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REPORT OF THE INTERNATIONAL ASSOCIATION OF FIRE CHIEFS
AD HOC COMMITTEE ON FIRE-SAFE CIGARETTES

Background

At the Intemational Association of Fire Chief's annual meet{ng in
Atlanta on August 28-31, 1983, the chiefs decided that they needed better
technical information to make an informed decision on whether to support
resolutions regarding fire-safe cigarettes. And if there are to be
resolutions, what they should be. There had been many opinions expressed
in the past, but few documented facts had been made available to the chiefs
either from proponents of self-extinguishing cigarettes or those who thought
they were not such a good idea.

~ Chief William Stamm of Milwaukee was asked to select and chair an Ad
Hoc Committee to find out what was really known and what was not. The
Committee was to review documented research, expert testimony,:the ideas
and data from various chiefs, and the positions of the various sides to the

discussion. The Committee was then to recommend a course of action for the
IAFC.

Ad Hoc Committee

The Committee selected, after many suggested names were researched and
considered to assure that no one had a special interest and would be 100%
impartial, consisted of two IAFC Metropolitan Fire Chiefs, one a smoker and
the other not; two medical scientists with background relevant to the toxi-
cology of smoke; and two scientists with fire-related backgrounds. The
following individuals were selected; all agreed to serve totally at their
own expense: ’

Chairman - William Stamm, Chief, Milwaukee Fire Department
John J. Hart, Chief, New York City Fire Department

Dr. Dietrich Hoffmam, Associate Director, Naylor Dana
Institute for Disease Prevention, American Health Foundation

Dr. Richard D. Stewart, Corporate Medical Director,
S.C. Johnson & Son, Inc.

Professor Richard L. P. Custer, Associate Director, Center
for Fire Safety Studies, Worcester Polytechnic Institute

Dr. Edward Clougherty, Chemist, Boston Fire Department
(subsequently declined)
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Dr. Clougherty had to drop out of participation because of funding
problems in his city.

The Chairman feels he was fortunate in getting such a distinguished
group on relatively short notice. Resumes of the remaining five active
members are contained in Attachment 1.

Information Gathering

Prior to the first meeting of the Committee, the Chairman circulated
articles, congressional testimony, and other materials relevant to the
issue to the Committee members and to representatives of the different
sides of the issues so that everyone had the same information and could
comment on any of the various submissions from other parties. The idea
was to put all of the information on the table, so all could review it.

The Chairman also met with various chiefs so he could better represent
their collective opinion. He also sent a tentative agenda of issues to be
discussed at the meeting to the Committee members and to numerous Metropoli-
tan Chiefs. Many of the chiefs provided him with written or verbal comments
on the issues. The tentative agenda of issues is attached (see Attachment 2).
It was meant to be only a starting point for discussion and not a limitation.

The Chairman also sent letters requesting information on the issues to
the U.S. Fire Administration, Consumer Product Safety Commission, the
tobacco industry, leading proponents of self-extinguishing cigarettes, and
others (see Attachment 3).

To provide technical information to the Committee on the nature of
cigarette-related fires, the research on self-extinguishment, and other
aspects of cigarette technology and to give it a chance to ask in-depth
questions, several experts were invited to make presentations at the
Committee meeting and also totally at their own expense.
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The four experts selected from four different fields were:

Dr. John F. Krasny, Center for Fire Research, National Bureau of
Standards -~ to summarize the Center's research on the ignition
propensity of cigarettes.

Dr. Alexander W. Spears, Executive Vice President, Operations and
Research, Lorillard -- to summarize relevant aspects of cigarette
technology and the tobacco industry's fire test experience.

Philip S. Schaenman, President, TriData Corporation, and former
Associate Administrator of the U.S. Fire Adwinistration -- to
summarize national data on cigarette-related fires.

Arthur C. Delibert, President, Citizens Comittee for Fire Safety --
to summarize information backing the views of the proponents of fire-
safe cigarette standards.

Resumes of the four technical experts are contained in Attachment 1.

These experts also were sent copies of the issues and available data,
so they could be prepared to comment on the various information collected
by the Committee, as well as their own.

The Chairman directed all parties connected with this Committee to be

prepared to back up their comments with facts that were or could be docu-
mented.

The Meeting

The Committee met on November 16, 1983, in New York City at the offices
of the American Health Foundation, courtesy of Dr. Hoffman. Klaus Brunneman,
a8 research colleague of Dr. Hoffmann at the American Health Foundation, also
attended and assisted Dr. Hoffmann.

The Committee met in private at the start of the meeting, then listened
to the four invited experts, asked many detailed questions, and finally met
in private again to close the meeting.

At the meeting, a large volume of technical papers was given to the
Coami ttee by Dr. Spears. These were the references in support of his pre-
vious Congressional testimony on behalf of the tobacco industry and on his
presentation to the Committee. A listing of the references can be found in
Attachment 4; most are from the open literature and are available to anyone
who wants them. (The entire volume was too bulky to attach here, but the
references are available from the Chairman if they cannot be obtained

elsewhere.)
3
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Dr. Krasny presented physical samples of the cigarette burn tests he
performed and described his test procedures and their scope. Copies of
his graphs are contained in Attachment 5.

Mr. Schaenman presented U.S. Fire Administration estimates for 1976-
1981, plus the 1982 estimates he made for the Committee based on U.S. Fire
Administration and NFPA data of the magnitude of smoking-related fire
losses, trends, the materials involved in ignition, and other relevant
statistics. His paper is Attachment 6.

Mr. Delibert presented remarks mostly on the political, legal, and
administrative aspects of proposed legislation. His paper is Attachment 7.

At the end of the meeting, the Committee decided that each Committee
menber would submit an independent summary of his conclusions and recom-
mendations in writing to the Chairman, who then would put together a draft
report. These letters are Attachment 8. You will note the Chairman did
not submit a summary to assure that the other members would not be swayed
in their thinking; however, his thoughts are incorporated in the final
report. The draft was then considered by each member. Comments received
were incorporated into this final report.

* * % * %

The conclusions and recommendations of the IAFC Ad Hoc Committee on
Fire-Safe Cigarettes are summarized as follows:

Conclusions

Leading Fire 1. National data continue to indicate that cigarettes are

Problem the leading source of ignition in fire deaths. The typical
scenario in 198 continues to be a cigarette dropped on
upholstered furniture (2/3) or bedding (1/3). A working
smoke detector was not present in the vast majority of the
deaths.
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Trend 2. The national data also show that cigarette-related fire
deaths and cigarette-related fires have been dropping over the
last six years. Fire deaths dropped 20% according to the U.S.
Fire Administration/Schaenman estimates, and 29% according to
CPSC. Smoking-related fires dropped 33% according to USFA/
Schaenman and 40% according to CPSC. (See Attachment 9 for the

CPSC data.)
Causes of 3. There is no definitive study of reasons for this decline but
Trend there must be something that is having a beneficial effect. It

is not the cigarettes themselves. They have not been modified
during this period in respect to self-extinguishing properties,
and cigarette sales have not followed the pattern of deaths.

One thing that is clear is that smoke detector usage has

increased dramatically. It went from 20% of households in 1977

i to 67% of households in 1982. It is highly likely that this is
having an effect on the number of fires and deaths. The safety
‘effect could be further increased if smoke detectors are properly _
maintained and if the use of smoke detectors can be further
spread among low income families, of whom only one-third now have
detectors.

Other possible reasons for the decline in smoking-related
fires and fire deaths are increased public education and
increased usage of safer mattresses and upholstered furniture,
but this is speculative at this point.

Medical Side 4. There is considerable reason to believe that the proposed

Effects a =~ methods of making cigarettes self-extinguishing will substan-

Major Concern tially increase tar, nicotine, and carbon monoxide levels. Also,
the amount and composition of the smoke may change. The medical
experts on the Committee wamed that self-extinguishing ciga-
rettes might cause far more deaths and illnesses than the number
of people who might be saved from fires, even if all fire deaths
involving cigarettes were eliminated. The potential for doing
more harm than good is very large and must be considered.
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Cigarette
Testing Not
Adequate
To Date

Bum
Temperature

Ignition
Propensity of
Existing
Brands

5. Some tests indicate that a few brands of cigarettes "self-
extinguish" in some circumstances; that is, they go out if not
being puffed. Some brands of cigarettes may bum a smaller hole
than others whenplaced on a simulated fumiture substrate in the
laboratory. However, the data are inconclusive as to whether
there is a significant difference in ignition potentials among
existing brands for real world situations. The laboratory tests
have not been corre1at‘ed with real world performance. In partic-
ular, no attempt has even been made to correlate with real world
experience the tests proposed by Dr. Krasny at NBS for rank order-
ing the propensity of cigarettes to start fires. And his test
did not consider crevices or "hot end down" positions. Doctor
Krasny's initiative should be applauded, but he agrees, it was
Just the start of the testing that is needed. Unless a test can
be linked to the real world, there can be no meaningful standard.
Based on the available information, we conclude that this is an

area that requires additional, thorough, third party testing.

6. The temperature at which all brands burn is far above that
needed to ignite virtually all existing mattresses or upholstered
furniture materials. It has been shown that the burning tempera-
ture (about 8000 C) can be varied somewhat (+500) by altering
various parameters of the cigarette, but not enough to make a
significant difference in ignition propensity.

7. A1l tested brands can ignite any of the easy-to-ignite
materials such as cottons. (The tobacco industry says their
tests show this is true for Sherman, Carlton, and More as well as
other brands; no data were bresented to either support or refute
this.) Unfortunately, the low income groups that have the most
fire deaths are also likely to have the cheaper, easier to

ignite materials such as cotton. About 50% of all fumiture in
use today contains cotton batting.

A1l tested brands can ignite furniture if they land hot
end down or land in a crevice in the fumiture. You can get
ignitions even with the "low propensity" cigarettes.
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Potential
for Improve-
ment Exists

Additives

Unfortunately, there has not been adequate testing of cigarettes
in these situations -- only scattered anecdotes. There is also
no solid information as to whether these are the situations
leading to fire deaths or whether the "landing flat" scenario is
equally a problem in serious fires.

None of the existing brands of cigarettes are likely to
ignite some types of material such as man-made upholstery
materials if they fall flat on them.

As mentioned above, we repeat and emphasize that testing to
date is inadequate to support either the claims that a satisfac-
tory fire-safe cigarette can be made or that it cannot be made.

8. A1l parties believe that it may be possible to develop a
more fire-safe cigarette without bad side effects, although no
one has yet put evidence on the table that it can be done.
Research by the industry (including research with varying diame-
ters and packing density) has not yet found a solution. Addi-
tives are a possibility, but the ones proposed in patents for
this are likely to prove toxic.

Neither the tobacco industry nor NBS researchers nor anyone
on the Committee believes the situation is hopeless. A1l of us
believe it is important to continue to search for a solution.

9.  The tobacco industry maintains that it does not add salt-
peter or anything else to tobacco to make it bum fastef. They
say that there is no additive that, if removed, would make
cigarettes self-extinguishing. They do report that there are
additives to cigarette paper to make it bum even with the
tobacco; however, the deletion of these additives would not
make cigarettes self-extinguishing but rather would create
cigarettes with looser fire cones or irregular buming. Humec-
tants are added to retain enough moisture to keep the tobacco
from drying out and burning too fast, but removing them would
not have the desired fire-safety effect.
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1.

There are nitrates in fertilizer used to grow tobacco. But
the tobacco plants themselves contain nitrates, too, according to
the industry. The Sherman cigarette, which claims to have no
additives, was found to have the highest level of nitrates of any
cigarettes tested by the industry. The Sherman cigarette uses
tobacco that is more similar to pipe tobacco than to cigarette
tobacco, which is why it bums slowly and usually self-extin-

guishes.

Some 10. A “"safer cigarette" does not have to eliminate all smoking-

Improvement related fire deaths to be an improvement. If a way is found to

Would make cigarettes that do not ignite fires in some situations where

Suffice they now do, that would be a worthy goal -- so long as they do
not cause more harm than good. On the other hand, a cigarette
that does not affect most of the fires that now start or could
start should not be labeled fire-safe. If people think ciga-
rettes are truly "fire-safe," they may be more careless with
them and that may lead to more fires than we have now.

- Recommendations

The IAFC should change the resolution it has passed regarding self-extinguish-
ing cigarettes. The IAFC should not recommend to the federal govermment or
state legislatures to pass legislation to set standards for cigarettes at
this time. The IAFC should not support the Moakley bill or the Heinz bill
as they were originally introduced. No one seems to know how to set stan-
dards with present knowledge. If a federal study finds a way to develop
cigarettes that are more fire-safe, then standards should be set at that
time. If no one can find a satisfactory way to make cigarettes safer, we
would look foolish to be requiring standards, and might cause harm through
health effects.

‘Instead the IAFC should support legislation that would require a comprehen-

sive scientific federal study to be undertaken as soon as possible to see
if there is a way to make cigarettes more fire-safe without side effects
that are worse than the cure. The study should include testing of existing
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brands for relative fire safety and should look at new ways to make a
cigarette. The study should have no strings attached for any interested
parties,

The study should include research to establish a methodology to measure
the self-extinguishing characteristics of cigarettes. To be valid, the
tests should cover the range of furniture substrates commonly found in
the real world.

To be valid, any standard must be based on real world, full scale fire
tests, or show that lab test results can be extrapolated to the real
world. It is not enough to show differences using lab tests alone that
have not been correlated with real world conditions.

Aﬁy proposal for a cigarette considered to be fire safe must be tested
to ensure that it does not produce greater amounts of potentially
harmful substances than are in the smoke of current cigarettes. If it
does produce a greater quantity of potentially harmful substances, the
cigarette should be tested further at least with animal toxicology
studies before any legislation is considered for setting fire-safety-
related standards. (An outline of such testing is included in Doctor
Hoffmann's attached letter.)

The federal study should conduct all phases of research under the
supervision of a panel of experts who have skills in fire science,
medicine, tobacco science, and consumer interests. These should
include people from federal government health, fire consumer safety,
and standards agencies; the tobacco industry; the fire service; other
relevant industry; and consumer advocacy groups or fire-related
foundations. Specific federalagencies must include the Consumer
Product Safety Commission, National Bureau of Standards, the Federal
Management Agency, and the Department of Health and Human Services.
Fire organizations to consider include the NFPA and the IAFC.
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7. The federal study should include a risk analysis that considers all the
ramifications of changing today's cigarettes -- not just in potential
health impacts but also behavioral changes (e.g., more or less attention
to care with cigarettes, relighting of cigarettes, changes in the usage
of cigarettes, potential impact on number of smokers, etc.)

8. No state or political subdivision thereof shall establish, maintain or
enforce any fire-safety standard for cigarette products until after the
conclusion of the federal study. This should not keep them from doing
their own research on the subject during the time of the federal study.
Once the federal study is completed, individual states may or may not
conclude that the facts warrant the enactment of state standards. The
IAFC should reserve comment on state legislation until that time.

The Chairman greatly appreciates the thoughtful contribution and time
of the Committee members. The Committee also wishes to thank the many

people who contributed to its deli ions.
’ ¢
- /%//é(/ \ A AL A

WILLYAM STAMM, Chairmgn
Chief, Milwaukee Fire Department

\RT, Chgef
Fire Department

O Hfo

- DR. DIETRICH HQFEMAN, Associate Director,
Naylor Dana Institute for Disease Prevention,
American Health Foundation

Q. el miD.

DR. RICHARD D. STEWART, Corporate Medical
Director, S.C. Johnson & Son, Inc.

