Pol
lack, and Karmel determined that
Commission business required the
above cited changes in the meeting
agenda and that no earlier notice
thereof was possible.
March 14,1978.
[S-578-78 Filed 3-15-78; 9:27 am]
[4 4 1 0 -0 1 ]

[S-558-78 Filed 3-15-78; 2:13 pm]

FEDERAL TRADE COMMISSION.
TIME AND DATE: 2 p.m., Tuesday,
March 21,1978.
PLACE: Room 432, Federal Trade
Commission Building. 6th Street and
Pennsylvania Avenue NW., Washing
ton, D.C. 20580.
STATUS: Closed.
MATTERS TO BE CONSIDERED:

14

ing scheduled for March 16,1978, at 10
a.m.:

[8 0 1 0 -0 1 ]
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SECURITIES AND EXCHANGE
COMMISSION.
“FEDERAL REGISTER” CITATION
OF PREVIOUS ANNOUNCEMENT:
43 FR 9931, March 10, 1978.
PREVIOUSLY ANNOUNCED TIME
AND DATE: 10 a.m., March 16,1978.
CHANGES IN THE MEETING: The
following item will not be considered
by the Commission at the open meet-
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UNITED STATES PAROLE COM
MISSION.
TIME AND DATE: 9:30 a.m., Thurs
day, March 23,1978.
PLACE: Room 338, Federal Home
Loan Bank Board Building, 320 First
Street.NW., Washington, D.C. 20537.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Consideration of two applications for
exemptions from a bar imposed by 29
U.S.C. 504 against the employment of
applicants by certain labor unions fol
lowing hearings held pursuant to the
Administrative Procedures Act and
recommended decisions based thereon.
CONTACT PERSON FOR MORE IN
FORMATION:
M. E. Malin Foehrkolb, 202-7243117.
[S-589-78 Filed, 3-15-78; 2:13 am]
[4 4 1 0 -0 1 ]
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UNITED STATES PAROLE COM
MISSION: National Commissioners
(the Commissioners presently main
taining offices at Washington, D.C.
Headquarters).
TIME AND DATE: 10:30 a.m., Thurs
day, March 23,1978.
PLACE: Room 338, Federal Home
Loan Bank Board Building, 320 First
Street NW., Washington, D.Ç. 20537.
STATUS: Closed.
MATTERS TO BE CONSIDERED:
Referrals from regional commissioners
of approximately 20 cases in which in
mates of Federal Prisons have applied
for parole or are contesting revocation
of parole or mandatory release.
CONTACT PERSON FOR MORE IN
FORMATION:
Lee H. Chait, Analyst, 202-724-3094.

FEDERAL REGISTER, V O L 4 3 , N O . 5 3 — FR ID A Y, M A R C H 17, 1978

[S-590-78 Filed 3-15-78; 2:13 pm]

FRIDAY, MARCH 1 7 , 1978
PART II

ENVIRONMENTAL
PROTECTION AGENCY
CONSUMER PRODUCT
SAFETY COMMISSION
DEPARTMENT OF
HEALTH, EDUCATION,
AND WELFARE
Food and Drug
Administration
■
CERTAIN FLUOROCARBONS
(CHLOROFLUOROCARBONS) IN
FOOD, FOOD ADDITIVE, DRUG,
ANIMAL FOOD, ANIMAL DRUG,
COSMETIC, AND MEDICAL
DEVICE PRODUCTS AS
PROPELLANTS IN SELFPRESSURIZED CONTAINERS
Prohibition on Use

11301

RULES A N D REGULATIONS
[4 1 1 0 -0 3 ]
Title 21— Food and Drugs
CHAPTER I— FOOD A N D DRUG AD
MINISTRATION, DEPARTMENT OF
HEALTH, EDUCATION, A N D WEL
FARE

[Docket No. 76N-046Q]
CERTAIN FLUOROCARBONS (CHLOROFLUOROCARBONS)
IN
FOOD,
FOOD ADDITIVE, DRUG, A N IM A L
FOOD, A N IM A L DRUG, COSMETIC,
A ND MEDICAL DEVICE PRODUCTS
AS PROPELLANTS IN SELF-PRES
SURIZED CONTAINERS
Prohibition on Use

AGENCY: Food and Drug Administra
tion.
ACTION: Final rule.
SUMMARY: This final rule prohibits
the use of certain fluorocarbons, the
fully halogenated chlorofluoroalkanes
(chlorofluorocarbons), as propellants
in self-pressurized containers in prod
ucts subject to the Federal Food,
Drug, and Cosmetic Act (hereafter,
“the act”). This action is being taken
because chlorofluorocarbons may de
plete stratospheric ozone, leading to
an increase in skin cancer, climatic
changes, and other adverse effects. Es
sential u ses of chlorofluorocarbons,
specified in the regulation, will not be
subject to the regulation.
EFFECTIVE DATES: Food, drug,
device, or cosmetic products manufac
tured or packaged on or after Decem
ber 15, 1978, and finished products ini
tially introduced into interstate com
merce on or after April 15, 1979, must
comply with the regulation.
FOR FURTHER INFORMATION
CONTACT:
1. Science: David S. Klauder, Envi
ronmental Impact Staff (HFS-30),
Food and Drug Administration, De
partment of Health, Education, and
Welfare, 5600 Fishers Lane, Rock
ville, Md. 20857, 301-443-4500.
2. Legal: Margaret Gilhooley, Office
of General Counsel (GCF-1), Food
and Drug A 'ministration, Depart
ment of Health, Education, and Wel
fare, 5600 Fishers Lane, Rockville,
Md. 20857, 301-443-1345.
3. Economic: Gail Updegraff, Office
for Planning and Evaluation (HFP14), Food and Drug Administration,
Department of Health, Education,
and Welfare, 5600 Fishers Lane,
Rockville, Md. 20857, 301-443-6250.
4. Regulatory: (a) Food and Cosmet
ics: Richard Aker, Bureau of Foods
(HFF-302), Food and Drug Adminis
tration, Department of Health, Edu-

cation, and Welfare, 200 C Street
SW., Washington, D.C. 20204. 202245-1254. (b) Human Drugs: Paul
Fehnel, Bureau of Drugs (HFD-30),
Food and Drug Administration, De
partment of Health, Education, and
Welfare, 5600 Fishers Lane, Rock
ville, Md. 20857, 301-443-6490. <c)
Animal Drugs: Robert Brigham,
Bureau of Veterinary Medicine
(HFV-238), Food and Drug Adminis
tration, Department of Health, Edu
cation, and Welfare, 5600 Fishers
Lane, Rockville, Md. 20857, 301-4436243. (d) Devices: Harry Butts,
Bureau of Medical Devices (HFK110), Food and Drug Administration,
Department of Health, Education,
and Welfare, Silver Spring Plaza,
8757 Georgia Avenue, Silver Spring,
Md. 20910, 301-427-7218.
SUPPLEMENTARY INFORMATION:
R el a t ed A c t io n s

1. A final rule published in the F ed 
er a l R e g is t e r of April 29, 1977 (42 F R
22017) that requires warning state
ments on foods, over-the-counter
(OTC) drugs, animal food, animal
drugs, cosmetics, and medical devices
in self-pressurized containers that con
tain chlorofluorocarbon propellants
has been in effect since October 31,
1977.
2. The Environmental Protection
Agency (EPA) plans to promulgate a
final rule to prohibit, under the Toxic
Substances Control Act, the manufac
ture, processing, and initial distribu
tion in commerce of chlorofluorocar
bons for aerosol propellant uses except
for specified essential uses.
3. The Consumer Product Safety
Commission (CPSC) published in the
F ed er a l R e g is t e r of August 24, 1977
(42 FR 42780) a final rule to require
that aerosol products subject to the
Consumer Product Safety Act that
contain chlorofluorocarbon propel
lants carry a warning label statement.
The effective date of this regulation is
February 20,1978.
4. The Food and Drug Administra
tion (FDA), along with EPA and CPSC
held a public meeting on October 2527,1977, to collect information on non
propellant uses of chlorofluorocar
bons, e.g., in refrigeration, air condi
tioning, plastic foam blowing, or as sol
vents, anesthetics. An additional
public meeting on nonpropellant uses
of chlorofluorocarbons is scheduled
for February 21-24, 1978. Notices of
this joint public meeting were pub
lished in the F ed er a l R e g is t e r of Jan
uary 13, 1978 (43 FR 1986, 1997). The
information obtained at these meet
ings will be used in the consideration
of regulatory decisions relating to non
propellant uses of chlorofluorocar
bons.
B ackground

The prohibition on the use of chlo
rofluorocarbons established by this

rule was proposed in the F ed er a l R eg 
i s t e r of May 13, 1977 (42 FR 24535).
The products to which the regulation
applies are human foods, human drugs
(including biological products), animal
foods, animal drugs, cosmetics, and
medical devices. The prohibition does
not apply to uses, specified in the rule,
that the Commissioner has concluded
are essential.
The Food and Drug Administration
is issuing this regulation to reduce the
risk of injury resulting from strato
spheric ozone depletion posed by the
release of chlorofluorocarbons. A re
duction of stratospheric ozone would
increase the amount of biologically
damaging ultraviolet radiation reach
ing the Earth, and as a result might
increase the incidence of skin cancer,
change the climate, and produce other
adverse effects. Chlorofluorocarbon
release might also affect the climate
by increasing infrared absorption in
the atmosphere.
The Commissioner of Food and
Drugs took the initial steps toward
phasing out the use of chlorofluoro
carbons in products subject to the act
in a proposal to require warning state
ments (Docket No. 76N-0459), and in a
notice of intent to propose rules and
request for information (Docket No.
76N-0460), which were published in
the F ederal R egister of November 26,
1976 (41 FR 52071 and 52070, respec
tively). The preamble to the proposal
to require a warning set forth the
Commissioner’s reasons for believing
that regulatory action is necessary to
phase out nonessential uses of chloro
fluorocarbons. The final rule requiring
a warning statement on products con
taining nonessential chlorofluorocar
bon propellants subject to the act,
except for prescription drugs for use
in humans, was published in the F ed
eral R egister of April 29,' 1977 (42 F R
22017). In the preamble to the final
rule, the Commissioner discussed the
comments received on the proposed
warning statement.
In th e F ederal R egister of M ay 13,

1977 (42 FR 24535), the Commissioner
published the proposal to phase out
nonessential uses of chlorofluorocar
bon propellants. The Commissioner
relies on the administrative record re
lating to the regulation to require a
warning statement and this regula
tion, Docket Nos. 76N-0459 and 76N0460, to support and demonstrate the
need for this final regulation to pro
hibit the nonessential uses of chloro
fluorocarbons as propellants in selfpressurized containers in products sub
ject to the act.
Applicability of R egulation

The final regulation contains a pro
vision limiting the applicability of the
regulation to the use of chlorofluoro
carbons in whole or in part as a pro
pellant to expel from the same con-
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tainer or from a different container
other liquid or solid contents under
pressure.
The effective dates of this regula
tion are the same as those set forth in
the proposal. H ie scope of this FDA
regulation is not significantly differ
ent from that set forth in the May 13,
1977, proposal. The following items
are included in this final regulation
that were not part of the proposal: (1)
An additional use of chlorofluorocar
bon propellants determined to be es
sential, i.e., use in metered-dose ergotamine tartarate drug products for
oral inhalation, (2) a use previously
determined to be essential, i.e., in sytological fixative sprays, now classified
as nonessential and therefore subject
to this regulation, (3) a provision to
allow studies to continue after Decem
ber 15, 1978, on the use of chlorofluor
ocarbon propellants in investigational
new drug products likely to be consid
ered essential, and (4) additional dis
cussion in the preamble to the regula
tion (comment 37) and a slight modifi
cation in § 2.125(a)(2) of the regulation
to indicate more clearly that all nones
sential uses of chlorofluorocarbon pro
pellants are subject to this regulation,
including those cases in which chlorofluorocarbons in one container are
used to propel the active ingredients
in a separate container.
R espon se

to

C om m ents

on

P r o po sa l

Seventy submissions were received
on the May 13,1977, proposal to phase
out nonessential uses of chlorofluoro
carbon? propellants. These comments
came from other Federal agencies,
State agencies, legislators, industries,
professional societies (e.g., American
Medical Association, American Chemi
cal Society), churches, scientists, phy
sicians, veterinarians, students, and
concerned citizens. For convenience,
the responses to these comments have
been divided into seven major group
ings: I. General Issues; II. Scientific
Overview; III. Specific Scientific
Issues; IV. Legal Issues; V. Economic
Issues; VI. Essentiality Issues; and VII.
Alternatives.
I. G eneral I ssu es

Thirty-four general submissions
were received. Of these, 27 supported
the proposed action; 7 opposed; and 1
expressed general views without
taking a position. H ie American Medi
cal Association adopted a resolution
commending the Federal Government
for its efforts to prohibit the sale of
chlorofluorocarbons in aerosol cans.
1. Among those supporting the regu
lation, many expressed a general con
cern for the lack of knowledge about
the full extent of the damage to the
public health and the environment
that might result from chlorofluoro
carbon emissions. Until the conse
quences are better understood, the

comments urged that the production
and use of these compounds be re
duced as much as possible. The major
reason given by those opposing the
proposed regulation, however, was also
that there are too many unknowns
and uncertainties in the current pre
dictions of potential effects resulting
from chlorofluorocarbon emissions.
One comment characterized the evi
dence against chlorofluorocarbons as
pure conjecture, and held that the
threat posed is mild as compared to
those from alcohol and tobacco.
The Commissioner believes that the
available information indicates that
chlorofluorocarbon release poses a risk
of significant harm, notwithstanding
the existence of some uncertainties
which may make the consequences
greater or less than currently estimat
ed. The Commissioner has dealt with
this issue in greater detail in response
to those making specific comments on
scientific uncertainties (see section
IIIA).
2. Another frequently expressed
comment among those supporting the
proposed regulation was that the
agency was allowing too much time
before the effective date of the pha
seout. It should be noted that the
agency also received comments re
questing extension of the effective
date and has addressed these in sec
tions III-V.
Based upon the information present
ed in the National Academy of Sci
ences’ (NAS) reports (refs. 1, 2), the
National Aeronautics and Space Ad
ministration Workshop and assess
ment reports (refs. 3, 4), the FDA envi
ronmental impact statement (ref. 5),
and the FDA inflation impact state
ment (ref. 6), the Commissioner has
attempted to set an effective date for
the regulation that would reduce the
risks associated with chlorofluorocar
bon emissions from nonessential aero
sol propellant uses to the greatest
extent possible and as soon as possible,
and to allow time for an orderly pha
seout. In addition, this phaseout regu
lation has been coordinated with the
actions of other Federal agencies in
order to establish a unified Federal
program and uniform effective dates.
3. Several comments cited the avail
ability of suitable alternatives to aero
sol propellants containing chlorofluor
ocarbons, though some noted an inconvenince in using alternatives.
The Commissioner believes that al
ternatives to nonessential chlorofluor
ocarbon sprays do exist, and that any
convenience is small when compared
to the risks of continued chlorofluoro
carbon emissions (section VII).
4. Some people revealed concern and
anger that their children might suffer
health and environmental conse
quences because “someone proposed
an easier way for people to get
through a day.” The comments criti

cized the failure to correct the prob
lem much earlier.
It is true that most chlorofluorocar
bon-induced health and environmental
effects, should they occur, would
largely be borne by children and
future generations. However, these en
vironmental and indirect health risks
were only recently established. At any
point in time the agency can only
make decisions based on the best avail
able science and technology. Now that
risks have been documented, the Com
missioner is acting to prevent the pos
sibility of further adverse impacts re
sulting from the nonessential uses of
chlorofluorocarbon propellants.
5. Two comments expressed support
for the proposal because it would solve
the aerosol “sniffing” problem that
has resulted in injury and death to
many who have attempted to get a
“high” by intentionally inhaling prod
ucts containing chlorofluorocarbons.
Although this action is not being
taken to protect against direct health
effects, the Commissioner notes that
this issue has been of concern to the
agency. A final regulation requiring a
label warning against misuse was pro
mulgated in 1975, e.g., 21 CFR 740.11.
6. One individual noted that the
problem is global in nature and asked
what efforts are being made at the in
ternational level to reduce chlorofluor
ocarbon emissions. The international
scope of the problem was the subject
of two additional comments. They
pointed to the fact that most nations
have not yet initiated regulatory pro
cedures to reduce emissions of chloro
fluorocarbons and stated that this fact
supported the position to delay U.S.
regulations.
The Commissioner notes that recog
nition of the possibility of damage to
the oxzone layer from human activi
ties has been widespread in the inter
national community for some time. In
relation to the specific threat posed by
chlorofluorocarbons, the publication
and wide distribution of the National
Academy of Sciences’ reports (refs. 1,
2) stimulated considerable internation
al interest. As in the United States,
there are differences of opinion within
and among countries concerning the
urgency of the threat and the need to
take early remedial action. However, it
was explicitly recognized in the final
report of the March 1977 international
scientific meeting on the ozone layer,
sponsored by the United Nations envi
ronment program (ref. 7), that “CFM1
emissions are a matter of concern.”
The consensus of the April 1977 meet
ing of policy level officials on the reg-