PROFESSOR RICHARD L. P. CUSTER, Associate
Director, Center for Fire Safety Studies,
Worcester Polytechnic Institute
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l\hlvmukee i Depatment Wiliam Suamm

Richard P. Seelen
Assistant Crviel

October 1983

RESUME
of
WILLIAM STAMM

He is now completing alwmost 43 years of service, entered wpon
his career on December 20, 1940, when he was appointed as a
firefighter with the Milwaukee Fire Department. Following is
his progress through the department:

April 1948 - Fire lieutenant _
Oct. 1950 - Fire Captain *
July 1959 - Battalion Chief

July 1962 - Deputy Chief, Fire Training & Special
Services, in charge of the Bureau
of Instruction & Training

Appointed Chief of the Milwaukee Fire
Department

Oct. 5, 1970

While serving as Training Director for the Fire Department for
9 years, Chief Stamm expanded and developed commmity fire
training programs. He also led in plamning and instituting
the higher education program which leads to an Associate

in Science degree in Fire Technology at the Milwaukee Area
Technical College, and himself is a recipient of the degree.
He has had close contact with almost all of the colleges

in the Dnited States, which include fire training in their
curriculum, and he has been a guest speaker in many schools,
and seminars and conferences.

711 West Wells Street. Milwaukee, Wisconsin 53233, Phone (414) 276-5656 6582 456 493
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He was asked by the U.S. Government to travel to Nicaraq\m
after the 1973 earthquake and evaluate their fire service,
upgrade their firefighting and equipment, and select a site
for and assist in planning a fire training center. He was
then designated as Fire Equipment Relief Coordinator in the
United States to assist the Organization of American States
and the Government of Nicarequa to obtain replacement of
essential fire apparatus &and equipment destroyed in the
devastating earthquake.

Chief Stamm is a member of several committees of the NFPA
as a represcntative of the International Association of Fire
Chiefs, and a member of the Metropolitan Committee of the
TAFC.

He worked closely for 35 years with the Red Cross in the
area of safety and disaster programs, and was Chairman of
the Disaster Committee of the Greater Milwaukee Chapter for
10 years, where he was also on the Board of Directors. He
also served on the Board of Directors of Good Samaritan
Medical Center for 18 years.

Past chairman and current member of the 12-man Joint Council
of National Fire Service Organizations. (These are members
representing each of the various organizations, such as
International Association of Fire Chiefs, Internmational
Association of Fire Fighters, Arson Investigators, Fire
Service Instructors, etc.).

Consultant for McDonnell Douglas relative to fire-related
problems of the Suspended Maneuvering System.

Fire service representative as a member of & committee to
work with Shriner's Burn Centers to introduce a natiomal
Program to prevent bums to children.

Received State Firefighter of the Year Award from Schlitz
Brewery.
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Received Distinguished Service Award from Partners of the
Americans.

Received National Firefighter of the Year Award from Eagles.

Received Dictograph's Award for "outstanding contribution in
the field of public safety."

Chief Stam has vigited most areas of the United States, as
well as foreign countries in both hemispheres, calling at
fire department training academies wherever he happens to
be, to discuss ideas, successes and failures in the fire
protection field, and to bring home new concepts and methods
for evaluation and possible use in his own department.

Chief Stamm is affiliated with many other service organiza-
tions, but then, &8s he says . . . 80 is everybody else.
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JOHN J. HART

October 3, 1983

RESUME

CHIEF OF DEPARTMENT
NEW YORK CITY FIRE DEPARTMENT

HOME :

OFFICE:

PERSONAL:

EDUCATION:

ASSOCIATION:

EXPERIENCE:

872 Park Avenue
Buntington, N.Y. 11743
(516) 271-4656

250 Livingston Street
Brooklyn, N.Y. 11201
(212) 403-1434

Born May 29, 1931, U.S. Citizen, Excellent health,,
Married, 3 ch11dren 25, 23, 15

M.S. Business Administration
Columbia University, 1978

Member of Society of Fire Protection Engineers, KNational Fire
Protection Association, International Association of Fire
Chiefs, New York State Fire Chiefs Association.
Vice-Chairman to Metropolitan Committee, Intermational Asso-
ciation of Fire Chiefs.

Current: Appointed Chief of Department, New York City Fire
Department on November 24, 1980

Direct the policy and management of the uniformed force in all
aspects of firefighting and fire prevention for the City of
New York.

Over the past thirty years I have served in all areas of the City and
in all ranks in line functions that have included continuous fire command.
My staff functions over the past ten years include:

’

1980 - Personnel Directo;, NYCFD

a. Direct both the uniformed force of 11,800 and the civilian
force of 1,000 on. all matters relative to personnel manage-
ment, administration, promotion, recruitment and vacancy
control. . This entails interaction with other agencies
such as the Office of the Budget, Mayor's Office and the
Department of Persomnel in obtaining their cooperation and
support in the administrative processing of matters affecting
personnel actions of the Fire Department.

b. Serve as City-Wide Command Chief and as Administrative
Reserve Chief as scheduled at major fires and emergency
operations throughout the city.

c. Agency examiner for the New York City Department of Personnel
representing the Fire Department in the preparation, evalu-
ation and rating of all examinations for civil service
fire personnel.

(Cont'd...)
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JOHN J, HART _ 10-3-83

1978/1979 ~ Borough Commander, Bronx

8. Administer, manage anf direct all firefighting regources
in the Boro of the Bronx, which consists of 3 Divisions,
11 Buttglions and 59 firefighting Engines, Ladders and
special units. The personnel of this command consists of
72 Chief Officers, 209 Company Officers and 1543 Fire-
fighters with an annual operating budget of 38 million
dollars.

1977/1978 - Chief in Charge, Bureau of Support Services

a. Executive Director of the Medical Division, Division of
Fire Prevention, Division of Repairs and Transportation,
and the Division of Planning and Operations Research.
Inclusive in this position was the preparation and oversight
of a combined annual operating budget of 15 million dollars.

1976/1977 - Director of Management Planning

a. Planning and implementation of new management programs
including the introduction and direction of a successful
‘management by objectives system.

b. Director - Development and implementation of personnel
evaluation systems, approved by the New York City Depart-
ment of Personnel and now operational for all ranks of the
department.

c. Liaison - New York City Mayor's Management Advisory Board

d. Coordinator - Professional development systems impleﬁented
in conjunction with the Urban Academy of the University o
the City of New York. - .

1975 - Deputy Borough Commander, Manhattan

a. Developed a Field Performance Evaluation System now in use
city-wide to assess the command performance of all Chief
Officers at major operationms.

1973/1974 - Developed and directed a Line Officers Training
Program covering all major aspects of the supervisory
requirements of Captains and Lieutenants in the Fire De-
partment. Among the tasks involved were site selection,
instructor recruitment, curriculum development and the
daily operation of a school with over 100 students.
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Experience:
1982-Present

1981-Present

1981

1979-1980

1970-1981

1967-1971

1966-1967

RICHARD L. P. CUSTER

Associate Professor of Fire Protection Engineering at
Worcester Polytechnic Institute and Associate Director of
the WPT Center for Firesafety Studies. In addition to an
academic program leading to a Master of Science degree in
Fire Protection engineering, the Center conducts research
and offers seminar and continuing education programs in
the fire safety area.

President of Richard L. P. Custer and Company, consultants

n fire protection, fire testing and fire research. MWork

has ‘included fire testing, interpretation of codes and -
standards, conducting workshops and technical expert

services,

Executive Director of the National Center for Technology
in Law, Inc., a company that was formed to serve as a
clTearing house for technical information used in personal
injury litigation.

Recipient of Department of Commerce Science and Technology

Fellowship. Served as tnergy Aide on the staff of U.S.
Senator John C. Culver, -

Employed in a variety of capacities in the Office of \Fire
Research and Safety (later to become the Center for Fire
Research) at the U.S. Department of Commerce National
Bureau ot Standards, From May 1970 to June 19771, full-
and part-time consultant working on fire reporting
systems, protective clothing and fire spread research. In
June 1971 accepted full-time position. Work included fire
testing, evaluation of fire protection equipment, partici-
pation in national and international standards-making
groups, and technical management. Wnile at NBS, positions
held were fire prevention engineer, Chief of the Fire
Detection and Control .Systems Program, Acting Chief of the
Fire Performance Evaluation Division and Associate
Director of the Center.

Lecturer in Fire Protection Engineering Curriculum at the
University of Maryland. Courses taught in principles of
fire protection, building codes, fire department opera-
tions and special fire protection problems.

Engineering Geologist, North Carolina Highway
Department. Conducted field studies of soil and rock
conditions associated with proposed highway alignments.
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Work consisted of surface and sub-surface investigations,
soil sampling and measurements of load-bearing capacity.
Responsible for preparing reports and cross section
drawings,

Additional Experience:

1980-198]
(Spring)

1968-1969
(Summers)

1969-1970

Education:

Taught Buildiné Construction for the Fire Service at
Montgomery College, Rockville, Maryland.

Safety Officer and Fire Prevention Engineer for the
U.S. Veteran's Administration conducting inspections,
reviewing plans and specifications and carrying out
special projects.

Participating faculty member in a project to teach the
fundamentals of the National Fire Protection Association
Life Safety Code at NASA facilities throughout the
country.

Eleven years experience as a volunteer firefighter and

fire officer in Pennsylvania, North Carolina and Maryland.

Held positions as firefighter, Fire Captain, Training
Officer and Fire Marshal. During this period, completed
numerous courses relating to fire service activities
including hazardous materials, tactics and emergency
medical technology.

B.A,, Geology, University of Pennsylvania, Philadelphia
M.S., Geological Engineering, North Carolina State
University, Raleigh

Honors: Salamander Honorary Fire Protection Engineering
Society

Professional Appointments:

Past member, National Fire Protection Assocation,
Automatic Sprinkler Committee.

Past member, National Fire Protection Association, Sub-
Committee on Residential Sprinkler Systems.

Past member, National Fire Protection Association, Life
Safety Code Sub-Committee on Suppression System.

Past member, U.S. Delegation, International Standards
Organization, Fire Suppression Equipment and Systems
Committee.

Past chairman, National Fire Protection Association,
Sprinkler Committee, Special Sub-Committee on Fire
Loading.
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Past chairman, Fire Science Advisory Committee for
Montgomery College, Rockville, Maryland.

Member of Advisory Board, Foundation for Fire Safety.

Professional Affiliations

National Fire Protection Association (Member, Fire
Services Section)

Standards Engineering Society

New England Chapter, Society of Fire Protection Engineers
(Chairman, Education Committee)

American Society for Testing and Materials (ASTM)

International Association of Arson Investigators
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Publications:

l.

10.

11

12.

13‘

14,

15.

Beach Sand Analysis, 1sland Beach State Park, Seaside Heights, NJ,
1965, Jour. Elisha Mitchell Sci, Soc., Vol. 81, No. 2.

Paleocurrents of the Triassic Durham Basin, NC, 1966, Jour. Elisha
Mitchell Sci. Soc., Vol, 82, No. 2. (Also presented at Southeastern
Section, GSA.)

Occurrence of Limestones in the Durham Triassic Basin, 1967, Jour.
Elisha Mitchell Sci. Soc., Vol. 83, No. 3.

Hood and Custer, Use of the Frantz Isodynamic Separator for Semi-quan-
titative Analysis of Iron in Trioctahedral Micas, 1967, Jour, Elisha
Mitchell Sci. Soc., Vol. 83,

Hood and Custer, Mass Magnetic Susceptibility of Some Trioctahedral
Micas, 1967, American Mineralogist, Vol. 52, pp. 1643-1648.

Ignition and Combustion Phenomena, 1970. Conference on the Fire Pro-
tection of Steel, American Iron and Steel Institute.

Egress and Exits--Design Considerations with the NFPA Life Safety
Code, a series of lectures at NASA Field Installations to Facilities
Personnel, 1970-1971.

Principles of Industrial Fire Protection, Industrial Fire Protection
Management Seminar, University of Maryland, May 1971.

Test Burn and Failure Mode Analysis of an A1r-Supported Structure,
Fire Technology, Vol. 8, No. 1, February 1972,

Open Windows and Thermal Inversions May Complicate a Fire Investiga-
tion, Fire and Arson Investigator, April-June 1972,

Oxidation is Only the Beginning, Fire Engineering, Vol. 125, No. 7,
July 1972.

Ignition Source and Fire Cause--The Keys to Plant Fire Protection,
American Institute of Plant Engineers, February 1973,

Overview of Automatic Sprinkier Systems, CFR Seminar, May 1974.
Custer, R. and Bright, R., Fire Detection: The State of the Art,
National Bureau of Standards, Tech. Note 839 (NASA CR-133642), June
1974,

National 3urvau of Standards Sprinkler Research Activities, American
Society of ?lumbing Engineers, June 14, 1974,

652456501



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Corridor Sprinkler Research, Copper Development Association, June 18,
1974,

Detector Actuated Automatic Sprinkler Systems--A Preliminary Evalua-
tion, National Bureau of Standards, Tech. Note 836, July 1974.

Smoke Detection Principles and National Bureau of Standards Research
Efforts, HUD Field Engineers, October 1974. :

Research in Automatic Suppression, Fire Protection Engineering
Students, University of Maryland, QOctober 1974,

Fire Detection and Suppression Systems, Fire Science Students, Prince
George's County Community College, October 1974.

NFPA 13-D Sprinkler Installation in One- and Two-Family Dwellings and
Mobile Homes, CFR Seminar, June 1975.

Fire Protection in Health-Care Facilities--The Researcher's Viewpoint,
Seminar on Health-Case Facilities, Chesapeake Chapter Society, Fire
Protection Engineers, June 1975.

R&D Lleading to a Total Design Concept for Sprinkler Protection,
Carolinas Chapter, Society for Fire Protection Engineers, September
1975.

Custer, R. and Wahle, K., Distribution of watertThrough a Vertical
Plane from Automatic Sprinkler Heads, National Bureau of Standards,
NBSIR 75-920, December 1975,

Detector Actuated Automatic Sprinklers for Health Care Facilities,
Building Official and Code Administrator, Vol. 10, No, 1, January
1976.

Smoke Detectors and Home Fire Prevention, Interview on WGAY Radio,
June 13, 1976.

Automatic Sprinkler Systems Design--A Look Intc the Future, Chicago
Chapter, Society of Fire Protection Engineers, July 1976,

Participation in Talk Show, Systematic Selection of Fire Extinguishing
Systems, NFPA Fall Meeting, October 1976.

Smoke Movement and Control in Buildings--An International Overview,
NFPA Annual Meeting, Washington, DC, May 1977.

water Distribution 2ats 25 31 Input tu Sprinkler System Design, Soci-
ety of fire Protection fngineers, Annual Me2ting, washington, NC, May
1977,




31.

32.

33.

34.

35.

36

37.

Hayes, W. and Custer, R., Evaluation of Light Duty Pipe Hangers for
Automatic Sprinklers in Residential and Care Type Occupancies, NBSIR-
77'12820

Bukowski, R. W., Custer, R. and Bright, R. G., Fire Alarm Communica-
tions, published in handbook of Building Security Planning and Design,
McGraw-Hi11, New York, New York, March 1979.

Fire Test Methods for Use in Fire Investigations, pamphlet prepared by
the Center for Fire Research, National Bureau of Standards, for
meeting of the International Association of Fire Chiefs, Miami,

Florida, September 1980.

Combustibility of Furniture: The Role in Fire Investigation, Maryland
Arson Seminar, University of Maryland Fire Training Center, College
Park, Maryland, Fall 19980,

“Unequal" Fire Protection Under Law: The Persistance of Qutdated
Codes and Standards, presented at The Art of Applying Technology in
Personal Injury Lawsuits, Hunt Valley Inn, Hunt valley, Maryland, June
1981.

Custer, R. and Kitzes, Nn.'F., The Cliffside Report: Results of the
Needs Assessment Workshop of the Foundation for Fire Safety, October 1
& 2, 1981, Richard L. P, Custer and Company, September 1981.

Custer, R. and Moore, W., Applications of Detection Technology, two--

day workshop presented by the Center for Firesafety Studies, Worcester
Polytechnic Institute, Worcester, Massachusetts, September 1982.

652456503




BROWN & WILLIAMSON

1994-96 COLLECTION

PHOTOCOPYING VARIANCE FORM

THIS FORM WAS PLACED BEFORE BATES D 682456509

AT THE TIME OF REPRODUCTION,
THE FOLLOWING NOTATIONS WERE MADE:

Q) DOCUMENT COPIES ARE IN THE SAME SEQUENCE AS THEY APPEARED IN THE ORIGINAL.

" PAGE NUMBER(S) WERE MISSING IN THE ORIGINAL.
" POOR QUALITY ORIGINAL:
Q Cut Off Q Faded /Light Print O Faded Writing {1 Copied as Original
O 2Hole Punch (O Faded/Light Stamp Q Light Writing U Bleed Through
@3 Hole Punch O Dark Original QO Erased Writing O Smeared / Blurred
U Throughout Document
Q Other

NO DOCUMENTS WERE FOUND WITHIN THE ORIGINALS:

O OVERLAY ITEM COULD NOT BE REMOVED WITHOUT DAMAGE TO THE ORIGINAL.

0O NO DOCUMENT COPIES WERE FOUND WITHIN THE ORIGINAL:
Q File Folder
O Redrope Expandable File
U Hanging File
U Envelope
Q Other (Specify)

(J DOCUMENT COPIES WERE REPRODUCED IN COLOR TO PERMIT CORRECTION INTERPRETATION.

(J BATES NUMBER NOT USED.

O OTHER VARIANCE (Explain)



DIETRICH HOFRANN

Assoclate Dirsctor and
Chief, Division of Envirosmental Carclinogenesis

Education:

Unlversitit Klel, Germany B.S. 1952 Sclence
Universitst Kle!, Germany M.S. 1955 Chemistry
Max-Pianck Institut fuer Blochemie der .

Unlversitat Muenchen, Guﬁny Ph.D. 1957 Blochem!istry

Profess jonal Experlence:

1955-1957 Max Planck Institut fuer Blochemle, Muenchen, Germany - Research Fellow

1957-1960 Sloan Kettering Institute for Cancer Ressarch, New York, N,Y, = Yislting Research Assoclate

1960-1966 Sloan Kettering institute tor Cancer Research, New York, N,Y, - Associate 1

1966=1569 Sloan Kettering institute for Cancer Research, New York, N.Y, - Assoclate Member

1970-present Sloan Kettering Institute for Cancer Research, New York, N,Y, =~ Assoclate Sclentlist

1960-1962 Cornel| University Medical College, Graduate School -of Medical Sclence, Slioan Kettering
Divislon, New York, N,Y, = Research Assoclate In Blochemistry

1962-1969 Cornel! Unjversity Medlical College, Graduate School of Medica!l Sclence, Sloen Kettering
Divislion, New York, N,Y, = Assistant Professor of Blochemlistry

- 7970-1980 Amer 1can Health Foundation, Naylor Dana institute for Disease Preventlion, Valhalla, N.Y, -

i Mamber and Chlef of the Divislon of Environmental Carcincgenesis

1980-present American Health Foundatlon, Naylor Dana Institute for Dlsease Prevention, Valhalls, N,Y, -
Assoclate Director of the Naylor Dana institute for Disease Preventlon and Chlef of the
Division of Environmental Carcinogenesis

Memborshlps:

American Assoclation for Cancer Research Alr Pollutlon Control Assoclation

American Chemical Soclety Gesel Ischatt Deutscher Chemlker

American Chemical Institute, Fellow New York Academy of Sclences

Phytochemlical Soclaty of America Soclety of Toxlcology

Notional and Imternationa! Respomsibiiities 1970-Present:

1970=-1972

1873-1875
1976

197 7=present
1978-1980
1579=1980

1680=preseant
1981-1982

Nli981-1982

198 2-

Consuitant Blologlc Etfects of Atmospheric Poilutants, Natlonal Academy of Sclences, washington,
0.C.

Membor, Tobacco Working Group, Natlional Cancer Instltute, Bethesda, WD.

Particlpant, Workshop on Lung Cancer, (nternational Unlon Against Cancer

Momber, Expart Panel, Cosmetic ingredient Revlew, Washington, D,C,

Member, Comm!ttes on Food Irradlation, Natlona! Academy of Sclences, Washlington, D.C,

Member, Health Effects Pane!, Dlesel Impacts Study Committee, Natlonal Resesrch Councli,
Washingten, D.C.

Membar, Edltorial Board "Cerclaogenesis”

Panel Member, Mar)juans Study Steering Comittes, Natlonal Academy of Sclences, Weshington,

0.C. '

Ad hoc Consultant, Board of Sclentlflc Counselors, Dlvision of Cancer Cause and Prevention,
National Cancer Instifute

Momber, Board of Sclentltic Counselors, Division of Cancer Cause and Preventlon, MNatlonal Cancer
institute

682456504



89 ‘

60G9Sv2

BIBLIOGRAPHY
Dietrich Boffsann, Ph.D.

Wynder, E.L. and Hoffmann, D.
A Study of Tobacco Carcinogenesis. VII. The role
of higher polycyeclic hydrocarbons.
Cancer 12: 1079~-1086, 1959, ,

Wynder, Z.L. and Hoffmann, D.

The carcinogenicity of benzofluoranthenes.
Cancer 12: 1194-1199, 19%9,

Wynder, Z.L. and Hoffmann, D.
Tobacco smoking as a cause of cancer. Cancer

;;og;oll, Butterworths, London, Vol. 1960, pp.

Hoffmann, D. and Wynder, E.L.
Short-term determination of carcinogenic aromatic
hydrocarbons,
Anal. Chem. 32: 295, 1960.

Wynder, Z.L. and Roffmann, D.
Some practical aspects of the smoking-cancer
problenm.
New Engl. J. Med. 262 $40-545, 1960,

Roffmann, 0. and Wynder, E.L.
On the lsolation and identification of polycyclic
aromatic hydrocarbons.
Cancer !'3: 1062-1073, 1960,

Wynder, E.L. and Roffmann, D,
Present status of laboratory studies on tobacco
carcinogenesis,
Acta Pathol. Microbiol. Scand. 52: 119-132, 1961,

Biekert, E., Hoffmann, D. and Meyer, F.J.
Ueber 1.4-Oxazine, I. Durstellung kondensierter
l.4-oxazinone-(2) durch Umstezung von
ag-Aminophenolen mit a-Ketoestern.
Chem. Ber. S54: (6) 1676-1682, 1961,

Biekert, E., Hoffmann, D. and Meyer, F.J.
Ueber 1.4-Oxazine, 11. Oberfuhrung der
1.4-Penzoxazinone-{(2) in Phenmorpholone-(2) und
N-substituiert Aminoalkohole.
Chem., Ber. 94: 1676-1682, 1961,

10.

11,

13.

13.

15.

16.

17a.

foffmann, D. and Wynder, E.L.
A Study of Air Pollution Carcinogenesis. II. The
isolation and identification of polynuclear
aronatic hydrocarbons from gasoline engine
exhaust.
Cancer 15: 93-102, 1962.

Wynder, E.L. and Hoffmann, D.
A Study of Air Pollution Carcinogenesis. III.
Carcinogenic activity of gasoline enqgine exhaust tar.
Cancer 15: 103-108, 1962.

Roffmann, D. and Wynder, E.L.
Die quantitative Bestimmung von Phenclen im Tabakrauch.
Bejtr. Tabakforsch. 1: 101-106, 1961,

Wynder, E.L. and Boffmann, D. .
A Study of Tobacco Carcinogenesis. VIII. The role of
the acidic fractions as promoters.
Cancer 14: 1306-1315, 1961,

Biekert, E., Boffmann, D. and Enslein, L.
Ober 1,4-Oxazine, VI. Kondensation von
1,2-Aminoalkoholen mit a-KetocarbonsBureestern zu
8 ,6-Dihydroxy~1.4-Oxazinen (2).
Chem, Ber. 94: 2778-2785, 1961.

Wynder, E.L. and Hoffmann, D.
Carcinogenicity of Dibenzo(a,l)pyrene.
Nature (London) 192: 1092-10%3, 1961,

Hoffmann, D. and Wynder, E.L.
Analytical and biclogical studies on gasoline
engine sxhaust.
Natl. Cancer Inst. Monograph 9: 91-116, 1962.

Hoffmann, D. and Wynder, E.L.
Filtration of phenols from cigarette smoke.
J. Natl. Cancer Inst. 30: 67-84, 1961.

Hoffmann, D. and Wynder, E.L.
Die riltration von Phenolen aus Cigarettenrauch.
Beitr. Tabakforsch., 2: 51-66, 1963.

Hoffmann, D. ahd Wynder, E.L.
Studies on Gasoline Engine Exhaust.
J. Air Poll. Control Assoc. 17: 322-327, 1963.



289

9059

20.

21,

21a.

22.

23.

24.

25.

26.

27.

Wynder, B.L. and Hoffaann, D, .
The role of skin neoplasia in tobacco
carcinogenesis. In: "Tobacco andéd Health®", (G.G.
James and R. Rosenthal, eds.), C.C. Thomas,
Springfield, I1l1., 1963, pp. 61-71,

wynder, E.L. and Hoffmann, D.
Air pollution and lung cancer.
Proc. Natl. Conf. Alr Pollution, Washington,
D.C., 1963, pp.143-148,

Hoffmann, D., Rathkamp, G. and Wynder E.L.
Comparison of the yields of pseveral salected
components in the smoke from different tobacco
products.

J. Ratl. Cancer Inst. 311 627-637, 1963.

Hoffmann, D., Rathkamp, G. and Wynder, E.L.
Vergleich der Ausbeute an mehreren ausgewlhlten
Komponenten im Rauch verschiedener Tabakerzeug-
nisse.

Beitr. Tabakforsch. 2: 123-130, 1964.

¥Wynder, Z.L. and Hoffmann, D. .
Ein experimenteller Beitrag zur Tabakrauchkanzero-
genese.
Dtsch. Med. Wochenschr. 88: 623-628, 1963,

Wynder, E.L., Kalser, H.E., Goodman, D.A. and
HBoffmann, D.

A method for determining ciliastatic components in -

cigarette smoke.
Cancer 16: 1222-1225, 1963,

Wynder, E.L. and Roffmann, D. .
Experimental aspects of tobacco carcinogenesis.
Dis. Chest 44: 337-346, 1963.

Wynder, E.L. and HRoffmann, D.
Experimental tobacco carcinogenesis.
Adv. Cancer Res. B8: 249~453, 1964.

Wynder, E.L. and Roffmann, D.
Reduction of tumorigenicity of cigarette smoke.
J. Am. Med. Assoc. 192: BB-94, 1965,

Aoff{mann, D., Theisz, E. and Wynder, E.L.
Btudies on the carcinogenicity of gasoline
exhaust.
J. Alr Poll. Control Assoc. 15: 162-165, 1965.

28,

29.

30.

.,

3a.

33,

4.

3s5.

36,

7.

.

¥ynder, E.L. snd Boffmann, D.
Some laboratory and epidemiclogicsl aspects of air
pollution carcinogenesis.
J. Alr Poll. Control Assoc. 15: 155-159, 196S.

Wynder, E.L., Goodman, D.A. and Boffmann, D.
Ciliatoxic Components in Cigarette SBmoke. II.
Carboxylic acids and aldehydes.

Cancer 18: 505-509, 1965,

¥ynder, E.L., Goodman, D.A. and Hoffmann, D.
Ciliatoxic Components in Cigarette Smoke. III1. In
vitro comparison of different smoke components,
Cancer 183 1652~1658, 1965.

Wynder, E.L. and Boffmann, D.
Current concepts of environmental cancer
research.
Med, Clin. North Am. 50: 631-650, 1966.

Boffmann, D. and Wynder, E.L.
Beitrag zur carzinogensn Wirkung von Dibenzo-
pyrenen. .
2. Krebsforsch. 68: 137-149, 196€6.

Wynder, E.L. and Boffmann, D.
Beziehungen gwischen Epidemiologie und
experimenteller Karzinogenese.
Muench. Med. Wochenschr., 108: 1501-1512, 1966,

Hoffmann, D. and Rubin, J.
Chemical Studies on Tobacco Smoke. I. The
quantitative determination of indoles in cigarette
smoke,
Beitr. Tabakforsch. J: 409-414, 1966.

Boffmann, D., Rathkamp, G. and Rubin, J.
Chenical Studies on Tobacco Smoke. II. Comparison
of the yields of several selected components in
the smoke from five major Turkish tobacco
varisties.
rood Cosmet. Toxicol. 5: 37-38, 1967.

Boffmann, D. and Wynder, E.L.:
The reduction of the tumorigenicity of cigarette
smoke condensate by addition of sodium nitrate to
tobacco.
Cancer Res. 27: 172-174, 1967.

Wynder, E.L. and Aoffmann, D.
"Nutrition and Cancer.® In: "Prevention of
Cancer”, (R.W., Raven and F.J.C. Roe, eds.),
Butterworths, London, 1967, pp. 11-18.