'CFM: chlorofluoromethane, a class of
chlorofluorocarbons containing one carbon
atom, e.g., F-ll (CC1,F) and F-12 (CCUF2).
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ulation of chlorofluorocarbons (ref. 8),
attended by 13 of the world’s leading
producers and users of chlorofluoro
carbons, was also that the issue of
ozone depletion is a serious one that
requires close attention.
7.
The American Chemical Society,
professional organization, commented
that the proposed regulation failed to
provide a timely review mechanism
and a “time base that allows the com
munity effort to assess and alleviate
the problem.” The comment described
the proposal as the first instance in
which a regulation had been based on
“unverified scientific projection,” a
basis described as “a very dangerous
precedent.” The comment noted that
individual chemists found the effects
of chlorofluorocarbon release to be “a
cause for concern,” apparently more
with respect to climatic, agricultural,
and ecosystem consequences than with
respect to the risks of skin cancer.
This concern was thought to warrant
further research and continual moni
toring. The comment expressed the
opinion that, dining the upcoming
period of making measurements to
test the validity of model predictions,
the agency “should not respond to
every prediction,” and noted the “very
limited” impact on the stratospheric
ozone concentrations from 1 year or 2
delay. The comment expressed agree
ment with the general goal of protect
ing the public from unreasonable
risks, and noted that the regulation of
chlorofluorocarbons poses "a very dif
ficult problem.”
The Commissioner agrees with many
of the principles cited in the submis
sion. He recognizes that it is important
to have experimental testing of scien
tific models and that it would be inap
propriate to respond to every predic
tion of ozone depletion. In the case of
chlorofluorocarbons, the scientific
models underlying the regulatory
action have undergone careful and in
tensive scientific scrutiny by govern
ment, academic, and industry scien
tists. Several components of these
models have been tested and validated.
The complexities of the subject make
full verification difficult and timing of
full verification uncertain. The Com
missioner notes in particular that he
finds the increased risk of nonmelan
oma skin cancer as a consequence of
depletion to be of serious concern; this
view may account for the differences
between his assessment and the indi
vidual views reflected in this comment.
Under the law, the agency need not
wait for actual injury to occur before
acting to protect the public. The Com
missioner believes that, notwithstand
ing some uncertainties and the ab
sence of complete experimental test
ing, the available information estab
lishes an unreasonable risk of injury
that warrants regulatory action at this
time.
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specific scientific uncertainties and re
search needs raised in the comments
and the available information about
these developments. In addition, the
Commissioner continues to rely on the
supporting material and responses al
ready in the record relating both to
this action and to the regulation to re
quire a warning statement. Discussed
in this section is the general response
to the underlying argument made by
those comments opposing the regula
tion, that the risk of ozone depletion
and harm from chlorofluorocarbon re
lease is so uncertain that regulatory
action to prohibit the nonessential
uses of chlorofluorocarbon propellants
is unwarranted at the present time
and should be delayed for various sug
gested periods, ranging from 6 months
to 3 years, in order to permit further
research and evaluation.
The agency is aware that there are
uncertainties about the extent of
ozone depletion from chlorofluorocar
bon emissions, and the consequences
II. S c i e n t i f i c O v e r v ie w
of depletion, and that there may be
Many comments requested the unknown processes that could reduce
agency to delay the issuance of the depletion estimates below the lowest
final regulation to await further re current estimates or conceivably estab
search and evaluations that would ex lish that no depletion occurs. The
plore the scientific uncertainties about NAS Panel and Committee pointed
the effects of chlorofluorocarbon re out the existence of uncertainties in
lease on ozone depletion. A major the reports upon which the agency
manufacturer of fluorocarbons re has relied (Refs. 1, 2). Virtually all of
quested a delay for further research the areas of uncertainty and research
for the 1- or 2-year period recommend needs raised in these comments were
ed in the NAS Committee report (ref. discussed in the NAS (Refs. 1, 2) and
1). The comment also stated that "sub recent National Aeronautics and Space
stantial new findings” could result Administration (Refs. 3, 4) reports, as
from ongoing research, and requested is indicated in the detailed responses
a delay in promulgation of the regula to follow.
tion until June 1978, without extend
The agency has also recognized that
ing the effective dates, to permit a re the NAS Committee report recom
assessment of the data by the NAS mended a “strictly limited delay” of
Committee. Other comments suggest up to 1 or 2 years from September
ed that a 2- or 3-year delay would be 1976 to conduct the research that
reasonable.
would reduce the “undeterminable un
These comments based their recom
In the preamble to each
mendation for a delay on some or all certainties.”
of
the
earlier
published in
of the following points; (1) Uncertain the F ed er a l R edocuments
g is t e r of November 26,
ty in the estimates of ozone depletion 1976, April 29, 1977, and May 13, 1977
and its effects, including some uncer (41 FR 52071, 42 FR 22017, and 42 FR
tainties brought out by recent re
search, (2) the absence of empirical 24537, respectively) requiring a warn
evidence validating the scientific ing and proposing a phaseout of
models and establishing that strato nonessential chlorofluorocarbon pro
spheric ozone is in fact being depleted, pellant uses, the agency has extensive
(3) the NAS Committee’s original rec ly discussed the reasons for initiating
ommendation that there could be up regulatory action notwithstanding the
to a 2-year delay to permit further re existence of scientific uncertainties
search, (4) the small amount of ozone and the recommendations for more re
depletion and consequent injury that search. In brief, the agency has acted
would occur from delay for a short because the best estimates of the sci
period, (5) the reduction in the entific community after careful exami
amounts of chlorofluorocarbons used nation are that chlorofluorocarbon re
as propellants over the past 3 years, lease leads to a reduction of strato
and (6) the possibility that the moni spheric ozone, that the ultimate conse
toring of ozone depletion through quences of ozone depletion at the esti
trend analysis would detect depletions mated levels are unacceptable in the
of ozone levels in time to limit the agency’s judgment, and that it is in
amount of ultimate ozone depletion to definite when the remaining scientific
questions will be conclusively resolved.
a certain “acceptable” amount.
The Commissioner has discussed As previously indicated in these pre
below in more detail (section IIIA) the ambles and in FDA’s environmental

The Commissioner believes that the
regulation provides an adequate time
basis and framework for taking ac
count of new developments. The Com
missioner will promptly take action to
stay the regulation or withdraw it if
afurther research shows that such
action is warranted. Under the agen
cy’s procedural regulation, 21 CFR
10.30, any person can file a petition to
request revocation of a regulation.
Furthermore, periodic reports will be
made by EPA and other agencies, pur
suant to the Clean Air Act Amend
ments, of research developments and
Federal regulatory actions. EPA and
FDA will also be undertaking a consid
eration of a control of chlorofluorocar
bon emissions from nonpropellant
uses. That effort will necessitate a
continued monitoring and reassess
ment of any developments relating to
ozone depletion. Consequently, a spe
cific review mechanism in the regula
tion is not needed.
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impact statement, a delay in regula
tory action poses a risk of additional
nonmelanoma skin cancer and other
adverse effects. The subsequent scien
tific developments have not materially
altered the agency’s overall assess
ment of the need for action.
Since the issuance of the proposed
prohibition, the National Aeronautics
and Space Administration issued in
September 1977 final workshop and
assessment reports (Refs. 3, 4) evaluat
ing the stratospheric effects of chloro
fluorocarbon releases. These reports
represent the current knowledge as of
June 1977 relating to the effects of
chlorofluoromethanes on stratospher
ic ozone. The final National Aeronau
tics and Space Administration assess
ment report states that the predic
tions of the modeling groups active in
the field “cover a range of ozone de
pletions from 10.8 percent to 16.5 per
cent. This range is the current best es
timate for ozone depletion from con
tinued (chlorofluorocarbon 11 and 12)
releases at the 1975 release rate.” The
National Aeronautics and Space Ad
ministration assessment also noted the
uncertainties of the assessment. Using
the NAS procedure for estimating un
certainties, “the overall uncertainty
range is 4 percent to 30 percent.”
Therefore, the best estimates, based
on currently known information, of
the amount of ultimate ozone deple
tion from release of chlorofluorocarbons at 1973-1975 rates are even
higher than those made in the NAS
report. The risks of nonmelanoma skin
cancer and other adverse effects are
now greater than those estimated in
FDA’s environmental impact state
ment (Ref. 5), even in light of reported
decreases in propellant uses of chlorofluorocarbons. Thus, the current esti
mates of ultimate ozone depletion pro
vide additional reason to phase out the
nonessential uses of chlorofluorocar
bon propellants in an orderly fashion
without delay.
The Federal government, as well as
industry, has been sponsoring a con
siderable amount of research to im
prove the understanding of man-in
duced modifications of the strato
sphere and their effects on biological
systems and the climate. The statu
tory provisions in the Clean Air Act
Amendments of 1977 (42 U.S.C, 7450
et seq.) require the NAS and Federal
agencies to provide continuing updates
of scientific developments.
In response to this statutory provi
sion, the NAS issued a report (Ref. 9)
on December 19, 1977, updating the
scientific knowledge about the effects
of substances and activities which may
affect the stratosphere, especially
ozone in the stratosphere. The report
contains the following summary of the
scientific developments and some of
the remaining uncertainties:

At present, the major threat to the ozone
layer is from the releases of F-ll and F-12.

There are no new developments that sug
gest that the effects will be smaller than
the ones outlined in our previous report; in
fact, as noted above, the best available
figure is about twice what the best figure
was in 1976.
*

*

*

*

*

The new values of the rate constants have
produced some inconsistencies between the
model calculations and a number of the
stratospheric measurements. There are also
some serious problems in explaining some of
the recent CIO measurements and the lati
tudinal and temporal dependencies of NO,.
Until these problems are resolved, the quan
titative predictions of the models including
the allowances for recognized uncertainties
(e.g., those in the NASA report) must still
be viewed with reasonable caution.
*

*

*

*

*

It is unfortunately true, however, that, ac
companying very substantial overall pro
gress, the recent development of our under
standing of stratospheric chemistry has
been dominated by major upheavals caused
by the recognition of the importance of pro
cesses whose role either had not been prop
erly appreciated (such as the addition of
chlorine nitrate chemistry, which delayed
the publication of the previous panel
report) or whose rate coefficient had been
grossly misjudged (such as the rate constant
for
the
important
reaction
HOj+NO—
►H0+N02, whose recently estab
lished larger value has made chlorine ca
talysis of ozone much‘more effective than
previously thought and NO, catalysis less
so). To say how many more major upheavals
we should expect in the future is rather like
trying to foresee the unforeseeable. Yet it is
certainly true that there is less and less like
lihood of future such major upheavals.
(Footnote omitted.)
*

*

*

*

*

The recommendation made in the NAS
report that action to limit releases of CFM’s
should be delayed for I period up to 2 years
was made, in part, because a number of at
mospheric measurements were expected to
be made diming that period, which, it was
believed, would decrease the uncertainties
in the predictions of the effects of CFM’s on
stratospheric ozone. A number of these
measurements have indeed been made.
While the results of these measurements do
confirm many aspects of the model, they
have also raised some new, unanswered
questions. Some ambivalence in interpreta
tion of isolated measurements is not too sur
prising in a system as complex as the earth’s
atmosphere.
*

*

*

*

*

The most serious health consequence of
possible stratospheric change still seems to
be possible or probable increases in death
from malignant melanoma (a type of skin
cancer).
*

*

*

*

*

Increased DUV would increase the inci
dence of basal- and squamous-cell carcino
mas, a less serious, rarely fatal, but much
more prevalent form of DUV-induced skin
cancer. This increased incidence would

result in serious disfigurement and an in
creased economic burden.
•

*

*

*

*

Thus, the NAS update confirms that
the best current estimates indicate
that continued release of chlorofluorocarbons at 1973 rates would lead to a
significant decrease in stratospheric
ozone. The availability of this NAS
update would seem to meet the com
ments that urged the agency to delay
issuing a final regulation to permit a
reassessment by the NAS committee.
The Commissioner agrees with the
NAS update report (Ref. 9) that there
are remaining scientific uncertainties,
and that the estimates „of depletion
have to be viewed with “reasonable
caution.” The regulatory course adopt
ed by the agency is an appropriate one
in this situation. The agency has un
dertaken a gradual phaseout. Only
nonessential propellant uses are af
fected by the current action. The
agency remains committed to monitor
ing scientific developments and taking
prompt action if further reséarch indi
cates that chlorofluorocarbon release
does not significantly affect the
stratosphere, human health, and the
enviromemt.
The Commissioner recognizes that
this scientific field is unusually com
plicated and that there are and may
continue to be uncertainties about the
estimates and the models. There are
natural fluctuations in stratospheric
ozone levels which complicate efforts
to determine the trend and validate
model predictions. There are difficul
ties in standardizing measurements.
Much work has been done in recent
years to reduce the uncertainties. As
happens in science, further research
may open up new questions that have
to be explored before a definitive
answer emerges.
The principal area of uncertainty
that could significantly affect whether
regulatory action is needed lies in the
possibility that there are chemical
processes or reaction rates not now
known that would reduce the current
estimates of the effects of chlorofluorocarbons on stratospheric ozone to
some insignificant level. It is not now
possible to estimate how significant
these matters are or how long it would
take to evaluate their significance.
During any delay to await answers,
the public would continue to be ex
posed to a greater risk of nonmelan
oma skin cancer and other effects re
sulting from a depletion and/or redis
tribution of stratospheric ozone.
Because the best available informa
tion indicates that the nonessential
propellent uses of chlorofluorocarbons
pose a risk of injury that the Commis
sioner regards as unacceptable, the
Commissioner is proceeding to issue
the final regulation. The prohibitions
on the use of chlorofluorocarbons in
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aerosol products begin in late 1978.
The effective date falls after the expi
ration of the maximum 2-year time
period originally recommended by the
NAS Committee for further research.
The Commissioner will give prompt at
tention at any time to any new devel
opments that warrant delaying the ef
fective dates or withdrawing the final
regulation. He believes this is a reason
able way to take into account both the
continuing uncertainties, the ongoing
research and the need to protect the
public from an unreasonable risk of
injury.

uncertainties exist in the rates of
many key reactions, particularly for
NO+HOi and for the photochemistry
of NO and Os and that inaccurate re
action rates could lead to errors in cal
culating the effects of chlorofluorocar
bons on stratospheric ozone. One com
ment stated that “the reactions of
HO* account for the largest uncertain
ty in current model chemistry.”
The Commissioner is aware that un
certainties exist in current reaction
rate data which are used in models
predicting the stratospheric effects of
chlorofluorocarbon release. The Na
tional Aeronautics and Space Adminis
III. Specific Scientific Issues
tration (NASA) discussed the data
A. Uncertainties of Stratospheric, base for each of its recommended reac
Biological, and Climatic Effects: Re tion rates (Ref. 3, pp. 1-25) and con
quests for Delay to Await Further Re cluded that uncertainties remain. An
search. 8. One comment concluded important point, though, is that the
that there would be no depletion of uncertainties relate to the extent of
stratospheric ozone secondary to ozone depletion and not to the fact
chlorofluorocarbon releases because that ozone is being destroyed by chlor
any ozone destroyed would increase inated compounds which enter the
the amount of the sun’s radiation stratosphere. Revised reaction rates
passing through the stratosphere, since the September 1976 NAS reports
which would in turn increase the gen (Refs. 1, 2) point to greater ozone de
pletion. The recent direct measure
eration of new ozone from oxygen.
Indeed, ozone regeneration as de ment of the NO+HOj reaction rate
scribed in the comment does occur and raised by a factor of 30 the previously
is taken into account in present one-di recommended rate based on laborato
mensional models (Refs. 2 and 3). This ry measurements (Ref. 3, pp. 17-18).
negative feedback mechanism, re The significance of this finding is re
ferred to as the "self-healing” effect, flected in the NASA statement,
is expected to result in an increased “When the new NO+HO* rate is used,
rate of production of ozone in the all of the models (1-D temperature
lower stratosphere (around 20 kilome coupled) showed an increase in the
ters (km)) secondary to a large chloro calculated column-ozone depletion due
fluorocarbon-induced decrease in the to continued CFM release at 1975
percent of ozone at about 30 to 40 km. rates of about a factor of 2 so that the
Even so, current models predict that range is from 10.8 to 16.5 percent.”
the ozone levels in the lower strato (Ref. 3, p. 192.) It would not be unex
sphere will be slightly decreased with pected if further research resulted in
respect to natural levels. Therefore, the need to revise other recommended
the so-called “self-healing” effect is reaction rates. The NASA assessment
not complete and an overall net de found that “the reaction rates given in
crease in column ozone would remain. the workshop report are close to those
Current predictions are that this ulti recommended in the NAS report and
mate net reduction of stratospheric re- fleet the best information available
ozone resulting from continuous chlo- to date.” (Ref. 4, p. 9.) The NASA
rofluoromethane emissions at 1975 re workshop also assessed the uncertain
lease rates would be in the order of ty associated with reaction rate mea
10.8 to 16.5 percent (Ref. 3, pp. 189- surements and estimated it to be “a
195). Even if all the ozone destroyed factor of 2.8 on the low side and a
by chlorofluorocarbons were complete factor of 1.8 on the high side.” (Ref. 4,
ly regenerated, the redistribution of pp. 9-10.)
stratospheric ozone itself could pro
(2) Tropospheric and stratospheric
duce changes in global climatic pat “sinks” not yet adequately quanti
terns of unknown nature and magni fied—As noted in a few comments, the
tude.
formation of chemical species leading
9.
Eleven submissions raised the to the temporary or permanent remov
issue of existing uncertainties in the al from the atmosphere of active or
theory that chlorofluorocarbons re potentially active forms of chlorine
leased into the atmosphere will de would reduce the magnitude of pre
plete stratospheric ozone. The com dicted ozone destruction from chloro
ments viewed these uncertainties as fluorocarbons. Additionally, secondary
reason to defer the regulation or to reactions which affect the rate of the
delay its effective dates. Specific areas above reactions may also act indirectly
of uncertainty mentioned were the fol as “sinks” reducing the effects of
lowing:
chlorofluorocarbons on stratospheric
(a) Effects on Stratospheric Ozone.
ozone. The comments suggested that
(1) Uncertainties in reaction rate current models may not include or
data—Several comments stated that adequately account for all “sinks,”

such as the degradation of chloro
fluorocarbon 11 to hydrochloro- flu
orocarbon 21, the degradation of
chlorofluorocarbons absorbed to silica
particles, and the formations of chlo
rine nitrate (C10N02) and peroxynitric acid (H 02N 0 2).
The Commissioner agrees that the
possibility exists that the conversion
of chlorofluorocarbon 11 to hydro
chlorofluorocarbon 21 is a tropospher
ic sink. Laboratory measurement in
struments indicate the presence of
hydrochlorofluorocarbon 21 in tropo
spheric air samples at part-per-trillion
levels. These levels cannot be account
ed
for
on
the
basis
of
hydrochlorofluorocarbon 21 emissions
data. In the response to a similar com
ment in the final warning statement
regulation (see the Federal Register
of April 29, 1977 (42 FR 22022)), it was
suggested that the presence of hydro
chlorofluorocarbon 21 in tropospheric
air samples is probably the result of
instrumental contamination. Dr. H. B.
Singh, one of those who made the
above measurements, states that the
most likely explanation is that minute
amounts of chlorofluorocarbon 11 are
being
degrated
to
hydrochlorofluorocarbon 21 within
the measuring equipment (Ref. 10). If
this is the case, actual chlorofluorocar
bon 11 concentrations in the tropo
sphere would be higher than mea
sured levels, a factor which would in
crease the tropospheric lifetime of this
compound and also the present esti
mates of ultimate ozone reduction.
Regarding the possibility of tropo
spheric removal of chlorofluorocarbon
11 by photolysis when contact is made
with sand, NASA states, “Quantitative
evaluation is not yet possible.” (Ref. 3,
p. 179).
Current one-dimensional models
used to describe the effects of chloro
fluorocarbons on stratospheric ozone
have taken into account effects due to
the formation of chlorine nitrate as
they are now understood. Upper limits
to the abundance of chlorine nitrate
(C10N02) in the stratosphere have
been established (Ref. 3, p. 176), but
its mixing ratio2is not well understood
(Ref. 3, p. 100).
NASA acknowledges that peroxynitric acid (HO^CM is a potential sink
for NOx (and HOx) in the atmosphere
which would reduce current estimates
of ultimate ozone depletion, but then
states that “* • * peroxynitric acid
should not be introduced into atmo
spheric models until there is also ki
netic information on its photolysis and
reactions with atoms and free radicals:
it may be an ineffective sink.” (Ref. 3,
p. 16.)
NASA concludes its discussion of
possible tropospheric sinks as follows:

^Mixing ratio: Density of a chemical spe
cies divided by the density of the total at
mosphere at a given altitude.
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In summary, no significant inactive re
moval processes have been suggested for F12. For F-ll, the combined effects of two
possible 70-year sinks—solution in the
oceans and ion-molecular reactions—could
reduce the steady-state concentration of F11 by 60 percent. However, because F-ll
contributes only approximately one-third of
total ozone depletion of CFM’s, a 60 percent
decrease in its steady-state concentration
will result in only approximately 20 percent
reduction in predicted ozone depletion.”
(Ref. 3, pp. 184-185.)
The NASA workshop report also indi
cates “that more studies and measure
ments are needed to obtain better esti
mates of the oceanic removal times for
F - ll and F-12.” (Ref. 3, p. 181.)
The Commissioner reemphasizes his
intent to monitor closely the scientific
developments relating to significant
tropospheric and stratospheric sinks
for chlorofluorocarbons.
(3) Uncertainties due to approxima
tions of transport parameters—Two
comments stated that the treatment
of atmospheric motion and the trans
fer of chemical species is over-simpli
fied in one-dimensional (1-D) models
and subject to large errors. It was also
noted that various models use differ
ent parameters to approximate the
transport of chemical species.
The Commissioner understands that
1-D models do not fully account for
the transport of substances to and
from the stratosphere. However, re
garding the vertical transport of chlor
ofluorocarbons, NASA states “Because
of the expected uniform mixing of
CFM’s in the troposphere, the uncer
tainties in vertical transport resulting
from the use of a 1-D model are rela
tively small.” (Ref. 3, p. 226.) As recog
nized by NASA, the so-called eddy dif
fusion parameter is the best available
estimate of transport processes until
multi-dimensional analyses are per
fected (Ref. 3, pp. 134-138, 208-229,
and Ref. 4, p. 10). The NASA assess
ment report makes the statement that
“This approximation, while probably
not leading to great errors, should in
crease the uncertainties from that
quoted in the NAS report * * *. The
overall conclusion then is that the un
certainty in the assessment due to the
approximation in dynamics implied by
the use of a 1-D model is at least the
factor of 1.7 quoted in the NAS report.
A more detailed estimate must await
further studies using multi-dimension
al models.” (Ref. 4, p. 10.)
(4) Uncertainties due to model chem
istry-inadequacies in the chemistry
introduced into 1-D models were the
subject of several comments. Specifi
cally mentioned was that (a) several
field measurements differ from model
predictions, i.e., those for Os, OH, HC1,
and CIO at specific altitudes, (b) cer
tain atmospheric species, i.e., CIONO*
and HOjNOa, have not been adequate
ly quantified, (c) simultaneous mea
surements of various chemical species

in the atmosphere are needed to vali
date model chemistry, and (d) there
may be additional missing chemistry.
Regarding expected and observed
ozone levels (item 4(a) above), several
manufacturers cited a four-fold dis
crepancy between the mid-latitude
ozone profile projected by the models
and measured ozone concentrations
based on satellite data. Specifically,
one satellite has recorded levels of
ozone at 50 km which are four times
the value calculated in current models.
Some rocket measurements are also
twice as high as model calculations at
this altitude. Additionally, differences
exist between calculated and observed
ozone levels at altitudes above 35 km
using the Umkehr method.3
The comments stated that one-di
mensional models should be more reli
able at this upper region of the strato
sphere so that these discrepancies
“give greater weight to the possibility
of serious inadequacies” in the models
that perdict ozone depletion. It was
pointed out that the NAS Panel con
sidered the one-dimensional models re
liable on the basis of their ability to
predict mid-latitude ozone profiles.
Regarding differences between field
measurements and model predictions
in general, it should first be noted
“* • * that comparison of the 1-D
model results with specific species
measurements should not be expected
to be better than a factor of 2 or 3 be
cause of the assumptions inherent in
time and spatial averaging and in rep
resenting transport in the diffusion
approximation.” (Ref. 3, p. 193.)
The measurements cited in the com
ments were known at the time of the
NASA assessment. Other satellite and
rocket measurements are in general
agreement with model predictions at
other altitudes. Regarding estimates
of ozone depletion above 35 km using
the Umkehr method, NASA notes that
this method is “less precise” than sat
ellite measurements (Ref. 3, p. 76).
The NASA report states (Ref. 3, p.
194):

A further difficulty encountered in com
paring 1-D model results to measurements
is the* upper stratospheric-ozone profile.
Above about 30 kilometers, time constants
for odd-oxygen destruction become suffi
ciently short for one to expect a near chemi
cal equilibrium situation, and the model re
sults should be a reasonably accurate repre
sentation of the atmosphere in this region.
In the 30- to 40-kilometer region, this ap
pears to be so when measurements at mid
latitudes are compared to model results.
However, near 50 kilometers altitude, the
models appear to give consistently lower
values than are measured. A further uncer
tainty is the apparent disagreement be
tween different measurement techniques at
’Umkehr method: An old method for mea
suring the vertical distribution of ozone
based upon the variation in the absorption
by ozone of two wavelengths as a function
of the position of the sun.

this altitude. Until this is resolved, it is not
clear exactly how large the actual ozone
concentration is at 50 kilometers and above.
It is clear that the model results with the
current evaluation of rate constants are less
than all of the measurements. Some at
tempts have been made to adjust model
inputs in order to lessen this discrepancy.
These yield results for ozone depletion gen
erally within the ranges already quoted.
The adjustments made are arbitrary, and it
is not clear at this time which, if any, are
correct.
Above 50 km the contribution to
total ozone is small. Therefore, as
noted above, a wide range of ozone
values at 50 km can be introduced into
current models without significantly
affecting ozone depletion estimates.
Additional ozone measurements will
undoubtedly resolve this apparent
conflict.
The Commissioner recognizes the
variability between field measure
ments and model predictions for other
chemical species, i.e., for OH, HC1, and
CIO, but notes that much of this may
be due to natural fluctuations. Hydro
gen atom species (HOx) in the lower
stratosphere “are strongly affected by
the distribution and variability of the
hydrogen atom source compounds—
water vapor, molecular hydrogen, and
methane. For example, enough watervapor measurements have been made
to verify its extreme variability in the
lower stratosphere, and HOx concen
trations will reflect this variability to
a large extent.” (Ref. 3, p. 153.)
Measurements of hydrogen chloride
(HC1) and chlorine oxide (CIO) have
also shown these species to be vari
able. By appropriately varying the
concentrations of other species that
influence HC1 and CIO, current
models can predict the observed con
centrations of both species. However,
the observed variations in HC1 and
CIO are not well understood. The NAS
update report emphasizes the signifi
cance of the currently available Cl and
CIO measurements (Ref. 9, p. 23) and
the need for additional such measure
ments, particularly those made simul
taneously with other photochemically
related species, in order to determine
the nature of the apparent conflict be
tween measured and expected CIO
concentrations (Ref. 9, p. 24).
NASA’s treatment of CIONO2 and
HO2NO2 (item 4(b) above), has been
discussed under item 9(a)(2) tropo
spheric sinks. Research is ongoing to
better quantify these atmospheric spe
cies.
The Commissioner understands the
emphasis now being placed on the
need for simultaneous measurements
of temperature, Os, and the photoche
mically related C10x, HOx, and NOx
species (item 4(c) above). All of these
stratospheric species and temperature
exist in a dynamic state such that an
accurate representation of the interac
tion among them can only be deter-
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mined by making simultaneous mea
surements. A few simultaneous mea
surements have been made (Ref. 3, pp.
109-110) and most compare reasonably
well with model predictions. Addition
al such measurements are planned,
and the Commissioner will monitor
the results obtained.
Though the possibility cannot yet be
eliminated that there may be missing
chemistry (item 4(d) above), the NAS
update report indicates that major
changes in our understanding of
stratospheric chemistry are becoming
less likely (Ref. 9, p. 19, see a]£ 0 quote
in section II). Even without a complete
understanding of all the chemistry, it
is clear at this time that ozone is being
depleted by reactions with chlorine in
the stratosphere. As stated by the
NASA workshop report, “* * * the de
tection and measurement of Cl and
CIO, coupled with previous measure
ments of 0 ( *p) and with laboratory ki
netic
studies
of
reactions,
Cl+0i>C10+C10-i-0>Cl+0«, estab
lishes that catalytic removal of Os by
these reactions is [emphasis added]
proceeding in the high stratosphere.”
(Ref. 3, p. 177.)
The Commissioner concludes that
while all of the above are important
reasons to continue a strong measure
ments research program, they are not
valid reasons to halt reasonable pre
ventive measures to protect our health
and environment from impacts that
may result should current model pre
dictions be substantially correct.
(5r) Diurnal chemistry—A comment
stated that the time dependence of
chemical reactions in the atmosphere
due to diurnal effects is only approxi
mated in 1-D models.
The Commissioner is aware that
averaging techniques are used to ap
proximate the effects of the sun’s ra
diation on chemical reactions in the
atmosphere. The NASA workshop
report describes how these effects are
accounted for in current models (Ref.
3, pp. 139-144). The report explains
that time and cost do not permit the
direct approach of integrating diffu
sion equations to properly reproduce
essential diurnal effects, so “some
form of diurnal averaging is neces
sary.” (Ref. 3, p. 139.)
H ie Commissioner notes that the
only measurements of diurnal effects
to date are in close agreement with
those obtained using present diurnal
averaging techniques (Ref. 11). The
Commissioner will continue to monitor
the on-going efforts by NASA-spon
sored scientists to improve these tech
niques.
(6)
Limitations of one-dimensional
(1-D)
models—Several
comments
noted that one-dimensional models are
being used to predict ozone depletion
in a three-dimensional atmosphere.
The comments suggested that twoand three-dimensional models are