“696% ‘S¥L-0F1l 1S “yOsaOZAWQERL ‘2314
*S8pyO1IdOBUT
UOQI¥S03pAY PAIVUTIOTYD Jo sIsATeus BATIEITIUEND
X1 C3NOWS OCOJWQOYL UO EAIDPNIE [WITERYD

-71°3 “2epulm pue -5 ‘dwexny3lwy °°q ‘uusujjol

6961 ‘LOE-6BZ 19Z 290uUm)

*A3jat3ow Buyjomdad

lomnl °*YX ‘*sysauaboutaaw) ocodeqol jo Apnaig v
.0 ‘UUNEjOH PpUw °J°7 ‘IIPUiM

"696L ‘6STI-9STL 1Ly ‘wdUD °Teuy
‘axows 3332awhHIO uy
83 70ZVQINITAYIMI-¢ JO LVOTIRUTEIIIAP dATIEITIUEND
“IIIA *3XOW§ OJ2WQOL UC SBITPNIAF (WD TUWAYD
‘g ‘mousey pue -9 ‘duxyiesyd ‘g ‘uuesjjod

*pE-St *dd ‘6961 ‘OW ‘sinoq

*38 ‘Auvdmo) AQEOK ‘(°p3 ‘uosIuep *T°F) L, SeEND

1e31]d8OR [ejacwan 000°'S 3O Apnis e xsdoued buni,

tul *uojiusaaid puw ABOTOT3IS UC SSIPNAT JuslAND
*d ‘uuvuiJOH puw *1q°3 ‘aspulip

“6961 ‘TG9-059 Ly weyd ‘teuy
ca)ouws 23382e679 uy auywe (Ayaydeu-z
pus UTwWRTAQIYdPU-| JO UOTIRUTWIAISP BdaTIEITIUEN]
“IIA  cayouwg 0338qOl’ Lo SITPNIG TUDJWEYD
‘g ‘uuvujoN puw ‘X ‘wpnsel

*8961L ‘E£9T-CST t¥ °“YosioJAWqel ‘i3Te@

. ‘Iqous »38aubyO

Uy SITOENQIEd JO UOTIVUTEIIGP YL

*IA ‘"9)OWg ODIORQOL WO SIATPNIS [WOTWRYD
"H ‘¥ATPOATION puUv -9 ‘dwexyi®d °g ‘uuvmjFog

"696L ‘9ST-PSZ 1|IT ®anyeN

*3ows

@23332e612> utr sutueTiyiydeu-g puw Iutwwriyayden-o
*7°32 ‘2epudy pue -1 ‘epnsup ‘°g ‘uuvaijod

i

"8961 ‘€61-£91 iTL 'sey 2oung *dxg *aboiag

«"SISdusbourdae) oddeqol uy slessword,
*q ‘uusujjoy pue °7°3 ‘zapuly

°rs

“ts

TS

‘0s

“6b

“er

Ly

“8961 “1L8-298 79t dduIYdS
“8Y93uabourd 19D 000wqQOY [eIuew]radxgz
‘g ‘uuvwmion puw *7I*3 ‘aspuiy

"8961L ‘¥LT~-1L0T Y "Yosioyawqel “1318g
ceyous 837
puw ©20wqo3 93132286TD uy sIPFOI3ISEBUT ueqawdQaApAy
POIVUTIOTYD O UOTIRUTWISZSP BAFICITIUEAD
*A *¥jOuWg 020wqOl UO ERTPNIS (WD TEBYD
*9 ‘duexyley pue °g ‘uuvrujjoy

8961 ‘SLL~L91L ¥y “yosaojxmqel ‘a3yag
ayous
od5eqol pur 033€qol Ul BpYOe L31e] ayrravroaucu
8817 JO uoTIRUTWIASIAP SATIWITIUEND ayl
‘Al ¥YOWS ODOVQOL UC WITPNIS TEITWAYD
*H ‘¥ATIPOATION puv °Q ‘uueujjoy

‘8961 .Nh—l—n» 1 14 .hOOr_Ot *IBUT JIOURD "TICN

*‘83yovoadde reivauyradxz ‘cayows 0d339qo3l

Jo AJ1oyusbraocuny eyi JO UOTIONPEI BATIISTRS
g3 ‘aspudy puw g ‘uuTuIJOH

. *8961L ‘YCL-F¥LI 1Y ‘YSeiojAeqel ‘i3jeg

cayows ajlaiehyd ul sAURNTVOIITU Aawpuodas pus

Liewyagd “III C#3ows 0359qOL UC SITPNIS U [wayD
o ‘duexyiey pue *‘g ‘uuvmijol

“ga-€ dd
‘8961 ‘30X AN ‘S831J JTWIPEDV ‘(°pad ‘ydeng °“H-3)
»'YO2IWIBIY 230UV) U SPOYIIW, Ul °‘eTsIuabourdawd
©208QO0} uy spoylduw KAio3eroqwy P8IDSTIS

*Q ‘UUTWJIOH puw ‘'3 ‘Japudpy

*L¥Z-L8L 'dd ‘g9EL ‘NI0X maN ‘seaag

SJWepEIY ‘(°p@ ‘uU3IIS *D°V) ,°UOTINTTOd 2jV. UF 1T

*ToA ‘gz a®aidey) - sjuwinyrod sjwyndyiaed ojuebao

jJo sdveseorq dyuabourdawd puw SIsAyeuv [EDTWAYD
I3 ‘aapuin pue g ‘uuvujjog

‘8961 ‘€S1-PEL 3tZ amdued
cuoyjeTeyur aarssed 31a33e adfuw jo
30va3 Lao3vaydeaa ay3 uo axows 831331ebid Jo WIFa
YL *XI -syssuaboutraav) oaswqol uy Lpnig ¥
g ‘uuRwIJOH puw -, ‘usped ‘¥ ‘FUOnbel ‘-3 ‘iepuiy

*d 0fL ‘(961 'YA0X ABN ‘SEB1J DYmapesy

« 'BIS83UIbOUTIDIY) [RIUIWTIdXZ

Uy saypn3g exowsg 035vqol puw oddeqol,
*Q ‘UuRWIJOR PUR *7I°F ‘Iapudy

‘9

682456507

|-
e
1

‘s

‘re

3

R4

Ly

‘oY

19

‘8t




80G3Sv2eS89

35.

56.

37.

58.

359.

60.

61.

62.

63.

——

Masuda, Y. and Roffmann, D.
A method for the determination of primary amines
of polynuclear aromatic hydrocarbons.
J. Chromatogr. Sci. 7: 694-697, 1969,

Boffmann, D. and Rathkamp, G.
Chemical Btudies on Tobacco Bmoke. X.
Quantitative determination of T-slkylindoles in
cigarette aemoke.
Anal. Chem, 42: 366-370, 1970,

Eoffmann, D. and Wynder, E.L.
Chamber development and aercsol dispersion.
U.B8. Atomic Energy Symp. Ser. 18: 173-1%%, 1970,

Boffmann, D. and Mazzola, V.
Chemical Studies on Tobacco Smoke. XI.
Dibenzofurans {n cigarette smoke.
Beitr. Tabskforsch. 51 183-188, 1370,

Roffmann, D. and Rathkamp, G.
Chemical Studies on Tobacco Smoke. XII.
Quantitative determination of nitrobenzenes in
cigarette smoke.
Anal. Chem. 42: 164)-1647, 1970,

Wyndsr, E.L. and Boffmann, D.
The epidermis and the respiratory tract as
bioassay systems in tobacco carcinogenesis.
Brit. J. Cancer 24: 574-587, 1970.

Roffmann, D. and Wynder, E.L.
A Study of Tobacco Carcinogenesis. XJI. Tumor
initiators.
Cancer 27: 848-864, 1971,

Rathkamp, G. and Hoffmann, D.
Chemical Studies on Tobacco Smoke. XIII.
Inhibition of the pyrosynthesis of saveral
selective amoke constituents.
Beltr. Tabakforsch. 5: 302-306, 1970.

Marquardt, B., Bendich, A., Phillipm, 7.S. and
Hoffmann, D.
Binding of (G-3Bl—7,12-61methylben:ln]anthrucene
to DNA of normal and of rapidly dividing hepatic
cells of rats.
Chem. Biol. Interactions 3: 1-13%, 1971,

64.

65.

66,

67,

68.

69,

70.

mn.

Hoffmann, D. and Wynder, E.L.
Respiratory Carcinogens: Their Nature and
Precursors. In: "Proc. Intern. Symp. on
Identification and Measurements of Environmental
Pollutants®, (1. RAoffmann, ed.), Campbell
Printing, Ottawva, Canada, 1972, pp. 9~16.

Wynder, E.L. and Hoffmann, D.
Carcinogens in the air. Proc. 24th Annual Symp.
on Pundamental Cancer Research, Houston, Texas,
1972, pp. 118-138,

Boffmann, D. and Rethkamp, G,
Chemical Studies on Tobacco Smoke. XIV,
Quantitative determination of fluorenes {n
cigarette smoke and their formation by
pyrosynthesis.
Anal. Chem, 44: B899-%04, 1972,

Boffmann, D. and Wynder, E.L.
Chemical Studies on Tobacco Smoke. XV. Chemical
composition and tumorigenicity of tobacco smoke.
In "The Chemistry of Tobacco and Tobacco Smoke”,
(1. Schmeltz, ed.), Plenum Press, N.Y. 1972, pp.
123~-147.

uynder, E.L. and Hoffmann, D.
Less Harmful ways of smoking.
J. Natl. Cancer Inst. 48: 1749-1758, 1972.

Hoffmann, D. and Wynder, E.L. .
Selective Reduction of the Tumorigeénicity of
Tobacco Smoke, 1I1I., Experimental approaches.
J. Nstl. Cancer Inst. 48: 1855-1868, 1972,

Roffmann, D., Rathkamrp, G., Nesnow, S., and
Wynder, E.L.
Pluoranthenes: Quantitative determination in
cigarette smoke, formation by pyrolysis and tumor
initiating activity.
J. Watl. Cancer Inst. 49: 1165-1175, 1972,

fioffmann, D. ané Wynder, E.L.
Chemical Studies on Tobacco Smoke. XVIII. Smoke
of cigarsttes and little cigars: An analytical
comparison.
Science 178: 1197-1199, 1972,



60595V 289

72,

73.

74.

75.

76.

77.

78.

79.

80,

HBoffmann, D.

Benzo[alpyrane in polluted air.
Prav. Med. 11 4530-4351, 1972,

Liu, Y.Y. and Roffmann, D.
Chemical Studies on Tobacco Smoke. XIX,
Quantitative chromatographic determination of
maleic hydrazide in cigarette smoke.
Anal. Chem. 45: 2270-2273, 1973.

Rathkamnp, G., Tso, T.C., and Hoffmann, D.
Chemical Studies on Tobacco Smoke. XX. 5Smoke
analysis of cigarettes msde from Bright tobaccos
differing in variety and stalk positions.
Beltr. Tabakforsch. 7: 179-189%, 1973,

Tso, T.C., Rathkamp, G., and Hoffmann, D.
Chemical Studies on Tobacco Smoke. XXI,
Corxelation and multiple regression among selected
cigarette-smoke constituents and leaf characteris-
tics of Bright tobacco.
Beitr. Tabakforsach. 71 190-194, 1973

Boffmann, D., Rathkamp, G., Brunnemann, K.D., and
Wynder, E. L.
Chemical Studies on Tobacco Smoke. XXII. On the
profile analysis of tobacco smoke.
Sci. Total Environ. 23 151-171,1973

Hu, M. W., Bondinell, W, K., and Roffmann, D.
Chamical Studjies on Tobacco Smoke, XXIII.
Synthesis of carbon-14 1labelled myosmine,
nornicotine, and N'=-nitrosonornicotine.

J. Labelled Compd. 10: 79-8B8, 1974.

Hoffmann, D., Bondinell, W.Z., and Wynder, E.L.
Carcinogenicity of methylchrysenes,
Bcience 1B3: 215-216, 1974

Brunnemann, K.D. and Hoffmann, D.
Chemical Studiss on Tobcco Smoke. XXIV,
A quantitative method for carbon monoxide and
carbon dloxide in ciqgarette and cigar smoke.
J. Chrom., Sci., 121 70-75, 1974,

Brunnamann, K.D., and Boffmann, D.
Chemical Studies on Tobacco Smoke. XXV.
The pH of tobacco smoke.
Focd Cosmet. Toxlicol. 12: 115-124, 1974,

81,

82,

83.

84.

85.

86.

a7.

Hoffmann, D., and Mynder, E. L.
Environmental respiretory carcinogenesis. 1In:
“Chemical Cercinogenesis® (C. E. Searle,
ed.), ACS8 Monograph, 173, American Chemical Society,
Washington, D. C., 1976, pp.32¢-368

Boffmann, D., Rathkamp, G., and Liu, Y. Y.
Chenmical Studies on Tobacco Smoke. XXVI.
On the {solation and identification of volatile and
non-volatile N-nitrosamines and hydrazines In cigarette
smoke.
Int. Agency Reas. Cancer, Monogr. 9: 159-16S, 1974,

Liu, Y. Y., Bchmeltz, 1., and Roffmann, D.
Chemical Btudies on Tobacco Smoke., XVII.
Quantitative analysis of hydrazine in tobacco and
cigarette smoke.
Anal. Cheam. 46: 885-889, 1974.

Hoffmann, D., Sanghvi, L. D., and Wynder, E. L.
Chemical Studies on Tobacco Smoke., XXVIII.
Comparative chemical analysis of Indian bidi
and American cigarette smoke.

Int., J. Cancer 14: 49-53, 1974,

Becht, 8. 6., Bondinell, E. W,, and Boffmann, D.
Chemical Studies on Tobacco Smoke. XXIX.
Chrysene and methylchrysenes: Presence {n
tobacco smoke and carcinogenicity.

J. Natl. Cancer Inst. 53: 1121-1133, 1974.

Hoffmann, D., Hecht, §. 6., Ornaf, R. M., and Wynder, E. L.
Chemical Studies on Tobacco Smoke. XXX.
N'-Nitrosonornicotine in tobacco.

Science 186: 265-267, 1974,

Kobayashi, N., Roffmann, D., and Wynder, E. L.
A S8tudy of Tobacco Carcinogenesis. XI1. Epithelial
changes induced in the upper respiratory tracts of
Syrian golden hamsters by cigarette smoke.
J. Natl. Cancer Inst. 53: 10-85-1089, 1974,

Schmeltez, I., Hoffmann, D., and Wynder, E. L.
Chenjical studies on tobascco smoke. XXXII. Toxic and
tumorigenic agents in tobacco smoke: Analytical
methods and modes of origin.
Proc. 8. Ann. Conf. Trace Substances in Environ. flealth
291-295, 1974,



0TS9SV289

89.

90.

9.

92.

93.

94.

9s.

96.

97.

Brunnemann, X. D., and Roffman, D.
Chemical Studies on Tobacco Smoke. XXXIV. Gas
chromatographic determination of ammonia in cigarette
and cigar smoke.
J. Chromatogr. 8ci. 135 157-163, 1975,

Becht, B. B., Ornaf, R. M,, and Hoffmann, D.
Chemical Studlies on Tobscco Smoke., XXXIII.
N'-Nitrosonornicotine in tobacco: Analysis of possible
contributing factors and biologic implications.
J. Natl. Cancer Inst. 34: 1237-1244, 1978

Roffmann, D., and Wynder, E. L.
Positive controls in environmental respirstory
carcinogenesis. 1In:i "Carcinogenesis Testing of
Chemicals®, (L. Goldberg, ed.}, CRC Press, Cleveland,
Ohio, 1974, pp. 35-39,

Wynder, E. L., and Boffmann, D.
The ténth annliversary of the Burgeon General's report
on smoking and hesalth Have we made any progress?
Guest Editorial, . :
J. Natl. Cencer Inst. 54: 533-534, 1975,

Schmeltz, 1., de Paolis, A., and Hoffmann, D.
Chemical Studies on Tobacco Smoke. XXXI. .
Phytosterols in tobacco: Quantitative analysis and fate
in tobacco combustion.
Beitr. Tabakforsch. 8: 211-218, 1375,

Schmeltz, 1., HBoffmann, D. and Wynder, E. L.
The influence of tobacco smoke on indoor atmospheres.
1. An overview.
Prev. Med. 4: 66-82, 1975,

Hof fmann, D., Raineri, R., Hecht, S. S., Maronpot, R. R., and
Wyndecr, E. L.
A 8tudy of Tobacco Carcinogenesis. XIV, Effect of
N-Nitrosonornjicotine and N’'-nitrosoanabasine in rats,
J. Natl., Cancer Inst, 22: 977-981, 1975,

Wynder, E. L., Mabuchi, K., and Boffmann, D.
Tobacco. In: "Cancer Epidemiology and Prevention®,
{D. Schottenfeld, e4.), Charles C. Thomas Publ.,
Springfield, Ill., 1974, pp. 102-125,

fAecht, S. 8., Thorne, R. Maronpot, R, R., and Hoffmann, D.
A Btudy of Tobacco Carcinogenesis. XIII.
Tumor promoting subfractions of the weakly acidic
fraction.
J. Natl. Cancer lnst. S55: 1329-1336, 197S.