being developed which will more accu
rately describe the situation, and that
regulation should be delayed until
they are available.
As an overview, NASA states that:
“In general, current evaluations of the
relationship between model predic
tions and the response of the atmo
sphere rest on the degree of agree
ment between model calculations and
concentrations in the current atmo
sphere.” (Ref. 3, p. 193.) The extent of
agreement between model predictions
and field measurements is discussed
above under item 9(a)(4),
The Commissioner is aware that
there are problems inherent in the
simplified approach of the 1-D model.
“The one-dimensional (1-D) model is a
particular simplification of the atmo
spheric radiative/chemical/dynamic
system in which chemistry is treated
in greater detail than radiation or dy
namics.” (Ref. 3, p. 133.) Latitudinal
and seasonal dependencies of trans
port, temperature, and the solar flux
are better described by multi-dimen
sional models. However, *** * * a gener
ally applicable model of interactive
RCD (radiation, chemistry, and dy
namics) will not be available in the
near future.” (Ref. 3, p. 197.) NASA
concludes that “The results of these
models (1-D models) provide the best
available estimate of the CFM effects
on ozone that depends on the antici
pated CFM-release scenario.” (Ref. 3,
p. 226.)
The Commissioner concludes that
until more comprehensive multi-di
mensional models are available, the 1D model can and must be used as a
predictive tool for assessing possible
changes in the natural ozone content
resulting from chlorofluorocarbon re
leases.
(b) Effects Resulting from Reduc
tion and/or Redistribution of Strato
spheric Ozone.
(1) Uncertainties in estimates of new
cases of nonmelanoma skin cancer—A
few comments questioned whether the
relationship between nonmelanoma
skin cancer and exposure to UV-B ra
diation has been well enough estab
lished to estimate increases in the inci
dence of this disease as a result of
chlorofluorocarbon-induced increases
in UV-B transmission to earth.
The Commissioner believes that the
currently available scientific data sup
port the existence of a causal relation
ship between UV-B exposure and the
induction of nonmelanoma skin
cancer. As the NAS report states: “For
nonmelanomas three kinds of evi
dence-latitude dependence, body loca
tion, and occupational differences—all
combine to point closely to exposure
to the sun as a prime cause and to in
creased incidence as a quite certain
consequence of increased DUV.” (Ref.
1, p. 85.) The Commissioner recognizes
that there are many uncertainties con-
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ceming the exact nature of this rela
tionship and that attempts to quantify
the effects must, of necessity, use cer
tain assumptions. The increase in the
estimate of ozone reduction from 7
percent to 10.8-16.5 percent also in
creases the estimate of the number of
new cases of nonmelanoma skin cancer
that could result from continued re
leases of chlorofluorocarbons at 1973
emission rates as calculated in FDA’s
environmental impact statement (Ref.
5, section 3.3.2). The uncertainties, as
sumptions, and ameliorating circum
stances associated with making such
an estimate are also discussed in
FDA’s environmental impact state
ment (Ref. 5, section 3.3.3).
The Commissioner concludes that “a
quantitative estimate of impact (non
melanoma skin cancer), even if uncer
tain by a factor of 2-4, is useful in
order to assess whether the impact is
potentially important or trivial.” (Ref.
5, section 3.3.2.2J The Commissioner
also notes that, although “projections
of melanoma cases and melanoma-re
lated deaths cannot be made- at this
time, * * * both cases and deaths could
be higher with a no action alternative
than would occur if U.S. chlorofluoromethane emissions were restricted.”
(Ref. 5, section 4.3.)
Two comments suggested that
changes in lifestyle may ameliorate
human biological damage due to in
creased UV-B. The Commissioner has
already responded to this point in the
preamble to the final warning state
ment regulation (see the Federal Reg
ister of April 29, 1977 (42 FR 2202322024)). Further discussion is also pro
vided in FDA’s environmental impact
statement (Ref. 5, section 3.3.3).
(2)
Uncertainties in the nature and
magnitude of possible nonhuman bio
logical and climatic impacts—Two
comments pointed out the uncertainty
involved in determining biological and
climatic effects due to ozone depletion.
They stated that the effects of UV-B
on plant and animal life are little un
derstood and that the potential for
temperature changes and disruption
of weather patterns remains unquanti
fied. The comments conclude that
these effects should not be used as a
basis for regulating chlorofluorocar
bon uses.
The Commissioner agrees that the
magnitude and nature of the effects
on biological systems and climate are
uncertain. The Food and Drug Admin
istration has already responded to
comments on nonhuman biological ef
fects from increased UV-B in a previ
ous F ederal R egister document (see
the F ederal R egister of April 29, 1977
(42 FR 22024-22025)). Additional dis
cussion of these projected impacts, in
cluding the associated uncertainties
and ameliorating circumstances, is
given in FDA’s environmental impact
statement (Ref. 5, section 3.2). From
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slowness in response in the climatic mecha
nism. (Ref. 1, pp. 4-5.)

patterns of ozone trends could be de
tected with present monitoring capa
The direct climatic effect described bilities. A 1.56 percent early warning
in the first quote (Ref. 1, p. 13) must (the result of a 0.26 deviation per year
refer to the physical process of in for 6 years) could limit maximum re
creased absorption and emission of in versible depletion to 2.3 percent, if the
frared radiation by chlorofluorocar cause was due to chlorofluorocarbons
bons. The process would occur imme and all global chlorofluorocarbon
diately upon release of chlorofluoro emissions were eliminated at the time
carbons into the atmosphere. As de the 1.56 percent deviation in column
is detected.
scribed in the second quote (Ref. 1, pp. ozone
In January 1977, the NASA work
4-5), the actual climatic effects result shop
that "* * * it is clear
ing from the increased absorption and that aconcluded
data set (based on more
emission of infrared radiation by precise larger
observational techniques) than
chlorofluorocarbons may occur imme is currently
is needed to
diately and increase in magnitude as verify the rateavailable
of ozone destruction by
the concentrations of chlorofluorocar CFM’s postulated
by the models dis
bons in the atmosphere increase (as cussed in this document.”
(Ref. 3, p.
suming continuous release), or they 87). In July 1977, a NASA-sponsored
may be delayed due to a lag time be meeting was held in Boulder, Colo., to
tween the physical process (absorption discuss the practical application of
and emission of infrared radiation) ozone trend detection systems. There
and the event (observed effects on cli was no agreement at this meeting that
mate). The Commissioner further an abnormal ozone trend of the mag
notes that even if the climatic effects nitude described above could be de
resulting from chlorofluorocarbon re tected if it were to occur. The major
lease are immediate, the source of the criticism of the Hill early warning
observed effects may not be recog system was that he had not adequate
nized as chlorofluorocarbons for a con ly accounted for the limits in the accu
siderable period of time.
racy of ozone monitoring instruments.
Regarding the magnitude of possible
The Commissioner notes that the
direct climatic effects, the NAS states: Hill system, even in a perfected state,
“The estimated climatic effects of would only provide an early warning
CFM releases * * * are sufficiently for abnormal deviations in total
large that continued release of CFM’s, column ozone. Reliance on this system
at their,1973 rates, must be recognized would leave the public unprotected
now as potentially serious.” (Ref. 1, p. against the possible climatic impacts
65.)
that might occur as a result of chloro
The response to the use of possible fluorocarbon-induced alterations in
direct and indirect climatic effects as a the distribution of stratospheric
basis for regulatory action is still the ozone, even in the absence of defecti
ble variations in column ozone.
The direct climatic effect, which seems following:
The Commissioner will continue to
most likely to be serious, is immediate (is
The Commissioner believes the critical im monitor
the attempts to improve upon
not delayed for the CFM’s to reach the portance of climatic effects warrants their
stratosphere) and shows no overshoot (the being taken into account in assessing regula this ozone trend detection system but
effects of curbed release show more rapid tory action, notwithstanding the gaps in concludes that it is not yet refined
ly). It is probably not a concern at present knowledge about climate. Since regulatory enough to rely upon for protection of
levels of CFM accumulation. Thus, delay in action is justified because of the other risks the public against possible chloro
decision is even more reasonable, as far as from chlorofluorocarbons, the Commission fluorocarbon-induced reductions and
direct climatic effects go, than for the ef er need not decide now if the climatic risks redistributions in stratospheric ozone.
fects of ozone reduction. (Ref. 1, p. 13.)
alone would warrant the initiation of a pha
11.
Several comments specifically re
seout or some other type of regulatory
The Commissioner responded to a action. ( F ederal R e g ist e r of April 29, 1977 quested that FDA delay the effective
date for the phaseout of nonessential
similar comment in the final regula (42 FR 22025).)
chlorofluorocarbon propellants until
tion to require warning labels on con
The Commissioner agrees that much December 1980. The following reasons
tainers using chlorofluorocarbon pro
pellants (see the F ed er a l R e g is t e r of research is needed to provide a better were cited for the requested delay: (a)
April 29, 1977 (42 FR 22025)). The understanding of the possible nonhu “The impact of the world of waiting a
Commissioner points out that the man biological and climatic impacts couple of years before deciding wheth
direct climate effects could be immedi that may result from perturbations in er or not to regulate the uses and re
ate or delayed. The NAS report fur stratospheric ozone. The Biological leases of F - ll and F-12 is small al
ther explains the direct climatic ef and Climatic Effects Research pro though we are uncertain just how
gram sponsored by EPA is addressing small.” (Ref. 1, p. 9); (b) there has
fects as follows:
this area of potential risk.
been a 40 percent drop in the sales of
10.
Several comments requested thatchlorofluorocarbon propellants since
If CFM use and release were to continue
at a constant rate, the amount of direct cli regulation be delayed until actual 1974; and (c) a definitive answer on
matic effect woiild also flatten out, ap ozone measurements indicate that the health hazards associated with po
proaching a steady state, again reaching column ozone is decreasing. The point tential
replacement
propellants,
half of this value in about 50 years. The in
made that this would be a good test hydrochlorofluorocarbons
22 and
crease of infrared absorption and emission is
of the validity of present models. Dr. 142B, may not be available until late
would sim ilarly reach half of its ultimate W.
J. Hill et al. (Refs. 12, 13) have sta 1979.
value in about 50 years. Resulting climatic
The Commissioner has already re
effects might be further delayed because of tistically analyzed past ozone measure
ment data and determined that an ab sponded to item 11(a) above in the Sci
4DUV: Biologically harmful ultraviolet ra normal global ozone change of 0.26 entific Overview, Section II in the pre
percent total deviation from historical amble to this regulation.
diation; sim ilar to UV-B.