*98.

99.

100.

101,

102.

103.

Schmeltz, 1., Tosk, J., Jacobs, G., and Roffmann, D.
Chemical Studies on Tobacco Smoke. XXXV.
The redox potential and quinone content of cigarette
smokae.
Anal. Chem. 49: 1924-1929, 1977,

Becht, 8. 8., Ornaf, R. M., and Boffmann, D.
Determination of N'-nitrosonornicotine in tobacco by
high speed liguid chromatography.

Anal. Chem. 47: 2046-2048, 197S.

Hoffmann, D., Patrianakos, C. P., Brunnemann, X. D., and
Gori, G. B.
Chenical Studies on Tobscco Bmoke. XXXVI. .
Chromatographic determinstion of vinyl chloride in
tobacco smoke.
Anal. Chem. 48: 47-50, 1976.

Brunnemann, K. D,, Boffmann, D., Wynder, . L., and Gori,
G. B,
Chemical Studies on Tobacco Bmoke. XXXVII.
Determination of tar, nicotine, and carbon monoxide in
cigarette smoke. A comparison of international smoking
conditions. In: ®"Smoking and Health: I. Modifying the
Risk for the Smoker.®™ Proc. Third Morld Conf. on
smoking and Bealth. (Z. L. Wynder, D. Boffmann and G.
B. Gori, eds.) DHEW Publ. No. (NIH) 76-1221, O. 6.,
Government Printing Office, Washington, D. C., 1976,
PP., 441-449,

‘8chmeltz, I., and Hoffmann, D.
Chemical Btudlies on Tobacco Bmoke. XXXVIII.
The physico~chemical nature of cigarette smoke. In:
"Emoking and Bealth: 1. Modifying the Risk for the
Bmoker.” Proc. Third world Conf. on Smoking and
fealth. (E. L. Wynder, D, Hoffmann, and G. B. Gorl,
eds.) DHEW Publ. No. (NIH) 76-1221, U. S. Government
Printing Office, Washington, D. C., 1976, pp.. 13-34.

Hoffmann D., Schaeltsz, 1., Hecht, 8. 5., and Wynder, E. L.
Chenical studies on tobacco smoke. XXXIX. On the
identification of carcinogens, tumor promoters, and
cocarcinogens in tobacco smoke. In “Smoking and
Health: 1. Modifying the Risk for the Smoker.® Proc.

- Third world Conf. on Bmoking and Realth. ({E. L.
Wynder, D. Boffmann, and G. B. Gori, eds.) DEEW Publ.
No. (NIH) 76-1221, U. 5. Government Printing Office,
washington, D. C. 1976, pp.125-145,



TIG3SY2eS9

104.

105.

106.

107.

108.

109.

Hecht, S. S., Schmeltz, I., Boffmann, D., and Wynder, E.L.
Chemical Studies on Tobacco Smoke. XL.
Identification of carcinogens in tobacco. 1In: "Smoking
and Health: I, Modifying the Risk for the Smoker."
Proc. Third World Conf. on Smoking and Health. (E. L.
Wynder, D. Hoffmann, and G. B. Gori, eds.) DHEW Publ.
No. (NIR) 76-1221, 0., S. Government Printing Office,
Washington, D. C., 1976, pp. 191-202.

Roffmann, D., and Wynder, E. L.
Selective reduction of tumorigenicity of tobacco
samoke. III. The reduction of polynuclear aromatic
hydrocarbons in cigarette smoke. In ®"Smoking and
Health: I. Modifying the Risk for the Smoker.®
Proc. Third World Conf. on Smokina and Health. (E. L.
Wynder, D. Hoffxann, and G. B. Gori, eds.) DHEW Publ.
No. (NIH) 76~1221, 0. 5. Government Printing Office,
Washington, D. C., 1976, pp. 495-504,

Hecht, §. S., Tso, T. C., and Hoffmann, D.
Selective reduction of tumorigenicity of tobacco
smoke. IV. Reduction of N-nitrosamines and aromatic
amines. 1In: "Smoking and Health: I. Modifying the
Risk for the Smoker.” Proc. Third world Conf. on
Smoking and Bealth. (E. L. Wynder, D. Hoffmann, and G.
B. Gori, eém.) DHEW Publ. No. (NIH) 76-1221, U. 8.
Government Printing Office, Washington, D.C., 1976,
535-545.

Tso, T. C., Gori, G. B. and Hoffmann, D.
Reduction of nicotine and tar in tobacco and in
cigarettea through agricultural techniques. 1In:
"smoking and Healtht 3I. Modifying the Risk for the
Smoker.” Proc. Third World Conf. on Smoking and
Health, {(E. L. Wynder, D. Hoffmann, and G. B. Gori,
eds,) DHEW Publ. No. (NIH) 76-1221, U. S. Government
Printing Office, Washington, D.C., 1976, p. 35-48.

Hoffmann, D., Brunnemann, K. D., Gori, G. B., and
Wynder, E. L.
On the carcinogenicity of marijuana smoke.
Recent Adv. Phytochem. 9: 63-81, 1975

Hoffmann, D., Hecht, S, S., Ornaf, R. M., Tso, T. C., and
Wynder, E, L.
Chemical Studies on Tobacco Smoke. XLIX.
N’'Nitrosonornicotine: Presence in tobacco, formation
and carcinogenicity. Int. Agency Res. Cancer Sci.
Publ. No. 14: 307-320, 1976.

110.

111,

112,

113,

115,

117.

Hoffmann, D., and Wynder, E. L.
Chemical Studies on Tobacco Smoke. XLIII.
The active fractions of cigarette smoke in experimental
tobacco carcinogenesis. A raview.
Tobacco Res. (India) 1: 88-97, 1975.

Hoffmann, D., Becht, 8. B., Schmeltz, I., Brunnemann, K.d4.,
and Wyndexr, E. L. '
Chemical Studies on Tobacco Smoke. XLIV,
New separation techniques for classes of smoke
compounds.
Recent Adv, Tobacco Sci. 1: 97-122, 1975.

Bchmelts, ., and Boffmann, D.
Formation of polynuclear aromatic hydrocarbons fros
combustion of organic matter. 1In: "Carcinogenesias - A
Comprehensive Survey"”, Vol. I, (R. 1. Preudenthal and
| SR gono-, ed.), Raven Press, New York 1976, pp.
225-239.

Becht, 8. 8., Loy, WM., and Hoffmann, D.
On the structure and carcinogenicity of the
methylchrysenes. In: “Carcinogenesis - A Comprehensive
Burvey, Vol. I, (R. I. Preudenthal and P. ¥. Jones,
eds.) Raven Preas, New York 1976, pp. 325-340.

Brunnemann, K. D., and Boffmann, 0.
Analysis of polynuclear aromatic hydrocarbons in the
respiratory environment. In: "Carcinogenesis - A
Comprehensive Survey®, Vol. I, (R.I. Preudenthal and
P, M, Jones, eds.), Raven Press, New York, 1976, pp.
283-297.

Schaeltz, 1., Brunnemann, K, D., Hoffmann, D., and Cornell,

Chemical Studies on Tobacco Smoke. XLV.

On the chemistry of cigar smcke: Comparisons between
experimental little and large cigars.

Beitr. Tabakforsch. 8: 367-377, 1976.

Schmeltz, I., Tosk, J., and Boffmann, D.
Chemical Studies on Tobacco Smoke. XLVI.
Formation and determination of naphthalenes in
cigarette smoke.
Anal. Chem., 48: 645-650, 1976.

Hecht, S. S., Chen, C. B., and Hoffmann, D.
Synthesis of N-nitrosamino aldehydes.
Tetrahedron Lett. No. B8: 593-596, 1976.



*LL6Y “E€S9-1§9 UL ‘uoayaug °sowlv

*£31D Xa0X A®N JO aye

Syl UJ SUTSJJED JO SJUSIINDIDC BYJL ITUCTINITUNEAMOD FI0YS
‘3 ‘pumaieyg puw ten «q ‘exd07 ‘°G ‘uUuww)JOH tep ‘OCQG

TLL6L ‘S19-TL9 'TL "Youydey °13§ ‘uoxjauz

*1933%a ejeINOi3lwd papusdsns jo uoyiaod

Sjuebio Oyseq I UT SIUSIV-wI® JO UOTIRETASIDOWIRYD
@ ‘uuwwjol puw ‘°D °"a ‘exdo0n ‘*W ‘buog

*8L6L ‘LEL-161 1¥[ ‘waeydoypey ‘pdwod pAITQET L
*sutne [Ayaydeu~-z-1A4rdu-¢
pus ‘JuUIIFuRTAYIdu~-Z ‘Puasiaydiiysw-¢
suaboutrdawd perlequel pL-uOQIRD Y JO STEIYJULS
‘Al ‘syseusboulaie) [edTuayd jo Apnais v

‘d ‘uuewIJJOH PUE “*S g ‘YOPF ‘W ‘Ao ‘7 ‘ssyam

“LL6L ‘YPOL-1P9L 10G °"IBUT IBDUED “TIPH [
‘UCTIEDTUNENO) JeTag uebOUTDIRD ITJroede-020wqol
% ‘BUTICOTUICUOSOIITU~,N JO B)Owe OIDWQOol uy ujbyao
*11'1  CeNOowg 0JJ®qQol UO BeIpNIg [EITWeYD

*S$ °§ ‘Iyosy puw ‘°W ‘Buog ‘°q ‘uuvejjom

*LL61 °SE~TE 1SL °¥O8 “aboiswoay) °r
*Aydeaboawwoayd
PInbj1 eansssaad ybry Aq ssusae-wiw JO uOolIvivdesg
-~ “a ~ﬁCI.Mu°ﬂ puw ten *q ‘axd07 -: sOCOQ

’ “LL6L ‘9L1-691 3T °3IA8T asduw)
*sieyswey USPTOB uYTiLg UT SUTREQRUROSOIIFU-~, N
PU® BUTICOTUIOUOSOIITU~ N JO ®IDIIH
“AX ‘sjsausbouidie) 0ddwqol 3O Apnig ¥
*Q ‘uuvmijog puw ‘g °g ‘USSR ‘°L ‘Yd¥IITTE

“9L6L *SS6-6€6 16 "IIeT ‘[euy

‘uotT3IONpaa ITRYI pue

sTORDeINS Jo sisiieuw sayIwyryuenb ayy up

“IIATX  “3AOmg OODWQQL UC SeYIPNIS TEOTWeYD
*d ‘uuwvnj Ol puw ‘°"3 g ‘ae7 ‘°"g °y ‘uusmeuunag

“LLEL ‘TTE~S6T tLL Cawy Cweyd
‘a)ous 0IOWQOI puw
002wqo3} Uy spunodwod BUTUTEIUCO-UBBOIIIN
°71 8)oEg OJIDWQOL UO seTpNnaIg TEITHEYD
‘g ‘vuwE}JOH puw ‘°I ‘z3ireWUydg

*SCP-19€ °dd ‘[ gl ‘XI0X ASN ‘®SB1g DJUSPEOY

‘G 33%d ‘I "TOA ‘(°P® ‘ule3lg > °¥) “uUOTIIPS pag

‘L U0TINTTOL 2TV, :UI  A3fOoTusbouldawd 107 sAvEswOiqQ

pue sysireue tedTWeYD “syuevantTod aywrnoyiaed djuwbip
‘1 *3 ‘aespuip puw ‘°g ‘uuvajjOH

“rel

TEet

*TEL

“lEl

‘o€l

*6T1

24

LT

. 14}

“T66L-€L61 "dd ‘g6l 'NIOXK mAN ‘a1axyeq

18030 ‘(°ps ‘s6ANQITN °g IABQIBHY) ‘7 °IOA ‘uUOFIULAIILY

I 3avd ‘,I3d5uUE) JO LOTIDSISQ PUR UOTIUBADIL,

tuy  ‘suoqawdoapdy aearonuitod 10 spoylam UDFIATVUY
*Q ‘uuemjjol pue ‘°q "y ‘uuNwIUuUNag ‘°] ‘z3[dwydg

*6S6L-E¥61 *dd ‘gL6L ‘YIOX MBN ‘19X¥IQ TeIIWH
(*p® ‘sBaNQeIN °2 3I33QAH) ‘7 °TOA ‘uocriuaaag I 3eg
‘a3dDUR) JO UCTIDIFAQ pue UOTIUIAIIY, ul *mysA[vue
PUR UOTITWIO] ‘IDUIIANDOQ  :SUBBOUYDIWD BTTIRTOA
*7 *°3 ‘adpuim pur ‘°Q

"M ‘uuewluunag ‘*§ g ‘Iydag * 1 ‘zaTIWYDS ’°Q ‘uurwi ol

‘9.6t ‘St-§ IT °1O00UQ "uTmeg
‘exows ©0O2eqol PuUW 0IDIVQOL
*Q ‘UuRwIJOH puw ‘°*q 3 ‘I1spulym

“LL6L ‘Ty-8L 'L °TODYXOL °‘TWuy °[
*a)ouws codwqol uyl usbouwid> pue
#pyuURiD usboapiy JO uorIRUTWISIAP OTydeaHOIVWOIYD seH
“XITIX  Ce)OoW§ 0dd9WqOol U0 SIIPNIS [EITWIYD
‘d ‘uUuRrwjOY puw ‘71 ‘n)y ‘°q °*y ‘uurwauunag

TLLEL ‘TEL-STL 3T 38T 18DUw)
*auyzvapiy
~TAYIWIP-| ‘| PUY FUTWRTOURYISTPOSOIIFU-N IODIVQO]
pegsadoad pauanqun uy sjuebe oyusbHraowny
"IIIATX “9)XOWS OJJIWQOL UC S8YPOIS [wdTWayd
'a ‘uuvwgjoy puw ‘g ‘IpIQVY ‘"I *z3ITWydS

*9L6L ‘PSI-LPL T *33IST Ieduwd
*saussliyo petjrpom puw
*aueiid(w)ozusq ‘eussiaydoyiyrsm-g jJo A3rotusbouysaed
sayivasdwol ieyseusbOUTIIVD) TedtwWeyd Jo KpRa§ ¥
*a ‘uuvaI IOl puUR ‘Y Y ‘Ioducawy ‘*W ‘Ao ‘°s g ‘Iydep

, *106~c@p-dd
SL6L ‘XI0X ABDN ‘SEB1J OTWPEOY ‘(° D ‘juswnwly *4 °[)
‘»1013U0) puw ABOTOYT3IZ 180uw) 03 yowoiddy uy ‘zadue)d
30 xSty y67H 3¢ suosaeg, tul *Aborotwepide S1rOQEIeN
isoyovoadde twjudwtiedxe puw Liwuyrdiosypasauyr

*d ‘Appsy pue ‘-g ‘uwyd ‘°q ‘vuwmijom ‘°7T °a ‘aepuly

"9L6L ‘19T~SYT 1T ‘POW “adig
*9330uURd [euoriIvdnodo puw Buyyows
*1 *°3 ‘aspuipy puw ‘°Q ‘uuvuIjoy

S

68245651<

14

x4}

14!

Tt

T4

‘0Tt

"6t

et



CT5350289

138.

136.

137.

138.

140.