this document the following summary
of potential impacts is provided: From
basic photobiological knowledge, we
can generalize that organisms are cur
rently living in, and apparently coping
with, a radiation field of damaging
solar DUV. * The potential effects
from increased UV-B to sensitive plant
species include decreased photosyn
thesis, decreased rate of biomass accu
mulation and development, decreased
fruit or grain yield, decreased repro
ductive ability, altered structure, al
tered competitive ability, and de
creased resistance to other physical
and chemical stresses. The potential
effects on sensitive animal species in
clude increased incidences of cancer,
photokeratitis and cataracts, and al
tered competitive ability.
If nonhuman biological effects
occur, the consequences could be im
portant. Consequently, it is warranted
to consider this risk along with other
effects in assessing regulatory action,
notwithstanding the gaps in knowl
edge about these effects. Since regula
tory action is justified because of the
other risks from chlorofluorocarbons,
the Commissioner need not decide now
if the risks to nonhuman organisms
alone would warrant the initiation of a
phaseout or some other type of regula
tory action.
Two comments specifically ques
tioned the use of possible impacts of
chlorofluorocarbons on climate as a
basis for taking the proposed action.In support of this position, the follow
ing quote from the NAS report was
cited:
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The manufacturers of chlorofluoro
carbon propellants have reported a 40
percent drop in sales over the past 2 to
3 years (item 11(b) above). Estimates
of potential effects resulting from the
use and release of chlorofluorocarbons
have been based on 1973 and 1975 pro
duction and emissions data. Comments
contend that a delay of 12-18 months
in the phaseout regulation is now pos
sible without any increase in magni
tude of the estimates of potential
health and environmental impacts
forming the basis of the regulatory
action.
It is the Commissioner’s goal to
reduce the risks associated with chlor
ofluorocarbon emissions from nones
sential aerosol propellant uses to the
greatest extent possible and as soon as
possible, allowing time for an orderly
phaseout. Additionally, the Commis
sioner notes that on the basis of new
scientific data, NASA recently has
concluded that the current best esti
mate of ultimate ozone depletion as a
result of chlorofluorocarbon emissions
at 1975 release rates must be revised
upward to 10.8-16.5 percent (Ref. 3,
pp. 189-195). The new estimate repre
sents approximately a two-fold in
crease over the NAS estimate of 7 per-,
cent ultimate ozone depletion. This in
crease in the estimate of chlorofluoro
carbon effects on stratospheric ozone
more than offsets the decrease in such
effects that would result from the re
ported reduction in U.S. emissions.
The Commissioner acknowledges the
efforts of industry to encourage con
versions to nonchlorofluorocarbonpropelled mechanisms of product de
livery, particularly in the form of
public advertising. This advertising
campaign, along with the visibility
given by the press to the potential im
pacts resulting from chlorofluorocar
bon emissions, has undoubtedly been
responsible for most of the 40 percent
drop in sales. A consumer response of
this magnitude is viewed by the Com
missioner as a strong indicator of
public support for the regulation.
Furthermore, the drop in U.S. sales
of chlorofluorocarbons for use as aero
sol propellants has not markedly re
duced world-wide production of these
compounds (Ref. 9, p. 17). World-wide
reduction of chlorofluorocarbon emis
sions is necessary to minimize the as
sociated risks and cannot be achieved
unless the United States takes a
strong action to reduce its own produc
tion and release of chlorofluorocar
bons. For all these reasons, the Com
missioner concludes that, an extension
of the effective date for the regula
tions cannot be justified on the basis
of reduced sales.
The third reason (item 11(c) above)
given by those requesting a delay in
the effective date of the phaseout
until December 1980 was that the nec
essary toxicity testing of alternative
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propellants, hydrochlorofluorocarbons ments of the ultraviolet absorption
22 and 142B, has not yet been com characteristics of several brominated
pleted. Both of these hydrochloro- flu compounds. He reports that CBrFs (FBrCIFj
(F-12B1)
and
orocarbons have been found to be mu 13B1),
tagenic in a bacterial bioassay test CBrFiCBrF* (F-114B2) will not photo(the Ames test). Based on these re dissociate in the troposphere. All
sults, DuPont and Allied Chemical, available information therefore indi
the major flurocarbon producers, have cates that the perhalobromoalkanes
recommended
that
neither are generally comparable in strato
hydrochlorofluorocarbon be used as spheric hazard to the chlorofluorocar
an aerosol propellant for consumer bons. The same investigator finds that
products until toxicity testing indi iodocarbons are subject to tropospher
ic photodissociation and, therefore,
cates that they are safe.
The present action is being taken to represent less of a hazard to strato
protect the public health and the envi spheric ozone with respect to chloro
ronment from the possible adverse ef fluorocarbons.
The Commissioner notes that to his
fects resulting from ozone depletion. knowledge
there are no perhalobro
The fact that certain potential re moalkanes being
used as propellants in
placement propellants are not yet ade FDA-regulated products
and therefore
quately tested is incidental. There are there is no need to consider
regulation
nonpropellant alternatives available of these compounds at this time. Bro
and the uses of chlorofluorocarbons minated fluorocarbons are currently
affected by this regulation are nones used in products subject to EPA juris
sential. The Commissioner cannot jus diction, e.g., fire extinguishers. EPA is
tify the possibility of further chloro considering these uses in making regu
fluorocarbon-induced alterations in latory decisions on nonpropellant,
stratospheric ozone while waiting for fully halogenated halocarbon emis
the development of alternative propel sions (see the F ederal Register of
lants for nonessential aerosol uses (see September 22,1977 (42 FR 47863)).
also the Federal Register of April 29,
IV. Legal Issues
1977 and May 13, 1977 (42 FR 22027
and 24539, respectively)).
14.
Several
maintained
B. Additional responses to requests that because of comments
the exemptions in sec
for information. The Commissioner tion 3 of the Toxic Substances Control
notes that he has received a few addi Act, EPA does not have authority
tional comments in response to FDA’s under that act to prohibit the manu
requests for information in specific sci facture or manufacture for export of
entific areas (see the Federal Regis chlorofluorocarbon propellants that
ter of November 26, 1976, and May 13,
might ultimately be used in a food,
1977 (41 FR 52071 and 42 FR 24539)). food additive, drug, cosmetic, or
.12. One comment attempted to put device. One comment requested FDA
into perspective the uncertainties asso to withdraw the statement in the pre
ciated with currently used methods amble to the proposed FDA rule that
for estimating tropospheric hydroxyl exported foods, cosmetics, and other
radical (OH) concentrations, including articles were subject to the Toxic Sub
that used by Singh (ref. 14). Apparent stances Control Act to the extent they
ly the accuracy of the measurements were exempt from the Federal Food,
used to calculate OH concentrations is Drug, and Cosmetic Act pursuant to
often not accounted for in indirect es section 801(d) of the Federal Food,
timates of tropospheric OH levels. The Drug, and Cosmetic Act.
The comments deal primarily with
comment concludes that until direct
measurements are available or until EPA’s authority under the Toxic Sub
consistent estimates are obtained by stances Control Act, and EPA plans to
several indirect methods such as that respond to these comments. EPA in
of Singh (ref. 14), estimates of tropo tends to make some changes in its reg
spheric lifetimes for hydrochloroflu ulation with respect to the matters
orocarbons based on OH reactions dealt with in the comments. In view of
cannot be established with confidence. the responses and changes being made
The submission provides helpful in by EPA, the Commissioner does not
it necessary to make any addi
formation for understanding the un believe
responses to the comments, or
certainties associated with indirect tional
state a final position at this time on
methods of estimating tropospheric to
the applicability of the Toxic Sub
OH concentrations. The Commissioner stances
Control Act to exported foods,
will await additional verification of ex cosmetics, and other articles to which
isting estimates before formulating de the Federal Food, Drug, and Cosmetic
finitive conclusions about the poten Act is inapplicable.
tial impacts associated with the re
15. One comment urges FDA to pro
lease of halocarbons which react more hibit subsidiaries of U.S. corporations
readily with OH in the troposphere operating overseas from manufactur
than do chlorofluorocarbons, e.g., the ing or selling chlorofluorocarbons for
hydrochlorofluorocarbons and methyl aerosol uses.
chloroform.
FDA has no statutory authority to
13.
A scientist submitted informationtake the action sought in the com
on the results of laboratory measure- ment.
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V . E c o n o m ic I s s u e s

A. Impact on costs and prices. 16. A
comment by a trade association assert
ed that most of the economic impact
of the phaseout will fall on the mar
keting industry.
The Commissioner agrees with this
assertion. The agency's economic
impact statement (ref. 6) contains esti
mates that confirm this impact on
marketers.
17. Two comments indicated that
the shortage of capacity to produce
pumps will hinder a conversion to me
chanical delivery systems by the April
1979 phaseout date. The estimate of
current pump production is about 300
million units per year, with a possibil
ity of doubling this output each year.
Even with this rapid expansion, it is
asserted that there will be a shortage
of pumps for the near future.
The Commissioner agrees that, in
the short-run, the demand for pumps
as an alternative to chlorofluorocar
bon aerosols may exceed the produc
tion of pumps. The economic impact
statement prepared by the agency
(ref. 6) considered this supply bottle
neck as one cause of lost sales by mar
keters. Although it is difficult to pre
dict what percentage of lost sales will
be caused by supply constraints, the
agency estimated that, in the first 2
years following the phaseout, sales
lost due to supply constraints will
exceed those lost for other reasons
and will be great enough to cause a
major economic impact, i.e., losses
greater than $100 million annually.
After that time, production of pumps
should be sufficient to meet demand.
As previously mentioned in comment
11, chlorofluorocarbon manufacturers
have recently reported a 40 percent
drop in their sales of chlorofluorocar
bon propellants since 1974. This could
mean that the anticipated supply
shortage of mechanical devices such as
pumps may also be diminished by as
much as 40 percent. The International
Research and Technology Corp. study
(ref. 15) estimated lost sales at $199
million for an 18-month phaseout
period. If it is assumed that 50 percent
of these losses would be caused by
supply constraints, bottlenecks will
cost at least $100 million in sales. Use
of the chlorofluorocarbon propellant
sales figures could reduce the sales
loss due to shortages of mechanical de
livery systems to as low as $60 million
for an 18-month phaseout. The Com
missioner notes, however, that the
agency does not have firsthand knowl
edge of the most recent data and,
therefore, cannot say with certainty
that the reduction in use of chlorofluorocarbons as propellants already
achieved would result in a 40 percent
cut in the sales loss due to shortages.
To the extent that conversions to nonchlorofluorocarbon-propelled products
have already been made by industry, a

19. Four comments stated that con
phaseout by the effective dates will be
sumer costs may increase, not decrease
less costly to achieve.
One possible solution to the short as the agency estimates, as use of
age of pumps is to use refillable pump chlorofluorocarbons in aerosols is
containers. Thus, one pump could phased out. A chemical manufacturer
propel two or three bottles of hair elaborated on this point by suggesting
spray, for example. Until pump pro that, instead of passing along savings
duction is increased enough to satisfy on the cost of alternative propellants
demand, this strategy could keep con and mechanical substitutes, companies
sumer prices down by eliminating the may hold their prices constant or even
purchase of a pump each time a prod increase them to recoup some of the
uct needing a spray propellant is costs of the phaseout.
bought; at the same time manufactur
The Commissioner believes that the
ers of these products maintain their phaseout may result in somewhat
sales.
lower consumer prices as manufactur
18.
One comment expressed concern ers replace chlorofluorocarbons with
that if regulatory efforts are applied less expensive propellants and me
too early, before satisfactory alterna chanical applicators. The structure of
tives are identified for all aerosol uses the cosmetic industry will make it dif
of chlorofluorocarbons, the consumer ficult for producers to maintain or in
may lose his “right to free choice” in crease their prices because the large
the aerosol market. It was further number of firms in this industry
stated that no recognition was given to create both price and product competi
the intangible social costs to consum tion. Any company increasing prices is
ers who cannot find an acceptable al expected to face a loss of its market
ternative to chlorofluorocarbon aero share to competing companies that
sols or who cannot buy a substitute be pass along cost savings to the consum
cause of supply shortages.
er. As the agency recognized in its eco
The Commissioner recognizes that nomic impact statement (ref. 6), it is
the phaseout may deprive the consum this competition in connection with
er of the choice of an aerosol or a par less expensive substitutes that will
ticular type of aerosol delivery system allow consumers to receive some sav
for certain products and that this ings from the phaseout. If, however,
choice and variety in the marketplace the savings from the cheaper alterna
are desirable. However, as the Com tive materials are not passed on to the
missioner has stated in the F e d er a l consumer but retained by the manu
R e g is t e r of April 29, 1977 (42 F R
facturers to offset the cost of the pha
22030), additional time for toxicity seout, the industry will have a smaller
testing of effective alternative propel loss as the consumer has a smaller
lants provides no guarantee that any gain. Thus the overall economic
will be found to be safe and thus avail impact would be about the same mag
able for consumer use. The agency at nitude.
tempted to measure the social cost to
The Commissioner concurs that
consumers by identifying the upper chemical
manufacturers will not be
limit of $228 million in lost sales (ref.
6). Although this is a loss to industry, able to pass through the additional
it is also a proxy for the loss to con costs of the phaseout to its aerosol
sumers who can no longer buy a prod customers. Instead, the chemical pro
uct that is acceptable to them. The ducers will attempt to recoup their
$228 million is, in a crude sense, a mea losses due to the phaseout by increas
surement of the consumers’ willing ing chemical prices to their nonaerosol
ness to pay for products propelled by customers.
20. Two comments criticize the agen
chlorofluorocarbons. This loss is ex
pected to diminish over time both to cy’s estimate of the cost of the pha
industry and to consumers as better seout because certain costs to the gov
substitutes, and as supplies of essen ernment have not been considered.
tial materials increase. The Commis One example the comments give is
sioner believes substantial progress that tax revenues will fall as the aero
has been made in these areas as indi sol industry loses sales and workers
cated by the degree of substitution al are laid off due to the agency action.
The Commissioner agrees that there
ready made by industry (see comments
11 and 17), and it can be assumed that may be some decrease in tax revenues
this indicates a willingness of consum because of the phaseout and resulting
loss of sales and employment. Howev
ers to use alternative products.
Furthermore, this is a case in which er, as consumers purchase other goods,
the adverse consequences of the either substitutes for the aerosol prod
choice do not fall solely on the individ ucts or entirely different goods bought
ual consumer. A substantial interest with the money not used for aerosols,
exists in protecting the “right to free new business activity and tax revenues
choice” of the individual who does not are generated. Hence, the net tax loss
want to be exposed to the potential caused by the phaseout of chlorofluor
health and environmental impacts as ocarbon aerosols, although difficult to
sociated with the continued use of quantify, is expected to be an insignifi
nonessential chlorofluorocarbon pro cant portion of tax collections nation
ally.
pellants.

FEDERAL REGISTER, V O L 4 3 , N O . 5 3 — FR ID A Y , M A R C H 17, 1978

RULES A N D REGULATIONS

• 11311

A. Food and cosmetics. 25. One com
11
and
48.
Since
21.
Another comment asked if the comments
agency had considered putting a Fed hydrochlorofluorocarbons 22 and 142B ment took the form of a petition re
eral tax on chlorofluorocarbon-pro are not currently a viable alternative questing FDA to specify that dry
pelled aerosol cans, presumably as a to chlorofluorocarbons, it does not shampoos consisting of starch pro
means to reduce the sale and use of appear to be meaningful to discuss pelled by chlorofluorocarbons be
what the economic advantages and dis exempt from the regulation. These
the products.
The Commissioner is doubtful that a advantages of using these substances shampoos were claimed to be especial
ly beneficial to people unable to wash
tax on chlorofluorocarbon-propelled will be.
C.
Impact on competition. 24. Two themselves, i.e., many hospitalized pa
aerosol containers would provide suffi
cient incentive to reduce significantly comments urged a delay in the pro tients and outpatients. It is claimed
the sale and use of these products. posed ban to lessen the competitive that chlorofluorocarbon propellants
Legislative action would be needed to impact both on the filler industry and 11 and 12 are essential ingredients in
impose such a tax. Lastly, in this case, on the aerosol marketers. The com this product and are used in such
it is inappropriate to allow those will ments indicated that the filler indus small amounts that only an insignifi
ing to pay more to determine the try has many small companies that re cant danger is presented to the envi
ceive the bulk of their business from a ronment. The firm states that “non
extent of risk that all must bear.
B. Impact on employment 22. Com limited number of products. These aerosol, dry shampoo substitutes are,
ments by a chemical manufacturer small companies will have difficulty in by comparison, ineffective and unde
criticized the agency for failing to raising capital to convert their equip sirable.” The firm claims that the den
quantify the loss of jobs in the eco ment from chlorofluorocarbon to hy sity of the propellant 11/12 blend “en
nomic impact statement. The company drocarbon systems. The comments ables it to hold the starch particles in
also felt that inadequate consideration also indicated concern that a relatively uniform suspension (after gentle shak
was given to employment losses in the short phaseout could lead to a shift in ing) during the normal consumer ap
the market shares in the marketing in plication process.” Testimony obtained
chemical and marketing industries.
The impact of this phaseout on em dustry because one firm may move in a 1971 survey conducted among reg
ployment was fully considered in the more quickly to find an alternative istered nurses was submitted which in
economic impact statement. The and thus attract additional customers. dicated a preference among this group
The Commissioner acknowledges for the instant shampoo product. The
number of jobs lost was estimated as
approximately 1,700 for an 18-month that some competitive impact may be firm concludes by stating that they
phaseout period for chlorofluorocar caused by the phaseout of chlorofluor “believe that measured against the
bon aerosols, with some of the loss ocarbon propellants. The economic loss of patient morale and the disrup
offset by an increase in employment in impact statement prepared by the tive effect this may have on the thera
agency noted that, although all seg peutic regimen, particularly during
nonaerosol production.
of the aerosol industry were ex prolonged hospitalization or chronic
The employment loss will be concen ments
for an anticompetitive effect illness, the release of chlorofluorocar
trated in the filler, valve, and contain amined
of the agency’s action, the brunt of bons by these products is warranted.”
er industry because the chemical and the
impact fell on the filler industry.
The Commissioner concludes that
marketing sectors of the aerosol man
Within the filler industry, there are the
petitioner’s contentions do not
ufacturing process can shift more two
kinds
of
operations.
Some
filler
easily into production of other prod companies are affiliated with cosmetic constitute sufficient grounds for ex
ucts. The chemical industry will move firms, and they will probably be able emption from this ban on chlorofluor
into new products, including alterna to convert from chlorofluorocarbon to ocarbon propellants. Although the
tives to chlorofluorocarbons, and the hydrocarbon and carbon dioxide pro product may provide some benefit, the
marketers will increase their emphasis pellants without much difficulty. The claim that other propellant/solvent
on such things as mechanically deliv small filler firms that operate under systems do not provide the propel
ered cosmetics. There may be some job contracts may have difficulties in se lant’s suspending property is not docu
losses in these industries, but it is rea curing capital to convert their lines to mented. Other propellant/solvent sys
sonable to assume that most of the alternative propellants. One real cost tems capable of delivering the starch
employment impact will be felt in the of the phaseout is that some of these spray in aerosol form are available, as
container industry, which is more companies may go out of business. It is are manual pump spray delivery sys
closely tied to the use of chlorofluoro- unclear, however, if extending the tems.
26. Another comment was received
carbons as propellants.
phaseout period would significantly
23. Two trade associations comment help the filler companies to stay in from a manufacturer of antiseptic lu
bricants for food processing machin
ed that the phaseout of chlorofluoro business.
carbon aerosols will lead to higher un
The Commissioner disagrees with ery. It states that the application of
employment and that the impact of the comments on the anticompetitive lubricants by aerosols containing
is
the ban would be mitigated if the com impact the phaseout will have on the chlorofluorocarbon propellants
pliance period were longer. Both noted aerosol marketing industry. Most more uniform than manual applica
that a longer phaseout period that al products now on the market have a tion. It further states that this form of
lowed hydrochlorofluorocarbons 22 mechanical or nonchlorofluorocarbon application is more sanitary than “the
and 142B as possible alternatives propellant alternative to aerosols. As old fashioned method of spreading lu
would reduce the job and industry the effective date of the regulation ap bricants by hand.” The firm believes
proaches, marketers should be able to that “no satisfactory substitute for
sales losses.
A longer phaseout period would di shift more of their product line into chlorofluorocarbon propellants in this
minish somewhat the job losses from these alternatives. If one company in application has been developed to
the ban, as the analysis in the econom troduces a new propellant that is more date.” The firm states that it “believes
ic impact statement (Ref. 6) has indi acceptable to consumers, there is no that use of chlorofluorocarbon propel
cated. The economic impact would reason to believe that this will be anti lants in such products provide a public
probably
be
reduced
if competitive.
health benefit not obtainable from al
hydrochlorofluorocarbons 22 and 142B
ternative means of delivery * *
VI.
E s s e n t ia l l y I s s u e s
were available as propellants. The rea
This statement is presented as a belief
sons for not postponing the effective
The criteria used by the agency to and is unaccompanied by any docu
dates of this regulation to wait for re determine the essentiality of chloro mentation to support the claim.
search results on alternative products fluorocarbon propellant uses are given
The Commissioner notes that alter
have been stated in the response to in § 2.125(f) of this regulation.
native solvent and delivery systems
FEDERAL REGISTER, V O L 4 3 , N O . 5 3 — FR ID A Y , M A R C H 17, 1978

11312

RULES A N D REGULATIONS

are available to apply “sterile” lubri revised to indicate that an abbreviated
cants to food-processing machinery. NDA may be submitted. Because of
For example, pump spray applications, the unusual delivery system, however,
grease gun applicators, or metered the regulation will require that full
liquid delivery systems may be used in manufacturing procedures be submit
place of self-pressurized containers. ted as part of the abbreviated NDA.
While the Commissioner does not
30. One comment urged that the use
deny that application via self-pressur of chlorofluorocarbons as propellants
ized containers may be somewhat in all OTC medicines be considered es
more convenient, there is no submit sential uses, exempt from the pha
ted evidence to support a conclusion seout regulations.
that delivery by self-pressurized con
The Commissioner disagrees with
tainers provides a substantial public this comment and concludes that the
benefit not available in other forms of test for an essential use of a chloro
delivery. Accordingly, the Commis fluorocarbon should remain the same
sioner is denying the request for ex as in the proposed regulation of May
emption of these products from the 13, 1977 (42 FR 24538). Under the sug
prohibition on the use of chlorofluoro gested criteria, i.e., exempting any
carbon propellants.
OTC medicine in which a chlorofluor
27. Six comments were received ex ocarbon is used as a propellant for
pressing concern about the effect of more than consumer convenience, it
this action on the use of chlorofluoro- would not even be necessary to show
carbons as blowing agents in the man that whatever benefit was gained by
ufacture of polystyrene foam sheets.
using an aerosol product could not
This regulation does not relate to also be gained by using a technically
nonpropellant uses of chlorofluorocar- feasible alternative.
bons and, therefore, the utilization of
31. One comment said that the five
these compounds as blowing agents in product classifications listed in pro
the manufacture of polystyrene foam posed § 2.125(e) (21 CFR 2.125(e)) are
sheets will not be affected by this reg inadequate and should be amended to
ulation. A public meeting sponsored by include additional classes of drug
EPA, FDA, and CPSC was held bn Oc products. The comment further dis
tober 25 through 27, 1977, for the pur cussed a product, currently undergo
pose of collecting information on non ing human clinical testing, that uses a
propellant uses of chlorofluorocar- chlorofluorocarbon to propel a topical
bons. Another joint public meeting on anesthetic that anesthetizes the endo
nonpropellant uses of chlorofluorocar- tracheal mucous membranes prior to
bons is scheduled for February 21 endotracheal intubation. The com
through 24, 1978 (see notices in the ment said that as soon as the neces
F ed er a l R e g is t e r of January 13, 1978
sary information was collected, it
(43 FR 1997)).
would be submitted as a petition re
28. A citizen petition from the Michi questing FDA to include such a prod
gan Department of Public Health was uct on a list of essential uses of chloro
received requesting that the Commis fluorocarbons.
sioner ban foods and cosmetics con
The Commissioner recognizes that
taining chlorofluorocarbon compounds the list of essential uses of chloro
because of the danger these pose to fluorocarbons contained in proposed
the ozone layer.
§ 2.125(e) may not be complete and for
The petition supports the action this reason has included in § 2.125(f) a
being taken in this order.
statement pertaining to the submis
B. Drugs. 29. One comment request sion of petitions to amend the list of
ed that, for those drug products con essential uses. The Commissioner en
taining a chlorofluorocarbon for an es courages interested persons to use this
sential use not currently covered by a provision and submit such petitions
new drug application (NDA), the regu with the necessary supporting data.
lation should specify that an abbrevi
32. One comment requested that a
ated NDA must be submitted. The product used as a powdered wound
comment stated that there is no dressing, containing a chlorofluorocar
reason to require full NDA’s for over- bon as the propellant, be declared an
the-counter (OTC) products exempted essential product. The comment point
from the phaseout regulation while re ed out that: (a) The chlorofluorocar
quiring only abbreviated NDA’s for bon propellant used is the only exist
prescription drug products covered by ing propellant capable of dispensing
a DESI notice.
the material from an aerosol contain
The Commissioner agrees that a full er; (b) although the product could be
NDA is not needed for those few dispensed from a nonaerosolized con
exempted OTC drug products that tainer, the aerosol use offers certain
contain a chlorofluorocarbon for an advantages, such as prevention of con7
essential use not currently covered by tamination of the product and uni
approved NDA’s. These products in form application to the wound; and (c)
clude some metered-dose adrenergic since extremely small quantities of the
bronchodilator drug products for oral product are required even for the
inhalation and some contraceptive va treatment of substantial wounds, the
ginal foams. The regulation has been amount of chlorofluorocarbon re

leased to the atmosphere would be
negligible.
Although the comment said that a
chlorofluorocarbon is the only exist
ing aerosol propellant capable of dis
pensing this material from an aerosol
container, no information was sup
plied indicating what other propel
lants were tried and why they were
not suitable. To address the potential
contamination problem, the Commis
sioner believes that a nonaerosol
pump could be used, if the product
were reformulated to include a bacte
rial preservative. While the aerosol
may provide a more uniform applica
tion of the product, the comment did
not establish that the size of the parti
cles or the quantity of the drug dis
pensed was of a critical nature with
this product. Because of these factors,
along with the fact that the product
can be dispensed from nonaerosolized
containers, the Commissioner rejects
this comment.
33. One comment requested that a
surgical scrub product containing 3
percent hexachlorophene in an aerosol
container and using-a chlorofluorocar
bon as the propellant be declared an
essential product. The comment re
stated the provisions of the chloro
fluorocarbon proposal, but did not
contain any justification for finding
the use of chlorofluorocarbon in this
product an essential use.
The Commissioner cannot accept
this comment. He is not aware of any
reason to support a finding that this
product provides a benefit unobtaina
ble without the use of chlorofluorocar
bon. In fact, even the comment ac
knowledged that the product can be
dispensed in other than aerosol form.
34. One comment requested that a
metered-dose ergotamine drug prod
uct, employing a chlorofluorocarbon
as the propellant, be listed as an essen
tial use of chlorofluorocarbons. The
comment contained a detailed discus
sion supporting the position that
there is a lack of any technically feasi
ble alternative to the use of a chloro
fluorocarbon in metered-dose drug
products. This same information had
previously been submitted in response
to the notice of intent to propose rules
banning nonessential uses of chloro
fluorocarbons and request for infor
mation published in the F ed er a l R eg 
is t e r of November 26, 1976. The com
ment also argued that the product
^provides a substantial health benefit
that would be unobtainable without
the use of a chlorofluorocarbon. Data
were submitted to show that the aero
sol form of ergotamine had the same
speed of action as an intramuscular in
jection of the same dose. Another ad
vantage of the aerosol form» argued
the comment, is that it can be used by
the migraine patient who is experienc
ing nausea and has difficulty in swal
lowing a tablet and keeping it down.
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36. One comment requested that a
The comment also stated that since
the container consists of only 7 grams benzoin spray, used as a skin protec
and contains a meter spray valve, the tant and as a skin antiseptic, be de
use of chlorofluorocarbons in this clared an essential use of chlorofluoro
product does not involve a significant carbon. The comment included the la
release of chlorofluorocarbons into beling for the product, but failed to in
clude any other supporting data.
the atmosphere.
The Commissioner cannot accept
As indicated in comment 45 of the
final regulations requiring a warning this comment. Although the intended
statement on certain chlorofluorocar use of the product was described in
bon-containing products published in the labeling, the comment did not dis
the F ed er a l R e g is t e r of April 29, 1977 cuss the points set forth in the pream
(42 FR 22029), the Commissioner rec ble to the proposed regulation (see the
ognizes the importance of chlorofluor F ed er a l R e g is t e r of May 13, 1977 (42
ocarbons in providing effective me FR 24538)) as necessary to justify an
tered doses for use in inhalation ther essential use of a chlorofluorocarbon.
37. One comment requested that a
apy for certain specific diseases. He
agrees with the comment that the use self-powered atomizer, used to propel
of ergotamine tartrate by inhalation anesthetics into the laryngotracheal
provides a unique benefit to the mi area prior to endotracheal intubation,
graine patient which is not available in be declared an essential chlorofluoro
other forms of self-medication and has carbon use. Again, other than a pic
amended § 2.125(e) to include metered- ture and description of the product, no
dose ergotamine tartrate drug prod supporting data were included.
As above, the Commissioner cannot
ucts for oral inhalation.
35.
One comment requested that an accept this comment because of the
aerosol product containing lidocaine, lack of justification in support of the
employing a chlorofluorocarbon as the essentiality claim.
This comment, however, brought to
propellant, in a metered-dose contain
er, be listed as an essential use of the Commissioner's attention another
chlorofluorocarbon. The product is type of chlorofluorocarbon propellant
used for the production of topical an system, i.e., a container of chlorofluor
esthesia of gingival and oral mucous ocarbon that is used to propel the con
membranes. The comment explained tents of a different container when
why other propellants are not satisfac the two containers are attached to
tory, either because of their potential gether.
It was the Commissioner’s intent to
toxicity when inhaled, or because of
the unavailability of an acceptable me make all nonessential propellant uses
tered aerosol delivery valve for such of chlorofluorocarbon in FDA-regulatother propellants. It was also argued ed products subject to this regulation.
that the aerosol form of the product The Commissioner has previously ex
provides unique health benefits not plained that under the agency’s defini
achievable with alternative dosage tion of “propellant,” “a chlorofluoro
forms. The comment further said that carbon is not considered a propellant
the use does not involve a significant if the pressurized container contains
release of chlorofluorocarbons into only chlorofluorocarbons or only
the atmosphere in that it has limited gases” (see the F ed er a l R e g is t e r of
distribution to dentists and that a April 29, 1977 (42 FR 22018)). This
maximum of 120 milligrams (two actu statement was made to explain the in
ations of the metered dose valve) of tended effect of the definition on pres
chlorofluorocarbon woud be released surized cylinders containing chloro
fluorocarbons for nonpropellant pur
per patient.
The Commissioner recognizes the poses. There was no intent to exclude
importance of using a metered-dose from coverage products using chloro
aerosol for delivering lidocaine to the fluorocarbons as a propellant to expel
oral cavity, if the product is to be ad material from a separate container. If
ministered by the aerosol route. If a such products were exempt, it might
nonmetered aerosol container were lead to the development of new prod
used, the dose could not be controlled ucts using chlorofluorocarbon propel
and serious undesirable systemic side lants in this form. The definition of
effects could be produced. Although propellant has been revised to indicate
the comment explained why an oint clearly that the regulation applies to
ment product is not a suitable alterna all products in which a chlorofluoro
tive delivery system, it did not discuss carbon is used as a propellant whether
why an injectable lidocaine product, or or not the propellant is in the same or
another delivery system such as use of a separate container from the material
a cotton swab to apply the drug prod propelled. If the propellant is in a sep
uct, could not be used in its place. arate container, that container would
Therefore, the Commissioner is not ac be the self-pressurized container sub
cepting this comment. Of course, a pe ject to the restrictions in § 2.125(c).
tition may be submitted in accordance
38. Several comments requested that
with § 2.125(f) giving the reasons why specific drug products containing one
other delivery systems are not accept or more chlorofluorocarbons as an
able.
active ingredient be exempt from the