141,

142,

Hoffmann, D., Schmeltz, I., Hecht, S. S., and
Wynder, €. L.
Polynuclear aromatic hydrocarbons in tobacco
carcinogenesis. In: "Polycyclic HBydrocarbons and
Cancer, Vol. I “Chenmistry, Molecular Biology and
Environment.® (G. Gelboin and P,0. Ts'sc, eds.)
Acadenic Press, New York, 1978, pp. 85-117,

Becht, §. §., Loy, M., Mazzarese, R., and Boffmann, D.
A Study of Chemical Carcinoganesis. 5.
On the carcinogenicity of S-methylchrysene:
structure-activity studies and metabolism. 1In:
*Polycyclic Bydrocarbons and Cancer,” Vol. I (H.
Gelboin and P.O. Ts'o,eds.) Academic Press, New York.

Becht, S. §., Chen, C. B,, Dong, M., Ornaf, R. M.,
Hoffmann, D. and Ts'o, T. C.
Chemical Studies on Tobacco Smoke. LI,
Studies on non-volatile nitrosamines in tobacco.
Beitr. Tabakforsch., 9: 1-6, 1977,

Recht, S. S., Chen, C. B.,, and Hoffmann, D.
A Study of Chemical Carcinogenesis. 6.
Evidence for metabolic a-hydroxylation of N-nltroso-
pyrrolidine.
Cancer Res. 38: 215-218, 1978.

Brunnemann, K, D., Yu, L., and HRoffmann, D.
Assessment of carcinogenic volatile N-nitrosamines in
tobacco and in mainstream and sidestream smoke from
cigarsttes.
Cancer Res. 17: 13218-3222, 1977,

Wynder, E. L., and Hoffmann, D.
Tobacco and Health. A societal challenge.
New Engl. J. Med., 300: B894-903, 1979,

Hecht, 8. S., Chen, C. B., Ornaf, R. M., Jacobs, E.,
Adams, J. D,, and Hoffmann, D.
Chemical Studies on Tobacco Smoke. LVII*,
Reaction of nicotine and sodium nitrite: Pormation of
nitrosamines and fragmentation of the pyrrolidine ring.
J. Org. Chem. 43: 72-76, 1978. .

Schmeltz, 1., Wenger, A., Hoffmann, D., and Tso, T.C.
Chemical Studies on Tobacco Smoke. LIII.
Use of radiocactive tobacco isoclates for studying the
formation of smoke components. .
J. Agr. Food Chem. 26: 234-239, 1978.

143.

144,

145,

146,

147.

148,

149.

1350.

Dong, M., Schmeltz, I., and Hoffmann, D.
Purification of quinolines for bioassay by preparative
high pressure liquid chromatography.
J. Chromatogr. 1301 269-272, 1878,

Brunnemann, K, D., and Boffmann,D.
Chemjical Btudies on Tobacco Smoke. LIX.
Analysis of volatile nitrosamines in tobacco smoke
and polluted indoor environments.
Int. Agency Res. Cancer Sci. Publ. No. 19, 343-3%6,
1978,

Dong, M., Schmeltx, I., Jacobs, E,, and BRoffmann, D.
Chemical Studies on Tobacco Smoke LV.
Aza-arenes in cigarette smoke,
J. Anal, Toxicol. 2: 21-25, 1978,

HBecht, S. 8., Chen, C. B., Qrnaf, R. M., Boffmann, D.,
and Tso, T. C.
Chemical Btudies on Tobacco Smcke. LVI.
Tobacco specific nitrosamines: origins, carcinoge-
nicity and metabolism.
Int. Agency Res. Cancer Sci. Publ. Ko. 19, 395-413,
1978.

Hilfrich, J., B8chmeltz, I., and Boffmann, D.
Effects of W'-nitrosodiethanclamine and 1,1-diethanol-
hydrazine 1in Syrian goiden hamsters.
Cancer Lett. 4: 53-60, 1978,

Toth, B., Mallcave, L., Patll, K., SBchmeltz, I., and
HBoffmann, D.
Iinduction of tumors In mice with the herbicide succinic
acid 2,2-dimethylhydrazide.
Cancer Res. 37: 3497-3500, 1977.

Hecht, S. 8., Schmeltz, 1., and Roffmann, D.
Chenical Studies on Tobacco Smoke. LVIII,
Nitrogenous compounds in cigarette smoke and their
possible precursors.
Recent Adv. Tobacco Sci. 3: 359-63, 1977.

Aecht, S. 8., Loy, M., Mazzaress, R., .and Boffaann, D.
A Btudy of Chemical Carcinogenesis. 7.
Synthesis and mutagenicity of modified chrysenes
related to the carcinogen, 5-methylchrysene.
J. Med. Chem. 21: 38-44, 1978,



151,

152,

153,

154.

158.

156,

157,

Hecht, S. B.,Blrota, N., Loy, M., and Roffmann, D.
A Study of Chemical Carcinogenesis. 8.
Tumor initiating activity of fiuorinated
S-methylchrysenes, )
Cancer Res. 38: 1694-1698, 1978.

Brunnemann, K. D., Adams, J. D., Ho, D.P.5., and
Boffmann, D.
The influence of tobacco smoke on indoor atmospheres
II. Volatile and tobacco-specific nitrosamines in
main~ and sidestream smoke and thelr contribution to
indoor pollution. Proc. 4th Joint Conf. on Sensing of
:2:1::8. Pollutants, New Orleans, LA., 1978, pp.

Schmeltz, 1., Tosk, J., Bllfrich, A., Hirota, N.,
Boffmann, D., and Wynder, E. L.
Bioassays of naphthalene and alkylnaphthalene for
co~carcinogenic activity. Relation to tobacco
carcinogenesis. 1In: "Carcinogenesis - A Comprehensive
Survey” Vol. 3, (R.¥. Jones and R.I. Preudenthal,
eds.), Raven Press, New York, 1978, pp. 47-60,

Dong, M., Schmeltz, 1., LaVole, E., and Roffmann, D.
Aza~-arenes in the respiratory environment: Analysis
and assays for mutagenicity. 1In: "Carcinogenesis - A
Comprehensive Survey” Vol. 3, (R.W. Jones and R.I.
rreudenthal, eds.) Raven Press, New York, 1978, pp.
97-108.

Roftmann, D. and Wynder, B. L.
The less harmful cigarette: Present and future.
World Smoxing and Health, Vol. 2, No. 2, Am. Cancer
Soc. 1977, pp. 30-34. -

Boffmann, D., and Wynder, E. L.
Identification and reduction of carcinogens in the
respiratory environment.
Zentralbl. Bakteriol. Parasitenkd., Infektionskr.,
Hyj., Abt. I, Orig. Reihe B 166, 1978, pp. 113-135.

Hecht, 6. S., Carmella, 5., and Roffmann, D.
Chemical Studiss on Tobacco Smoke. LIV,
Determination of hydroxybenzyl alcohols and
hydroxyphenyl ethancls in tobacco and tobacco smoke.
J. Anal. Toxicol. 2: 56-5%, 1978.

158.

-159.

160.

161.

162.

163.

164,

Hoffmann, D. HBecht, S. 8., Schmeltz, I., and
Wynder, B, L.
Polynuclear aromatic hydrocarbons: Occurrence,
formation and carcinogenicity. Proc. Symp.
*gtructural Correlates of Carcinogenesis and
Mutagenesis: A Guide to Testing Priorities.” FDA,
Annspolis,mD., 1977, .pp. 120-128.

Bchmeltz, 1., Boffmann, D., and Toth, B.

, Hydrazines: Occurrence, analysis and carcinogenic
activity as related to structure. Proc. Symp.
"Structural Correlates of Carcinogenesis and
Mutagenesis: A Guide to Testing Prioritiesa.” FDA,
Annapolis, MD., 1977, pp.172-178.

Hoffmann, D., Rivenson, A., Becht, 8. S., Bilfrich, J..
Kobayashi, K., and Wynder, E. L.
Model studies in tobacco carclnogenesis with the
8yrian golden hamster.
Prog. Exp. Tumor Res. 24: 370-3%90 Karger, Basel,
1978.

Hecht, 8.8., Chen, C.B., Birota, N., Ornaf, R.M., Tso,
T.C., and Hoffmann, D.
A Study of Tobacco Carcinogenesis. XVI. Tobacco-
specific nitrosamines: Pormation from nicotine in
vitro and during tobacco curing and carcino-
genicity in strain A. mice.
J. Natl, Cancer Inst. 60: B19-824, 1978.

Wynder, B.L., Boffmann, D., McCoy, G.D., Cohen, L.A.,
and Reddy, B.S8.
Tumor prowmotion and cocarcinogenesis as related to
man and his environment. In "Carcinogenesis - A
Comprehensive Survey, Vol. 1I, Mechanisams of Tumor
Promotion and Cocarcinogenesis.” (.J. Slaga, A.
Sivak, and R.K. Boutwell, eds.) Raven Press, New
York, 1978, pp 59-77.

Becht, 5.8., LaVoie, E., Mazzarese, R., Anin, S.,
Bedenko, V., and Hoffmann, D.
1,2-Dihydro-1,2~dihydroxy-5-methylchrysene, a
major activated metabolite of the -environmental
carcinogen, S-methylchrysene.

Cancer Res. 38: 2191-2194, 1978.

Brunnemann, K.D., Stahnke, G., and Roffmann, D.
Chenical Studies on Tohbacco Smoke. LXI. Volatile
pyridines: Quantitative analysis in mainstream
and sidestream smoke of cigarettes and cigars.
Anal. Lett. A-11 (7), S545-560, 1978.



165.

166,

167.

168.

169.

170.

f 179,

QIG9Sv289

Schmeltz, 1., Chiong, KX.G., and Hoffmann, D.
Pormation and determination of ethyl carbamate in
tobacco and tobascco smoke.
J. Anal. Toxicol. 2: 265-268, 1978,

Becht, 8.8., Chen, C.B., McCoy, G.D., and Roffmann, D.
A 8tudy of Tobacco Carcinogenesis. XVII, Tobacco
specific nitrosamines: Occurrence,
carcinogenicity, and metabolism.

Anmsrican Chemical Soclety Symp. Ser. 101, 125-152,
1979.

Becht, S8.5., Chen, C.B., and Boffmann, D.
A Study of Tobacco Carcinogenesis. XVIII.
Tobacco specific nitrosamines: Occurrence,
formation, carcinogenicity, and metabolism.
Acc. Chem. Res. 12: 92-98, 1979, '

Chen, C. B., McCoy, G. D., Hecht, S. S., Hoffmann, D.,
and Wynder, E. L.
A Study of Chemical Carcinogenesis. 10. High
pressure ligquid chromatographic aasay for
o-hydroxylation of N-nitrosopyrrolidine by
isolated rat liver microsomes.
Cancer Res. 38: 1812-3816, 1978.

Chen, C. B., Hecht, S. §., and Hoffmann, D.
A Study of Chemical Carcinogenesis. 11, Metabolic
a-hydroxylation of the tobacco-specific carcinogen
N'~-nitrosonornicotine.
Cancer Res. 38: 3639-3645, 1978. ~

Becht, S.S., Hirota, N., and Boffmann, D.
A Study of Chemical Carcinogenesis. 12,
Comparative tumor initiating activity of
10-methylbenzo(a)pyrene, 7,10-dimethylbenzo(a)~
pyrene and benzo(a)pyrene.
Cancer Letters 5: 179%-183, 1978.

Becht, 8.5., LavVoie, E., and Hoffmann, D.
A Study of Chemical Carcinogenesis. 13.
Structure-activity relationships in polynuclear
aromatic hydrocarbons. Proc., of the Lawrence
Berkeley Laboratory Conference on Carbonaceous
Particles in the Atmosphere, {(T. Novakov, ed.)
Natl. Techn. Inform. Serv., U.S. Dept. Commerce,
Springfield, VA., 177-186, 1979,

172. Boffmann, D., Adams, J.D., Brunnemann, K.D.,
and Hecht, S.S.
Chemical Studies on. Tobacco Smoke. LXII.
Assessnment of tobacco-specific N-nitrosamines in
tobacco products.
Cancer Res. 39: 2505-2509, 1979.

173. Schmeltz, I., Brunnemann, K.D., and Hoffmann, D.

Trace analysis in agricultural products: Methods
for hydrazines, carbamates, N-nitrosodiethanol-
amine, and other compounds. In: "Trace Organic
Anslysis: A New Prontier in Analytical

B Chemistry”, (H.8. Hertz, and S.N. Chester, eds.),
Natl. Bureau of Standards Specisl Publ. No. 319,
U.B8. Govt, Printing Office, (No. 003-003-02054-1),
Washington, D.C., 1979, pp. 297-309.

174. Hoffmann, D., Brunnemann, K.D., Schmeltz, I. and
Wynder, B.L.

Trace analysis in vespiratory carcinogenesis. In:
"Trace Organic Analysis: A New Frontier in
Analytical Chemistry™, (8.5. Hertz, and S.N.
Chester, eds.), Natl. Bureau of Standards Special
Publ. No. 519, 0.5, Govt. Printing Office (No.
003-003-02054-1), wWashington, D.C., 1979, pp.
131-141, .

175. Schmeltz, I., Brunnemann, K.D., and Boffmann, D.
Aza-arenes and other nitrogen-containing
compounds In the respiratory environment. Proc.
AIChE Symp. Ser. 196: 312-320, 19B0.

176. Lavole, E., Tulley, L., Pow, E. and Boffmann, D.
Mutagenicity of Aminophenyl and Nitrophenyl
Ethers, Sulfides, and Disulfides,.
Mutat. Res. 67: 123-131, 1979,

177. Tosk, J., Schmeltz., I, and Boffmann, D.
Hydrazines as Mutagens in a Histidine-Requiring

Auxotroph of Salmonella typhimurium.
Mutat. Res. 68: 247-257, ¥575"

178. Becht, B8.B., Mazzarese, R., Amin, 8., LaVoie, E. and
Roffmann, D.
A Study of Chemical Carcinogenesis 15. On the
Metabolic Activation of 5-Methylchrysene.
"Polynuclear Aromatic Hydrocarbonsg®, {P.W. Jones
and P. Leber, eds.}, Ann Arbor Sci. Publ., Ann
Arbor, MI, 733-752, 1979.



179.

180.

181.

182.

183,

184.

18s.

LaVoie, E., Bedenko, V., Hirota, N., Hecht, S$.S. and
Boffmann, D.
A Comparison of the Mutagenicity, Tumor-Initiating
Activity and Complete Carcinogenicity of Poly-~
nuclear Aromatic Hydrocsrbons. In "Polynuclear
Aronatic HAydrocarbons®, (P.W. Jones and P. Lebar,
eds.), Ann Arbor Sci. Publ., Ann Arbor, NI,
705-721, 1979.

Bchmeltz, 1., Wenger, A., Boftmann, D. and Tso, T.C.
Chemical Studies on Tobacco Smcke LXIIX. On the

Fate of Nicotine During Pyrolysis and in a Burning
Cigarette.

J. Agr. Food Chem. 27, 602-608, 1979.

Hecht, 8.8., LaVole, E., Mazzarese, R., Hirota, N.,
Ohmori, T. and Hoffmann, D.
A 8tudy of Chemical Carcinogenesis 16.
Comparative Mutagenicity, Tumor~Initiating
Activity, Carcinogenicity, and In Vitro
Metabolism of Pluorinated S-Mathylchrysenes.
J. N‘tL‘ Cancer Inst. §3: 855-861, 1979,

Boffmann, D., Adams, J.D. and Wynder, E.L.
Chemical Btudies on Tobacco Smoke XLV. Formation
and Analysis of Carbon Monoxide in Clgarette
Mainstream and Sidestream Smoke.
Prev. Med. 81 344-33%0, 1979,

Patrianakos, C., and Hoffmann, D,
Chemical Studies on Tobacco Smoke. LXIV. On the
analysis of aromatic amines in cigarette smoke.
J. Anal. Toxicol. 3: 150-1%54, 1979,

Wynder, E.L. and Hoffmann, D.
8moking and Health: Pathogenic and Preventive
Considerations.
Bull. Schweiz. Akad. Med. Wiss, 35: 83-98, 1979.

Wynder, E.L. and Hoffmann, D.
Rauchen und Gesundheit. Die Epidemiologie
tabakbedingter Erkrankungen.
Therapiewoche 291 8747-8857, 1979,

Hecht, B.8., Chen, C.B., McCoy, G.D., Hoffmann, D. and
Domellst, L.
A Study of Chemical Carcinogenesis. 18.
t-Hydroxylation of N-Nitrosopyrrolidine and
N'-nitrosonornicotine by Human Liver Microsomes.
Cancer Letters 8:1 15-41, 1979,

187.

188.

189.

190,

191.

192.

193.

194.

Amin, B., Hecht, S8.5., Lavole, Z., and Roffmann, D.
A Btudy of Chemical Carcinogenesfe. 19. Synthesis
and Mutagenicity of 5,1 !-Dimethylchrysene and Some
Methyl-Oxidized Derivatives of S-Methylchrysene.
J. Med. Chem. 22: 1336-1340, 1979.

Hecht, 8.8., Amin, S. Rivenson, A. and Aoffmann, D.
A Study of Chemical Carcinogenesis. 20. Tumor
Initiating Activity of 5,11-Dimethylchrysene,
$,12-Dimethylchrysens and S-Methylchrysene.
Cancer Letters B: 63-70, 1879.

Mecht, 8.8., Chen, C.B., Ohmori, T., and Roffmann, D.
A Btudy of Tobacco Carcinogenesis XIX.
Comparative Carcinogenicity in 7344 Rats of the
Tobacco-Bpecific NRitrosamines, N'-Witrosonor-~
nicotine and 4-(N-Kethyl-KN-Nitrosamino)-1-
(3=-Pyridyl)~-1-Butanone.

Cancer Res. 40: 298-302, 1980. -

Roffmann, D., and HRecht, B.S8. ~
Tobacco and tobacco smoke {volatile and tobacco-
specific nitrosamines). In: B. EBgan, R. Preuss-
mann, I.K. O'Neill, G. Elsenbrand, B. Splegel-
halder, and H. Bartsch (eds.), Environmental Car-
cinogens Selected Methods of Analysis. Vol. & -
R-Nitroso Compounds. IARC Bci. Publ., No. 45: 63-
107, 1903,

Roffmann, D. and Brunnemann, K.D.
Gas chromstography (GC} of volatile nitrosamines.
CC-TEA of wvolatile nitrosamines from tobacco pro-
ducts. Int H. Egan, R. Preussmann, I.K. O'Neill,
G. Bisenbrand, B. Spiegelhalder, and H. Bartsch
{eds.), Environmental Carcinogens Selected Methods
of Analysis. Vol. 6 - N-Ritroso Compounds. IARC
8ci. Publ., Wo. 45: 363-366, 19813,

Schmeltz, I., Wenger, A., and Hoffmann, D.
TLC i{n the Analysis of the Respiratory
gnvironment. {J.C. Touchstone and D, Rogers,
eds.), J. Wiley and Sons, New York, 1980, pp.
325-347.

Hecht, 8.8., Carmella, 5., Mori, H., and Hoffmann, D.
A Study of Tobacco Carcinogenesis XX. Role of
Catechol as 8 Major Cocarcinogen in the Weakly
Acidic Praction of Bmoke Condensate.

J. Natl. Ceancer Inst. 66: 163-169, 1981,

Roffmann, D., Tso, T.C. and Gori, G.B.
The Less Sarmful Cigarette.
Prev. Med. 9: 287-296, 1980.



*29-15 'dd ggéL ‘wvpasiswy

‘eiQqnd 33bny . (°pa ‘Axsuwulag ‘¥) ‘118D

a3scuw) ayl Jo Lborotg, Ul SHUTWESOAITU-N
S731oads oodeqol Jo K3yojyuabouidiwd dydoajouebig

‘0 ‘UUBWJIJOH PU® ‘°§°S ‘AYJRH ‘L ‘FiowyO ‘°V ‘uUOsuUBATH L0

*0R6L ‘66EL-96€1 :OF °SaY 1sduwd
sausslaydriyram-g woaz Lyreoyroquiam
pami0] ST01POIPAYTIP JO A3Ta3idw Buyepjujl-IoWnl

‘A ‘UURWIIOH PUR ‘Y ‘UCBUBATY ‘°*8*8 ‘3IYOeH 90T

“LSE~-6rE "dd ‘9g6L ‘uod] ‘a3ouw) U0 YOlIRESAY
203 Aousby (suolIBUIIIUI (°spd ‘tAugszagg
‘W puw ‘ocawubayse)d ‘W ‘@3INIOTaD T ‘aeyyem °‘V°d)
‘1€ "ON SUOTIPITIQRG JFJTIUSES VI , ‘@dudxandd0
pue uoliIRwioyd ‘sysireuy :spunodwuo) OSOAITN-N,
iul  *sao3deg bupLjipow jJo MuInTIFul Y3
PuUR FUTPTTOC11LdOosOAITU-N PUR IUJIOSTUIOUOBOIITU-,N
30 uvorlerdxoxpiy-o djroquiss 1037 siessy

*Q@ ‘uuRwjijol puv ‘°@°9 ‘A0DOW ‘°*§°S ‘IYIIH ‘°€°D ‘UIYD ‘50z

*g£9L-66¢ *dd ‘pg6l ‘uocdq ‘18due) uUOC yYdIvesIy
103 Aouaby [vuoylRuiIIuI  (*spe ‘jAugszage
*W puw ‘cieubalse) "N ‘@8INTITIH T ‘IeXTEM "VY°'3)
‘L€ *ON SUOYIRDTIQNd DTJFTIUSTIS DYVI ,‘8dusianddo
pue uorIPwioyl ‘sysdArTRuy :gpunodmo) OBOXIITN~N.
Ul  ceuouwInNqQ-|~([ApTaAd-g)-| ~(OUTUESOIITU
~N-TAYISW-N)~) PUR IUTIODTUIOUOSOIITU~, N
‘SOUTWESO2ITU DIJT28ds-000WQO] BYY JO WETTOQRISN
*Q ‘uusnjJOR

pue ‘°g ‘uyT ‘°y ‘Bunox ‘°-g*') ‘usy) ‘°g'g ‘Iyoey ‘y0r

‘ri§-L0S *dd ‘Qgél
‘uocdq ‘18JuUED UC YDIWESIY 103 Aouasby TRUOTIRUISIU]L
(*spa ‘TAuQezTiIQd °M ‘Oawubaise)d M ‘a3nyoyan -
‘28T®M "¥°3) LE "OR SUCTIVITIQNd D¥3JTIUSTOS DUVI
» *3J2UI2ANDOQ pue UOTIRWIOG ‘sTmiTeuy spunocduo)
OS0IITN~-R., IUI °833npoad 6OORQO] UJ BAUTWEEOIITU
231371o3ds-0009q03 puw P[FIETOA JO sysAyeuy
SIIIAXTT 3XOWS O2D9QOL U0 SIIpNnIg TwIIwWaIYD

*$°S ‘3IYDIY puw cp°f ‘Iperd ‘°Qq°C ‘swepy ‘°q ‘UuwwiJOH ‘€0

*09Z-1§Z *dd ‘pget ‘30X MmN ‘10qQIwg
buyads prod ‘°1qnd Liojwioqe] 2oqawy butadg prod
283381eb3) #Jes v g J3odey Lanqueg °*saocawyy
qOowWs 0OOWQOY pUR B3I8avbTO TRJmawy seT Byl
*1°3 ‘aspuip pue

*Q ‘UuRWIJOH ‘°g§°S ‘IYDSH ‘°"[°F *STOA®T °“Z0Z

“LTi-€LL _-dd ‘past
‘310X maN ‘aoqaep buyads prod ‘-rqnd Liojwioqe]
aoqaeg buyadg proD ¢@IIsawbBID ejJeg v 1¢ 3aoday
Linqueg “‘syigeusbouidied 0I28QOY U SBUTWESOIITU-N
JTTIC[OAUOU pUR BTTIVIOA JO S$TOCI Yyl

“8°'B ‘IYDSH puw ‘°@°D ‘usy) ‘-q ‘uuwEjjoy

‘gey-Liy “dd ‘gg6lL ‘OTYO ‘snqunyod
‘B2 BTTEIINE ‘°BDPE ‘STUUST ‘LY puw yjesiofg °‘y
«*$3128332 teo76or01E puw Laysjwayd tsuoqaedoapiy
Oyivuoay aweronuiiod, (Ul ssusyluvIONTORURQ
Y} JO uUOTITATIDE DYTOQRIew Byl uo
*d ‘uuesjjon

vc. s-> ooxcovon -tm .:.ﬂs ‘-u -.d°>3 Quwlw luno.n

“LSOL-LvY0L -dd ‘0861 ‘OYYO ‘engmntod
‘89214 [T ‘8PP ‘STUUIT L'V puw y3IIsiofg 'y
93283337 [®D)6OYOYE puw Aajsyweyd 1wuOqIwWICIPAH
O7iewoay awaysnuiyod, Ul “suoqaedoaply
Sjivmoae 1wardnuirod 2331240723 JO wsjrOogeam
puw L37ayadw buyjeyaTuy Jomny ‘K3yjojusbelnyg

‘a@ ‘uusEj o pue ‘A ‘oxuspag ‘1 ‘KerInl ‘-3 ‘ajoaw]

“L1861 ‘BLST-CLST 9% “wayd *bip ‘¢
*seudIyjuvaonyIozusq Jo susbouiszed
®3wmyxoad [wyausjod sw syoyp OIpAYIp 3O syseyizuig
. ‘a ‘vuues ol

Pu® *8°g ‘3Iydeg ‘-3 ‘sjoAwI ‘A ‘oxuspeg ‘°‘g ‘ujwy

‘0B6L ‘OSE-SEC 19SC ‘aeg~IqA
*6L61 ‘LZ-81L *3deg ‘Auswmisp jo dyrqndey
T®I9084 ‘3IGA0UURH ‘BIneTusbUl 28UDEINSA UTSISA BY]
30 LPOUBIIJUOD suoqiIwdOapAE STIemoxy O3 (okokrod,
8yl 1% pejuesaigd csyssusdouiaiwd ooowqoly
Uy sucqiedoapdy sj3ewoaw aweronuliod Fo sro2 eyl

. “1°3 ‘33pudy pue *g-g ‘JydeR ‘°Q ‘uuwszjod

“Z6T-LLT 4d gL
‘vd ‘ejydyepeliud ‘saspuneg ‘(‘spe® ‘-Ip ‘jusmneaq
*dTL PUW PIRJUIIIONDF *d) ‘,UOTIUSABIL puw
Abotojwapydz aeduwe), tul ‘g xe3deyd ,ocadwqal,
‘a ‘uuvNJOH puw 13z ‘aspuly
‘0861 ‘65T-GST 1y cTOOTXOGL ‘TwWuUY ‘[
) csouway
Puv AuNmIsD s8N ‘'Y g [} SyJ WOlI] 883I8IeHYD
Pe3OSTaE JO IXOWS ByY U] FBUTWESCIITU~N DTFIoeds
~0d2wqOo] puw S[TIVIOA JO JFUsuls se safivivdmo)
*IAXT ¥Xowg 02D>wqol uUO saypnlg Tedjweyd
: ‘aQ ‘uuvwzJOR puw Q[ ‘swepy ‘3 ‘TypY

‘10z

‘oot

“661L

“961

“Lel

‘961

‘661

1

652456517




STSISV28I

208.

209.

210.

212,

213,

214,

215,

Piade, J,J., and Hoffmann, D.
Chemical Studies on Tobacco Smoke LXVII.
Quantitative Determination of Alkaloids in Tobacco
by Liqui{d Chromatography.
J. Liquid Chromatog. 3: 1505-1515, 1980.

Lavoie, E.J., Tulley, L., Bedenko, V. and Hoffmann, D.
Mutagenicity of Methylated Fluorenes and
Benzofluorenes.

Mutat. Res. 9 167-176, 1981.

Becht, §.8., Carmella, S., and Boffmann, D.
Chemical Studies on Tobacco Smoke VXX.
Quantitative Analysis of Alkyl-2-Hydroxy-
2-Cyclopenten—-1-Ones in Tobacco Smoke.

J. Agr. Pood. Chem. 32: 401-404, 1981,

El-Basyoumy, K., LaVole, B.J,, Hecht, E5.5., Pow, E.A.,
and Hoffmann, D.
The influence of methyl substitution on the
mutagenicity of nitronaphthalenes and
nitrobiphenyls. -
Mutat. Res. Elx 143-153, 1981.

Hoffmann, D. and Wynder, E.L.
Radioactivity in clgarette smoke.
New Engl. J. Med. 307: 312, 1982.

Lavoie, E.J., Hecht, 5.S., Amin, 6., Bedenko, V., and
Aoffmann, 0.
Identification of mutagenic dihydrodiols as
metabolites of benzo(j)fluoranthene and
benzo(k)fluoranthene.
Cancer Res. 40: 4528-4532, 19B0.

Hecht, 8.8., Chen, C.B., and Hoffmann, D.
A Study of Chemlcal Carcinogenesis, 29.
Metabolic B-hydroxylation and N-oxidation of
N'-nitrosohornicotine,
J. Med. Chem. 23: 1175-1178, 1980.

Hecht, §8.8., LavVoie, E£.J., Bedenko, V., Hoffmann, D.,.
Sardella, D.J., Boger, E. and Lehr, R.E.
A Btudy of Chemical Carcinogenesis. 32,
On the metabolic activation of dibenzofa,i]pyrene
and dibenzo[a,h]pyrene. 1In: "Polynuclear Aromatic
Aydrocarbons: Chemical Analysis and Biological
rate®, (M., Cooke and A.J. Dennis, eds.), Battelle
Press, Columbus, Ohio, 1981, pp. 43-54.

216,

217.

218.

219,

220.

221.

222.

Hoffmann, D. and Wynder, E.L.
The low yleld cigarette. Editorial.
Am, J, Publ. Bealth 70: 1143-1144, 1980.

tavoie, E.J., Tulley-Preiler, L., Bedenko, V., Girach,
t., and Roffmann, D.
Comparative studies on the tumor-initiating
activity and metabolism of msethylfluorenes and
methylbenzofluorenes. In: “Polynuclear Aromatic
Hydrocarbons: Chemical Analysis and Biological
Fate®", (M. Cooke and A.J. Dennis, eds.), Battelle
Press, Columbus, Ohio, 1981, pp. 417-427.

Hecht, 8.B., Chen, C.B., Young, R. ané Roffmann, D.
Mass spectra of tobacco-specific nitrosamines,
their metabolites, and related compounds.
Beitr., Tabakforsch. 11: 57-66, 1981%.

Lavoie, E.J., Rivenson, A., Bedenko, B., Kolb, E.,
Ohmori, T. and Hoffmann, D.
Carcinogenicity in Syrian golden hanmsters of
N-nitrosamines formed during nitrosation of
spermidine.
Cancer Detection and Prevention 4: 79-84, 1981.