phaseout regulations. The comment
alleged that chlorofluorocarbons are
active ingredients because they pro
duce a vapocoolant effect which, as a
skin refrigerant, is intended to relieve
muscle pain. Three of the products
consisted of 100 percent chlorofluoro
carbons, one product contained 83 per
cent dichlorotetrafluoroethane and 17
percent ethyl chloride, and another
product contained two chlorofluoro
carbons as well as menthol, methyl sa
licylate, camphor, and isopropyl alco
hol. These comments stated that no
other propellant system can provide
the vapocoolant effect produced by
the chlorofluorocarbon and that the
amount of chlorofluorocarbon being
released is not substantial.
In proposed § 2.125(a)(2) the term
“propellant” was defined as “a lique
fied or compressed gas that is used in
whole or in part to expel from a selfpressurized container liquid or solid
material different from the propellant
**
Because several of the products
referred to in these comments consist
entirely of chlorofluorocarbons not in
tended for use as a propellant, they
are not subject to this regulation. The
final rule to require a warning state
ment discusses the reasons for limiting
the present action to propellant uses.
The nonpropellant products will be
the subject of regulatory consider
ations on nonpropellant uses of chlor
ofluorocarbons.
With respect to the product contain
ing a chlorofluorocarbon and ethyl
chloride, the compressed ethyl chlo
ride is not dependent upon the chloro
fluorocarbon to be expelled from the
container, but acts as a propellant
itself. The chlorofluorocarbon is not
used to expel a liquid or solid from the
container, but is present as an active
ingredient. Therefore, this product is
also exempt from this regulation but
will be subject to any regulation appli
cable to nonpropellant uses of chloro
fluorocarbons when and if they are
published.
The product that contains two chlor
ofluorocarbons for their vapocoolant
effect, along with several other non
propellant ingredients, clearly falls
within this regulation since the chlor
ofluorocarbons act as propellants of
liquid or solid material. The propel
lant has other functions, but many
propellants have dual functions. As
previously explained in the final rule
to require a warning statement, if all
propellants with dual functions were
excluded many products might be ex
cluded, or might claim to be excluded.
Since FDA regulates most aerosol uses
of chlorofluorocarbons, if the scope of
its regulation were narrowed or uncer
tain, the regulatory purpose of reduc
ing nonessential uses could be signifi
cantly hindered. Thus, this products is
subject to the regulation because of
the propellant use of the chlorofluoro
carbon.
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The Commissioner, however, cannot clear them. The comment also stated
accept the comment that declares this that these products are used in a most
use an essential use of a chlorofluoro sparing manner and that the tiny
carbon. Neither this product, which is amount of chlorofluorocarbon escap
an OTC product, nor the other prod ing into the atmosphere by this pre
ucts containing a chlorofluorocarbon scription drug could not possibly alter
as an active ingredient, which are pre the ozone layer of the atmosphere.
Although the aerosol product may
scription products not the subject of a
new drug application, previously have have certain advantages over other
been reviewed for safety and effective dosage forms, the comment did not in
ness. Furthermore, the submission did dicate why another dosage form, such
not provide data to show that the as a lotion, could not be used, Further,
product is effective to achieve its the comment did not indicate why a
claimed benefit or to show it is safe. A propellant other than a chlorofluoro
submission indicated that the product carbon could not be used in such a
could be sold in a liquid concentrate topical product. Therefore, the com
form. The aerosol form was claimed to ment is not accepted.
40.
One comment requested that
be more convenient and effective, but
the only support cited was anecdotal. proposed § 2.125(i) be modified to
A determination that the chlorofluor allow for clinical testing of chloro
products
ocarbon in these products is for an es fluorocarbon-containing
sential use obviously cannot be made after December 15, 1978, if the testing
until it is found out whether the prod is performed to establish the essential
ucts are safe and effective as well as ity of these drug products and, thus, is
safe to achieve the benefit claimed to needed to support any petition submit
ted after that date. It was argued that
be essential.
The one product containing a chlor as the proposal was worded, any test
ofluorocarbon as an active ingredient ing to prove that an investigational
that is subject to this regulation will, new drug (IND) drug product contain
upon the effective date, be a new drug ing a chlorofluorocarbon propellant is
in view of the provision of § 2.125(c). safe, effective, or essential, must be
This section says that any drug prod completed by December 15, 1978. The
uct in a self-pressurized container that comment also suggested that proposed
contains a chlorofluorocarbon propel § 2.125(1) be modified to allow FDA to
lant is a new drug and is adulterated grant conditional approval of essen
and/or misbranded unless specifically tiality for an IND drug, provided the
exempted by § 2.125(e). As stated pre sponsor submits adequate preclinical
viously, this product cannot now be animal or human clinical data to sup
listed in § 2.125(e). Therefore, if the port a petition. This approval would
manufacturer wishes to continue mar be conditional upon the sponsor’s
keting this drug product after the ef proof, submitted at a later date, that
chlorofluorocarbon-containing
fective date, a new drug application in the
the format specified in § 314.1(c)(2) (21 drug product is safe and effective.
As proposed, § 2.'125(i) would require
CFR 314.1(c)(2)) should be submitted
as soon as possible, but not later than a sponsor of an IND for a drug prod
June 15,1978. If the new drug applica uct containing a chlorofluorocarbon
tion is approved, the firm must then propellant either to reformulate the
submit a petition in accordance with product or submit a petition to show
§ 2.125(f) to specify that this use of a that the use of the chlorofluorocarbon
chlorofluorocarbon is an essential use. is an essential use. The Commissioner
The Food and Drug Administration recognizes that there may be instances
will review both the NDA and the peti where the use of a chlorofluorocarbon
tion as quickly as possible.
propellant in an IND drug product is
Although the other products con not just for convenience but may
taining chlorofluorocarbons for non prove to be an essential use, provided
propellant uses are not subject to this sufficient time is permitted to perform
regulation, these other products will the necessary testing. The Commis
be subject to any future regulation on sioner, therefore, agrees with the com
nonpropellant uses of chlorofluorocar ment that §2.1^5(i) should be revised
bons. To be considered for exemption to permit such studies to continue
as an essential product from a regula after December 15, 1978, and to allow
tion on nonpropellant uses, the firm new studies to begin, if the use of the
preparing the drug product will be re chlorofluorocarbon in the drug prod
quired to establish that the product is uct has a reasonable likelihood of
safe and effective to achieve the bene being considered an essential use. The
fit claimed to be essential.
revision to § 2.125(i) however, must not
39.
One comment from a dermatolopermit a study to continue or to begin
gist requested that cortisone sprays if any of the following circumstances
for topical use be exempt from the exist: (1) The chlorofluorocarbon is
ban on chlorofluorocarbons for propel used only for convenience; (2) the
lant uses. The comment stated that in product could be administered by an
an aerosol form, the product has the other dosage for; or (3) the use of the
unique property of being able to pene chlorofluorocarbon represents a use
trate scalp lesions in such a way as to that is identical or similar to a use

that has previously been determined
to be a nonessential use of chlorofluor
ocarbon. To permit the continuation
of use of a chlorofluorocarbon in an
IND drug product in only appropriate
instances, § 2.125(i) has been revised to
provide that the sponsor of an IND or
INAD for a drug product containing a
chlorofluorocarbon shall either amend
the IND or INAD before December 15,
1978, to remove the chlorofluorocar
bon, submit a petition showing that
the use of chlorofluorocarbon is essen
tial, or submit a petition requesting
permission to perform studies while
collecting the data to show that the
use of the chlorofluorocarbon is essen
tial. In this latter case, the petition
must describe the drug product, indi
cate why a chlorofluorocarbon-pro
pelled product is being investigated
rather than another dosage form, and
explain the benefit of such a product.
41. One comment urged that Decem
ber 1980 be the effective date to dis
continue manufacturing products con
taining a chlorofluorocarbon, and
April 15,1978, be the effective date for
the prohibition on introducing prod
ucts containing a chlorofluorocarbon
in interstate commerce. It was argued
that this delay would not cause any
significant harm to the environment
and would allow industry a more rea
sonable time to develop alternative
propellants. Another comment cited
advantages of two topical aerosol
products that were not declared to be
essential, and requested that the pro
posed October 1,1978, deadline for the
submission of supplemental NDA’s be
extended 1 year. This additional time
is needed to develop a satisfactory re
formulation, provide appropriate sta
bility data and perform sufficient test
ing as to the appropriateness of an al
ternative delivery system. This com
ment also requested that the other
proposed dates be delayed by 1 year.
In com m e n t 11 of this document and
in comment 14 of the preamble to the
proposed phaseout regulations (see
the Federal Register of May 13, 1977
(42 FR 24539)), the Commissioner dis
cussed the proposed effective dates
and concluded that a delay to test the
safety of a possible new propellant was
not warranted. Likewise, he concluded
that the proposed regulation provided
companies a reasonable time to refor
mulate their products and perform the
necessary testing. The Commissioner
has reexamined those conclusions and
reaffirms his previous position that
the proposed effective dates provide a
reasonable time for manufacturers.
Therefore, these comments are not ac
cepted.
42. One comment suggested that the
time for obtaining final approval of an
NDA for a product containing a chlor
ofluorocarbon for an essential use
should be 2V£ years after publication
of the final regulation. The comment
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indicated that in the past FDA has
demonstrated difficulty in acting
swiftly on submitted routine NDA’s.
The majority of products containing
a chlorofluorocarbon for an essential
use are already covered by NDA’s.
Therefore, the agency believes it can
handle expeditiously the NDA’s for
the few remaining products deter
mined to contain a chlorofluorocarbon
for an essential use. Further, although
these NDA’s must be submitted by
June 15, 1978, a manufacturer may
submit its NDA sooner, and, if it does
so, the agency would have more than 6
months to review the application. In
addition, as the comment stated, the
safety and efficacy of the products
listed in § 2.125(e) are not in question,
which should help in the prompt
review of these applications. For these
reasons, the comment is not accepted.
43.
The citizen petition from the
Michigan Department of Public
Health referred to in comment 28 also
requested that the Commissioner ban
drugs containing chlorofluorocarbon
compounds.
The petition supports the action
being taken in this order.
C.
Medical devices and diagnostic
products. 44. Two comments requested
exemption from the phaseout regula
tion for a silicone fluid dispensed with
a chlorofluorocarbon propellant to be
used for the protection and lubrication
of surgical instruments. It was stated
that no other propellant on the
market could meet the manufacturer’s
requirements.
The Commissioner agrees that other
suitable propellants may be unavail
able at the present time. However, the
Commissioner does not accept the po
sition that lubricants and protective
coatings of silicone applied by spray
are an essential use of chlorofluorocarbons since lubricants and protective
coatings may be applied by nonspray
techniques.
45. An exemption was requested for
a hand lotion to protect against skin
irritation and chapping for use by den
tists. This product uses chlorofluorocarbons both as a propellant and as a
solvent for the active ingredient, and
the use of chlorofluorocarbons was
felt to be essential as the only satisfac
tory nontoxic solvent.
The Commissioner does not agree
that such a hand-protective substance
using chlorofluorocarbons possesses
sufficiently unique properties as to
constitute an essential use of chloro
fluorocarbons. As the submission itself
noted, protective hand lotions are
available in other forms, such as
creams. For these reasons and those
noted in comment 38 of this document
relating to dual functions of chloro
fluorocarbons, the request is denied.
46. A comment was received request
ing essential use status for a chloro
fluorocarbon-containing aerosol for

use in checking dental occlusion, con
tending that no suitable replacement
for the chlorofluorocarbon propellant
was available.
The Commissioner does not agree
that such use of chlorofluorocarbons
for propelling diagnostic material for
checking dental occlusion is an essen
tial use of chlorofluorocarbons since
nonspray techniques for checking
dental occlusion are available.
47. One comment was received
urging the Commissioner to determine
that cytology fixative spray is an es
sential use of chlorofluorocarbons and
that the health benefits of such use
outweigh the ozone ftepletion risks.
The Commissioner does not agree
that the use of chlorofluorocarbons is
essential in this application. The use
of chlorofluorocarbons to propel cytological fixatives had previously been
considered essential and exempted
from the warning label requirement
(see the Federal Register of April 29,
1977 (42 FR 22034» and the proposal
to prohibit nonessential propellant
uses of chlorofluorocarbons (see the
Federal Register of May 13, 1977 (42
FR 24541». Since that time, the
agency reexamined the matter and
finds that the effectiveness of the cytological fixative is not dependent
upon chlorofluorocarbon propellants.
The fixative may be applied satisfacto
rily by means of a spray pump bottle
or a dropper, thereby obviating the
need for 'chlorofluorocarbon propel
lants. In addition, for those specimens
retained within a laboratory, a 95 per
cent alcohol fixative is a satisfactory
preparation. To provide additional in
formation to show that the use of
chlorofluorocarbons in the application
of fixatives to cytologies! preparations
is essential, a citizen’s petition as pro
vided for in 21 CFR 10.30 may be filed.
The Commissioner will take action on
such a submission in an expeditious
manner.
VII. Alternatives
48. Several comments addressed
technical feasibility and health consid
erations of alternative delivery sys
tems. Two companies submitted de
scriptions of recently invented nongas-propelled aerosol delivery systems.
Industry associations submit that: (a)
Hydrochlorofluorocarbons have the
greatest technical feasibility to replace
chlorofluorocarbon propellant uses,
but further toxicological testing is nec
essary to determine their safety (at
least for hydrochlorofluorocarbons 22
and 142B«); (b) hydrocarbons present a
flammability hazard and may have in
ferior spray characteristics; (c) com
pressed gases have inferior spray
characteristics; and (d) nonaerosol al
ternatives may not be acceptable to
•Hydrochlorofluorocarbons 22 and 142B:
C H C lF a and CCIFa—CHs, respectively.

many consumers and production of
these units might fall short of the de
mand under the proposed phaseout
timetable. In contrast: (a) Several con
sumers commented on the ease with
which they have been able to switch to
nonchlorofluorocarbon-propelled prod
ucts; (b) intensive advertising programs
have been initiated by the deodorant,
antiperspirant, and hair care industries
(ustin about 90 percent of the 1974 to
tal amount of chlorofluorocarbons in
FDA-regulated aerosol products (Ref.
16» to promote hydrocarbon-propelled
and nonaerosol replacement products,
showing that alternatives to chloro
fluorocarbon propellants in at least
these products are already being mar
keted, and (c) no shortages of nonaero
sol products at the retail level have
been reported despite industry’s re
ported 40 percent drop in the sale of
chlorofluorocarbons used as propel
lants. Additionally, as noted in one
comment, aerosolized products require
2 to 10 times as much energy to pro
duce as nonaerosol alternatives (Ref.
17).
The Commissioner agrees with these
latter comments. In addition he has al
ready responded to comments relating
to the safety of alternative product de
livery systems in the following manner
(see the Federal Register of April 29,
1977 (42 FR 22027)):
The Commissioner recognizes that it is
possible that alternative products may also
pose hazards of various types. The present
action relates only to the adverse effects of
chlorofluorocarbons upon stratospheric
ozone, and the potential physiologic hazards
from other products are not within the
scope of this regulation. It is the Commis
sioner’s position that manufacturers should
substantiate the safety of all their products
before marketing, and under 21 CFR 740.10,
cosmetic manufacturers are required to
warn consumers if they have failed to per
form testing to substantiate the safety of
products. Furthermore, products must bear
warnings necessary or appropriate to pre
vent a health hazard that may be associated
with the product (21 CFR 740.1). If the ad
verse reactions associated with a product
are unreasonable, in number or severity,
FDA will take regulatory action. Citizens
may petition FDA to take regulatory action
with respect to any risk posed by regulated
products. It would not be appropriate, how
ever, to leave an unsafe product on the
market, because the possible risks of alter
natives were not yet fully known and might
also be unacceptable. Instead, no unsafe
products should be marketed. The Food and
Drug' Administration endeavors to ensure
the safety of all cosmetics and products it
regulates; FDA resources are limited, how
ever, and in some instances, including with
respect to cosmetics, FDA’s statutory au
thority needs strengthening. Within these
constraints, FDA will continue to act to
ensure the safety of all the products subject
to the FFDCA.

The Commissioner notes that hydro
carbon propellants are being formulat
ed with methylene chloride in part to
reduce the flammability of these pro
pellants. Methylene chloride is a mu-
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tagen in bacteria (Ref. 18). Additional
ly, methylene chloride has been shown
to induce transformations in rat
embryo cells grown in vitro (Ref. 19).
Methylene chloride is currently being
tested for carcinogenicity by Dow
Chemical and the National Cancer In
stitute. PDA will review the results of
these tests when they become avail
able and take appropriate action.

Pinal Environmental Impact
Statement
The Food and Drug Administration
has determined that this action will
likely cause significant environmental
impacts. Therefore, the agency pre
pared a draft environmental impact
statement (DEIS) on the proposed
action. Comments on the DEIS have
been considered and a final EIS pre
pared. The final EIS is available for
public inspection between 9 a.m. and 4
p.m., Monday through Friday, in the
office of the Hearing Clerk (HFC-20),
Room 4-65, 5600 Fishers Lane, Rock
ville, Md. 20857. A limited number of
copies will be available upon request
from the Hearing Clerk.
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Therefore, under the Federal Food,
Drug, and Cosmetic Act (secs. 301, 402,
409, 501, 502, 505, 507, 512, 601, 701(a),
52 Stat. 1042-1043 as amended, 10461047 as amended, 1049-1054 as amend
ed, 1055, 57 Stat. 463 as amended, 72
Stat. 1785-1788 as amended, 82 Stat.
343-351 (21 U.S.C. 331, 342, 348, 351,
352, 355, 357, 360b, 361, 371(a))) and
the National Environmental Policy
Act of 1969 (sec. 102(2), 83 Stat. 853
(42 U.S.C. 4332)) and under authority
delegated to the Commissioner (21
CFR 5.1), Chapter I of Title 21 of the
Code of Federal Regulations is amend
ed as follows:
SUBCHAPTER A — GENERAL

PART 2 — GENERAL ADMINISTRATIVE
RULINGS A N D DECISIONS

1. By adding new Subpart G consist
ing at this time of § 2.125 to read as
follows:
Subpart G— Provisions Applicable to
Specific Products Subject to the
Federal Food, Drug, and Cosmetic
Act
§ 2.125 Use of chlorofluorocarbon propel
lants in self-pressurized containers.

(a) As used in this section:
(1) “Chlorofluorocarbon” means any
fully halogenated chlorofluoroalkane.
(2) “Propellant” means a liquefied or
compressed gas that is used in whole
or in part to expel from the same selfpressurized container or from a sepa
rate container a liquid or solid materi

al different from the propellant, but
the term does not include the use of a
chlorofluorocarbon as an aerating
agent for foamed or sprayed food
products.
(b) Chlorofluorocarbons are widely
used in products subject to the Feder
al Food, Drug, and Cosmetic Act, with
the principal use being as propellants
in self-pressurized containers. Infor
mation recently developed indicates
that chlorofluorocarbons may reduce
the amount of ozone in the strat%
sphere and thus increase the amount
of ultraviolet radiation reaching the
earth. An increase in ultraviolet radi
ation may increase the incidence of
skin cancer, change the climate, and
produce other effects of unknown
magnitude on humans, animals, and
plants. Chlorofluorocarbons may also
affect the climate by increasing in
frared absorption in the atmosphere.
(c) Except as provided in paragraph
(e) of this section, any food, drug,
device, or cosmetic in a self-pressur
ized container that contains a chloro
fluorocarbon propellant is adulterated
and/or misbranded in violation of the
act, and any drug product in a selfpressurized container that contains a
chlorofluorocarbon propellant is a new
drug or a new animal drug.
(d) The use of a chlorofluorocarbon
as a propellant in a self-pressurized
container of a drug product will not
result in the drug product being adul
terated and/or misbranded provided a
new drug application or new animal
drug application for the drug product
has been approved, a petition has been
filed as provided by paragraph (f) of
this section and paragraph (e) of this
section has been amended to specify
the use as essential.
(e) The adulteration and misbrand
ing provisions of paragraph (c) of this
section shall not apply to the follow
ing essential uses of chlorofluorocarbons:
(1) Metered-dose steroid human
drugs for nasal inhalation,
(2) Metered-dose steroid human
drugs for oral inhalation,
(3) Metered-dose adrenergic bronchodilator human drugs for oral inha
lation,
(4) Contraceptive vaginal foams for
human use, and
(5) Metered-dose ergotamine tar
trate drug products administered by
oral inhalation for for use in humans.
(f)
Any person may file a petition in
accordance with Part 10 o£ this chap
ter to amend paragraph (e) of this sec
tion to specify a use of chlorofluoro
carbons in a product as not being sub
ject to the adulteration and misbrand
ing provisions in paragraph (c) of this
section. The petition must be support
ed by an adequate showing that:
(1) There are no technically feasible
alternatives to the use of a chloro
fluorocarbon in the product,
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(2) The product provides a substan
tial health benefit, environmental
benefit, or other public benefit that
would not be obtainable without the
use of the chlorofluorocarbon, and
(3) The use does not involve a sig
nificant release of chlorofluorocarbons
into the atmosphere or that the re
lease is warranted in view of the conse
quence if the use were not permitted.
(g) Any holder of an approved new
drug application or new animal drug
application for a drug product contain
ing a chlorofluorocarbon in a self-pres
surized container, except those drug
products listed in paragraph (e) of this
section, shall submit to the Pood and
Drug Administration on or before Oc
tober 1, 1978, either a supplemental
application providing for a revised for
mulation complying with the require
ments of § 314.8 or § 514.8 of this chap
ter or a letter requesting that a new
drug application or a new animal drug
application for the drug product con
taining chlorofluorocarbon be with
drawn and that the right to a hearing
on the withdrawal of the application is
waived.
(h) The manufacturer of any drug
product listed in paragraph (e) of this
section that is not covered by an ap
proved new drug application or new
animal drug application shall submit a
new drug application in accord with
§ 314.1(f) or § 514.1 of this chapter on
or before June 15,1978. The abbreviat
ed new drug application submitted in
accord with § 314.1(f) of this chapter
shall contain full information with re
spect to items 6 (components), 7 (com
position), 8 (methods, facilities, and
controls), and 9 (samples) of new drug
application form FD-356H.
(i) Any sponsor of a “Notice of
Claimed Investigational New Drug”
(IND) or “Notice of Claimed Exemp
tion for a New Animal Drug” (INAD)
for a drug product containing a chlor
ofluorocarbon shall:
(1) Amend the IND or INAD on or
before December 15, 1978, to revise
the formulation removing the chloro
fluorocarbon.
(2) Submit the information required
under paragraph (f) of this section to
amend paragraph (e) of this section to
show that the use of chlorofluorocar
bon is essential, or
(3) Submit the information required
under paragraph (j) of this section re
questing that studies with the drug
product containing a chlorofluorocar
bon propellant be allowed to be per
formed.
(j) Any sponsor of an IND or INAD
who wishes to initiate or continue a
study beyond December 15, 1978; on a
drug product containing a chlorofluor
ocarbon shall submit a petition in ac
cordance with part 10 of this chapter
requesting that studies be permitted
to collect the data to show that the
use of the chlorofluorocarbon is an es-

sential Use. The petitions must be sup PART 189— SUBSTANCES PROHIBITED
ported by the following:
FROM USE IN H U M A N FOOD
( 1 ) A description of the drug prod
uct,
Subpart
C— Substances
Prohibited
(2) An explanation why a chloro
From Direct Addition to Human
fluorocarbon propellant is used in the
Food Through Food-Contact Sur
product rather than another propel
faces
lant or another dosage form of the
product, and
3.
By adding new § 189.191 to read as
(3) The benefit that the investiga
tional product is believed to have and follows:
that the sponsor hopes to demonstrate § 189.191 Chlorofluorocarbon propellants.
by the studies.
The use of chlorofluorocarbons in
(k) The Commissioner will initiate human
food as propellants in selfaction to withdraw approval of an ap pressurized containers is prohibited as
plication or terminate an IND or provided by § 2.125 of this chapter.
INAD notice in accordance with the
applicable provisions of section 505 of
the act and parts 312 and 314 of this
SUBCHAPTER D— DRUGS FOR H U M A N USE
chapter, or section 512 of the act and
PART 300— GENERAL
parts 511 and 514 of this chapter upon
failure of a holder of an approved new
4.
By adding new Subpart C consist
drug application or approved new ing at this time of § 300.100 to read as
animal drug application or sponsor of follows:
an IND or INAD notice to comply with
Subpart C— Substances G enerally
the applicable provisions of this sec
Prohibited From Drugs
tion.
(l) Pood, drug, device, or cosmetic § 300.100 Chlorofluorocarbon propellants.
products manufactured or packaged
The use of chlorofluorocarbons in
on or after December 15, 1978, and fin
ished products initially introduced human drugs as propellants in selfinto interstate commerce on or after pressurized containers is generally
April 15, 1979, shall comply with this prohibited except as provided by
§2.125 of this chapter.
regulation.
SUBCHAPTER B— F O O D FOR H U M A N
C O N S U M P T IO N

PART
173— SECONDARY
DIRECT
FOOD ADDITIVES PERMITTED IN
FOOD FOR H U M A N CONSUMP
TION
Subpart D— Specific Usage Additives

SUBCHAPTER E— A N IM A L DRUGS, FEEDS, A N D
RELATED PRODUCTS

PART 500— GENERAL
Subpart B— Specific Adm inistrative
Rulings and Decisions

5.
By adding new § 500.49 to read as
2.
By amending § 173.345 by revisingfollows:
paragraphs (b) and (c)(l)(i) to read as
§ 500.49 Chlorofluorocarbon propellants.
follows:
The use of chlorofluorocarbons as
§ 173.345 Chloropentafluoroethane.
propellants in self-pressurized contain
*
*
*
'*
♦
ers is prohibited from use in all animal
(b) The additive is used or intended drugs, animal food, and related prod
for use alone or with one or more of ucts as provided by §2.125 of this
the following substances: Carbon diox chapter.
ide, nitrous oxide, propane, and
octafluorocyclobutane complying with
SUBCHAPTER G — COSMETICS
§ 173.360 as an aerating agent for
foamed or sprayed food products, with
PART 700— GENERAL
any propellant effect being incidental
and no more than is minimally neces Subpart B— Requirements for Specific
sary to achieve the aerating function,
Cosmetic Products
except that use is not permitted for
6.
By adding new § 700.23 to read as
those standardized foods that do not
follows:
provide for such use.
(c) * * *
§ 700.23

(1) * * *

(i) The name of the
chloropentafluroethane.
*

*

*

*

additive,
*

Chlorofluorocarbon propellants.

The use of chlorofluorocarbons in
cosmetics as propellants in self-pres
surized containers is prohibited as pro
vided in § 2.125 of this chapter.

FEDERAL REGISTER, V O L 4 3 , N O . 53— FR ID A Y , M A R C H 17, 1978

RULES A ND REGULATIONS

11318

aerosol propellant uses which are sub
ject' to the Toxic Substances Control
Act (TSCA), 15 U.S.C. 2601 et seq.
This rule and a related rule on report
Subpart H— Special Requirements for
ing are now being promulgated in final
form and will become effective Octo
Specific Devices
ber 15, 1978.
7.
By adding new § 801.417 to read as In a related action, the Food and
follows:
Drug Administration (FDA) is publish
ing a final rule in today’s F e d e r a l R eg 
§ 801.417 Chlorofluorocarbon propellants.
i s t e r to ban the use of chlorofluoro
The use of chlorofluorocarbon in de carbon aerosol propellants in most
vices as propellants in self-pressurized food, drug, and cosmetic products.
The intent of these rules is to reduce
containers is generally prohibited
except as provided in §2.125 of this emissions of chlorofluorocarbons to
the atmosphere, thereby reducing the
chapter.
health and environmental risk caused
Effective dates. These regulations by
depletion of the ozone layer.
shall be effective on December 15,
The promulgation of these rules con
1978, for the manufacturing or pack cludes the first phase of EPA’s investi
aging of products subject to this regu gation of chlorofluorocarbon emis
lation, and April 15, 1979, for the ini sions* A second phase investigation in
tial introduction into interstate com volving the nonaerosol propellant uses
merce of products subject to this regu (e.g., refrigeration, foam blowing, and
lation.
solvent) is ongoing.
(Secs. 301, 402, 409, 501, 502, 505, 507, 512,
EFFECTIVE DATES: October 15,
601, 701(a), 52 Stat. 1042-1043 as amended,
1978: Prohibition of Manufacturing.
1046-1047 as amended, 1049-1054 as amend December 15, 1978: Prohibition of Pro
ed, 1055, 57 Stat. 463 as amended, 72 Stat.
cessing and Distribution in Commerce.
1785-1788 as amended, 82 Stat. 343-351 (21
U.S.C. 331, 342, 348, 351, 352, 355, 357, 360b,
INFORMATION CONTACT:
361, 371(a)); sec. 102(2), 83 Stat. 853 (42
Perry Brunner, Office of Toxic Sub
U.S.C. 4332).)
stances (TS-788), Environmental
Protection Agency, 401 M Street
Dated: February 3, 1978.
SW., Washington, D.C. 20460, 202S h e r w in G a r d n er ,
426-9000.
Acting Commissioner of
Joni
T. Repasch is the Record and
Food and Drugs.
Hearing
Clerk for this rulemaking.
[FR Doc. 78-6039 Filed 3-9-78; 8:45 am]
The official record of rulemaking is lo
cated in Room 520 WSME, EPA Head
quarters, 401 M Street SW., Washing
ton, D.C. 20460, 202-755-1188. The
[6 5 6 0 -0 1 ]
record is available for viewing and
Title 40— Protection o f Environment
copying from 9 a.m. to 4 p.m., Monday
through Friday, excluding holidays.
[FRL-865-6]
SUPPLEMENTARY INFORMATION:
CHAPTER 1— ENVIRONMENTAL .
Under TSCA § 6 and its implementing
PROTECTION AGENCY
regulations, 42 CFR 750, EPA is re
quired to publish a statement discuss
SUBCHAPTER R— TO X IC SUBSTANCES
ing the factual, legal, analytical, and
C ONTROL A CT
policy considerations which led to issu
ance of the rule, including the factors
PARTS 712, . 762— FULLY HALOGElisted in TSCA § 6(c)(1). This pream
NATED CHLOROFLUOROALKANES
ble, the preamble to the proposed rule,
AGENCY: Environmental Protection the “Final Support Document,” and
the “Essential Use Determinations—
Agency.
Revised” are intended to fulfill that
ACTION: Final rules.
requirement.
Other major documents in the
SUMMARY: On May 13, 1977, the En
vironmental Protection Agency (EPA) record are ‘.‘Chlorofluorocarbon Prob
proposed a rule (42 FR 24542) which lem Assessment” and “Economic
would prohibit almost all of the manu Impact of Potential Regulation of Flu
facture, processing, and distribution in orocarbon Aerosols”.
A list of all material in the record is
commerce of fully halogenated chlorofluoroalkanes (hereinafter referred to found at the end of this preamble.
as chlorofluorocarbons) for those Copies of the major documents may be
SUBCHAPTER H— M ED IC AL DEVICES

PART 801— LABELING

obtained from Mrs. Joni Repasch at
the address stated above.
I. E ffects o f C h lorofluorocarbo ns
o n H e a lt h a n d t h e E n v ir o n m e n t

Chlorofluorocarbons produce a risk
to human health and the environment
by causing depletion of the ozone
layer. Upon release from an aerosol
product or other source, the com
pounds diffuse slowly to the strato
sphere. When they reach the strato
sphere, they undergo photochemical
decomposition which liberates free
chlorine radicals. The chlorine radi
cals enter into a catalytic chain reac
tion with ozone molecules, and the net
result is a depletion of the ozone layer.
The ozone layer helps shield the
Earth’s surface from ultraviolet (UV)
radiation. As the layer is depleted, the
Earth’s surface is bombarded with
more UV radiation. Current estimates
are that if chlorofluorocarbon emis
sions continue at the 1975 rate, the
ozone layer would be depleted ulti
mately by 11 to 16 percent.
While the effects of ozone depletion
are very difficult to quantify, they are
quite serious. The major immediate
concern is that increased UV radiation
leads to a statistically significant in
crease in skin cancer. Some negative
effects on plants and animals are
likely. There are also predictions of
adverse effects because of an increase
in the Earth’s temperature (“green
house effect”) and changes in climate.
The health and environmental conse
quences of these and other changes
are not well understood. However,
there is considerable concern that
these consequences will produce sig
nificant adverse effects.
II. U

ses,

B e n e f it s ,

and

A l t e r n a t iv e s

In 1975, approximately one-half of
the chlorofluorocarbons produced in
the United States were used as aerosol
propellants. Since then this figure has
dropped considerably. Of the nonaero
sol production, approximately onehalf is used as refrigerants, and most
of the remainder is used as solvents
and foam blowing agents.
Chlorofluorocarbons are frequently
the preferred propellant in aerosol
products because of their nonflamma
bility, their excellent dissolving (sol
vent) ability, and their fine spray
characteristics. However, hydrocarbon
and carbon dioxide propellants are
available as alternatives to chloro
fluorocarbons for many aerosol prod
ucts. In addition, there are nonaerosol
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