Amin, 8., Becht, §.5. and Hoffmann, D.
Synthesis of angular ring methoxy-5-
methylchrysenes.

J. Org. Chem. 46: 2394-2398, 19R1.

Hoffmann, D. and Wynder, E.L. .
Tobacco and tobacco smoke. A continuing public
health issue. Tobacco J. Internatl. (1): 83-85,
1982,

#Hoffmann, D., Castonquay, A., Rivenson, A. and
Hecht, S.S.
Comparative carcinogenicity and metabolism of
4-{methylnitrosamino)~1-{3~pyridyl)-1-butanone and
N'-nitrosonornicotine in Svrian qolden hamsters.
Cancer Res. 41: 2386~2393, 1981.



*TB6L ‘OSI=1¥iL i1 “TIWUIBIUI “yOSAOFARQEY 23734
*8020%wQ03
LAoyang JO $OJ3ISTIANIONINYD IYOWS pue JEIT
fuoww uoTs8a2631 aTdja[NW pue UOTIET2130D aTdwuyB
*ag ‘uueN)jon

puw -vnoﬂ -Qﬂlv‘ s-h-ﬂ .:«ﬂGIEU .oU-F -OIF ohﬂN

— *Zo6L ‘POT-66Z
3L "TGQnd "TO§ JYVI ‘aduway ‘uodl 8308333
1e2160701@ PU® IDUIIINIDQ0 :SPUNOAWOD OSOAITH-N
‘-Spad ‘syamg °1 puUR BP0 °*K ‘oOavubaised N
ITION,O0 “N°I ‘yas3zed °'H :ul “siejswey uspiob
u®taks uy L31oTuaboutrdawd puew s3IdApoad 0D3¥qOY
Uy UOTIVEMIO] ‘SISA[RUT TIUTWRTOURYIITPOROCIAITN-N
*S§°Ss ‘3Iyoen

pPU® ‘°y ‘uosudAI® *°d°N ‘uuemNaduunag ‘°"Qg ‘uuvmjoH °9¢€Z

“ZB6L ‘TYZTI-6EZ1 Ty °“sed IBdUR)
“UTXS J6NOE UT BIDNPPE VYNA
:aprxode 10IpOaPAYTIP Iudekaysrdyzaw~g JO uUOFIWWIO)
uo dnoab 14&yjew uoybeaz Leq ® JO sdudnNyJul
°q ‘uuvwjjod
pu® ‘°S°8 ‘JYOSH ‘LT ‘SYOAWT ‘°Y°Y ‘URIXTTeR °‘SET

*Z861 ‘ZS-6r 1T sysausbOUYDIN)
*suayauraony(x)osueq
puw ‘asusyijumaionrj(f)ozuaq ‘asuayjuwaonij{qlozusq
JO STOTPeARPAYTP JO AJTAlidw BUTIEFIJUT~IOENy
‘8¢ sysdsuasbouloaw) TeoTwWeYD jJo Lpnig ¥
*q ‘uuvejjod

pus ‘-i -.h:h:h tegeg ‘IYOIR ..m sCﬁ“ tepeg s.ﬁO’ld *“¥EZ

*T861L ‘LO0S-66F ILP °"TQRd °TI8 DUVYI ‘eduwmay ‘uoin
"$308333 1w0160107Qg puw #duUs1and30 sspunodwo)d
08013 IN~-N ‘°Bpe ‘siaeg °71 pue wpuyo °W ‘ocasubsise)
‘M ‘TTTON,0 "d°1 ‘ydsiieg g 1ul °“uorInN3Ifasqng
WNTISINSP JO $IDBJJe 1BUTI0ITUIOUOSBOIITU~,N pPum
SUTTOYdIOMOROAITU-N 3O UOTITATIOW DYTOQWISE Yl UQ
*Q ‘UUBEJZOH PUE Y ‘UOBUSATY ‘¥ ‘Bunox ‘*§°B ‘IYOGR °EET

*1861 *LZLL-EZiLL 1T Syseusbouydae)
‘ayoms 0008QO3 puw §3INpoid 02dwqo3 U PUTuUE
~[OURYISTPOPOIITU-N JTUIBOUTOIND B8YI JO IUSWSTIESY
*XIXT 3XOM§ 020%wqol UO SITPNIS TRITMEYD

*q ‘uurEjJOH Puw °*@°) ‘uvuewauunig °ZET

‘1861 ‘BOEY~SQLY :LP “sey asduwd
*s3addy1p Jjnus JO BAY[eS 8yl U} pue Jjnus
U} SIUTERSOIIJU~N 271312ade-0359Qqo]3 djusboutdiwd
*IIIxx sysausbouldied oa2uqol 30 Apnig ¥
“@°C ‘swepy puv g ‘vuemjjod ‘1€

— *i1861
‘GL-6¥ t¥LL ‘a3 ‘dwis SOV ‘('sps ‘unequauuel
*Y*S PUR UBTUEDS *Y°'Y) ‘spunodwo) OSOGIITH-N
tUl  *SAUTWRSOIITU DYIDLD O wsjroQEIAEM IYL
*Q ‘UURWIJOH PUW *D°8 ‘UIYD ‘°Q°D ‘A0JdW ‘*S§'S ‘Iydey

“L86L ‘CLZT-L¥T 1¥LL "aes *duwis sOov ‘(-sps
‘WNEQUIUURY “Y¥°S PUY URTUEDE °*y y) ‘spuncodwo)
OBOIIFN-N tUI °832Npoiad 00OWQO3I UY SBUTWRSOLIJU-NR
3o KX37ojuaboutoaed pue S2UBIINDI0 ‘UCTIRWICY
*S*§ ‘ayoay

pue @y ‘uuvwauunag *q°f ‘swepy ‘°g ‘uuRwIIOy

*TO6L ‘0Si-lrl "_m_ “83y *aeank
cunyanupydAl erravoutes

SPIPMO]} BB[OZRQIED pPIaInI¥TIsqQns jo L31ojusbwany
‘Q ‘uuvw3IJOH puw ‘A ‘oxusped ’°9 ‘sbbrag ‘*r°3 ‘IToaw]

‘yLz-g9z +dd

‘€861 ‘AN ‘3YI0X m@N ‘-dxo) buyysyrqnd saaydsywap

*uoy3ed71ddy pue ‘spoyien ‘sTejuawepung *ABoTod

~1X0L U] [OOL AJ3IDTPIIJd ¢ B® UOTIVIS110D) KIFATIOY

~-31n3dna13s ‘(-pa) Haaqron 71 iur - suoqaed01piy

' d13vwole awdrdnuitod Jo sdjysuoyieres

£37107usboUTIIRD~SINIDNIIS SYY 10] SFEE] IRTNISTON
‘A ‘UURWIJOH PU® ‘S 8 ‘IYSH ‘°p°3 ‘sroae]

‘LB6L ‘SPEV-LYEY Ty °*Ss¥ 1sdUw)
~ousaid{j‘e)osuaqip Jo sbuga

aenbue sy UT UCTINITISQNS BUTIONTJ AQ UOTIWWIO)

107P0IPAUTP Jo puw A3joJusbiacwny JO UGTIINpEM

*3°¥ ‘aye1 puw °3

‘13bog ‘‘r°Q ‘wlraplus ‘g ‘uuvwniiog ‘°s ‘wuwlejey
‘7 'oxebuid ‘A ‘Oxuapeq ‘°r°2 ‘eJOAw1 ‘‘S'g ‘iyoey

‘1861 ‘WYC-LEEC 106 w8y “3Iwang
*88[029QIRD03ITU
puw ssjozeqasdoutwe Jo A3fotusbhejny
"Q ‘uuvaizjOl Que D ‘ebBTiag ‘Y ‘YTA0D ‘*pr7 ‘ejoaw]

‘1861 ‘65L-LSL 161 °TOdFXOL "WSO) POOJ
*uauoa buylwldE[UOU JO poCTq puw
PINTJ I18991Q U} STEATRUR ISPUTWWEOIITU FTFIVTOA
*7°3 ‘aspudn
PuU® *Qq ‘uuvmjJOH ‘°‘r£°7 ‘ITOAWT ‘Y ‘URTXNTTIM

“LB6L ‘LYVE~LOFE LV °"S3Y aedue)
*s3udayjuruaydriylan jo wsyroquIdW
pus L37ay3oe Suyiwyajul 1ocuny ‘A3joyusberny
‘q ‘uuwajjOR

PUR A ‘Oxuapasg ‘1 ‘aarrexg-kaT(nl ‘‘p3i ‘syopw

x4

*6TT

44

44

- I44

144

“ree

%44

6582456519




*ZO61 ‘LEP-€Z¥ 10 HITe?d °‘uoajauz *xol °C

‘1108

paruawe-abpnis Tedidjunw UOC PIINITND ©IADWQOY WOl

paiecaizd 833382vH3D O INOWS UT TIXDTU PUP WUNTUPED

*D ‘Buyajld pue ‘°g°( ‘sEEPY

f°Q ‘UURWUIJOH ‘LA ‘XS ‘°Y°D ‘eyoed ‘°"H°m ‘uuraudlIng
"€B86L ‘T4 ‘uolvd WD0Q@ ‘°duUl ‘883ad YO ‘ZET-10T
“dd ‘g -[OoA ‘uwl puv STRWIUY U} saownl TUSEN
‘(*p®) RTUZIY °*9 Ul ° UOTIVATIDE OFloqQeIaw
30 $33n0a wTqyssod 9uUIbOUTOARD AJFARD [uUSEN

*Q ‘uuRrWJOH LUW ‘°y ‘Aenbuolse) ‘°§°S ‘IYdIH
“Eg6lL ‘713 ‘uoley wdog ‘°duUl ‘s88ad O¥D ‘ELI-~6L
*dd ‘g -10A ‘uew puU® BTRWIUY U] SI0WNL [USEN

‘(*pP3) XTUZIY % Ul ‘SIUTWESOCAITU OFFToede-00
~ovqol AQ pa3onpul saowny A31A80 [essuU [eIuswiaedxy
°g ‘uuwmuijijof
pus ‘°*g°s ‘3ydeyg ‘°y ‘wAnang ‘°y ‘ucsusaty
“ZBEL ‘6Y0Y~S¥QY iZ¥ °EIY IIDURD
*ssudayjuvuayd pajwriyraswifod

30 wsyioquiaw puw A3yajidoe HujIvyITUI-aOWNY

*a ‘uusvwjjon
pues ‘-] ‘ASTFRIIJ-AATINL ‘A ‘Oxuapag ‘°"rL°F ‘8I0ART
. "£861 ‘Z0y~ © 83y caelny

. .::«u:lacueﬁuocOEuoa
U}l sauaayjueuayd painjzyasqns o K3joyuabezny

. g ‘uussj ol
pue ‘-4 ‘oxuspag ‘' ‘I3TT8II-ASTINL ‘°L°7 ‘0T0AR1

*L9-¢v *dd ‘cgét
‘reswg ‘i1sbavwy ‘(*ce ‘asbanquoy *3) ‘siesseorg SIS
-auabouydaw) OATA UF puw sInbjuyssl bujjurwd UIXS
‘9z *TOA ‘ydoawaesay aown] Tvivswtiadxy uj ssazboag
*93183uabourdavwd 0309qol Uy sAESSROYE UTXNS
*S°g ‘3IY29y pue
‘L3 “‘IycART] ‘Y ‘ucEuIAYY ‘°1°3 ‘apuim ‘'q ‘uuRw 330H
*T861 ‘9¥8-1¥8 i wysauabouydaey
. *ausyjumionty;
-1Ayrau~-gd puw ‘auayiuvionyrAylrdw-z ‘susyjusaonyy
3O 98331 [OGEIIL JFubelnw Y3 FO UOTIEWDFITIUIP]
*aQ ‘uurwsjyol
pue ‘°p ‘3IYdey ’°*¢°3 .C«0>IJ

‘oxuapeg ‘-g°g

“61-1 ‘Z86:

‘HO ‘saqunio) ‘es8l1d a[Taawg ‘(°sps® ‘I8ysyd "1°D

pue ‘syuusq "C°v ‘#00) ‘W] ‘ AaisTweyn teatbort

-078 puw [RO18Ayd isUOQIRI0IPAY OTIewoay 2eITONU

-Atod, :ul *A3jorusbiaowny uo IaAnNaNnaIE [ROTUWEYD

JO 3ID3J3@ :su0qQarDOoIpAY Dyjewoaw asaronuiiod
*S°S 'IYdeH puw ‘°p°3 ‘syoae] ‘g ‘uuruzjop

"6L10S

~-28 (SAd) SHHA "Z86L ‘°2°A ‘uoibuyysem ‘SadTA
-19§ URWNY PUW YITEIH jJO juswlrredad *s°Q °IeIauad
uoabing ay3l jo Jaoday ¥ L 3edue) - buyyouws
jo ssduanbasuoy yijreay, VI °ITI JIvg " ,.E3IdNP
-01d 020%QOol Y3Iym sysaudbouydsaw) rejuswyiedxy,

*I ‘uUuRwOR puw °*Q ‘uuvwjijof

"isT

‘oSt "€861 ‘LST-L¥T

105 s9a71309d5I3d YITEIW ‘UCIFAUI *S[sauaboufd
~-1v) 050eqo3] uy WUabouldi1ed02 pue sasjowoxd aowny
*71°3 ‘aapudm puw ‘*g g ‘JYOSH ‘"Q ‘uuwwjol

‘1861 ‘"8°H°H °*3deg ‘g°n
Xuwg eqeg °‘say aaoue)d

‘To6tré—~t19ad
*IINUABIUT CBIUBPTAS
Teiuawyaadxd 194y3xo puw ‘sysireue Tedjweyd>0o1siyd
‘advgsvorg <7 1830npoigd 0ddoeqol jo K3yjoyusbould
-318D J3yj1>98ds uwbH10 uo asialsag Aboyodupn

1 ‘uuswljog puw °*a ‘uuvujjod

124

’ 086, *°"S°H'H
*3dag *S°0 ‘L06IZ6-088d Yuwg €IV °SIY I8DUWD
“TIRUAIJUL  “SUOTIVALSEQD [EIJUTTD pejeTey puw
asduw) deal Kiojeaydsay-uon jo Lbotojwepyda ‘i
1830npoag oddeqol jJo L3jojusbouydawed
d13128dg uwbap uo asyaasap AborodugQ

*1 ‘UuUNU)JOH puw °g ‘uuvujl oy

) L4

‘Lt
"TU6L ‘LLT-¥LT 10T *¥O8 ‘bojewoly) ‘p
“SBATIVAT ISP
pajvriy3aw 1y9ay3 pue ‘susayjurusyd ‘suadvaylue
jo sysayjulsoald ay3l uo saniwiadwsl JOo adusnyjul
rAydeaboyvwocayo swb Kawyrydes Aq suoqawsoapiy
d13ewoaw 2waronuliod pejeriyliem 3o sysiywuy
*d ‘uuvijzoy pur ‘*peog ‘ayoaRT ‘@[ ‘suepy
"9re
*T86L “BLE-60C 1y *TQNd "§I§ DJUVI ‘@duRly ‘uokq
‘8303333 1wd1boloTg puw 3dUIINODO 1epunodwo)d
OBC1IIN~N ‘°*SpP@ ‘€Tauwg °71 pu® wpeO "N ‘oxsubeises
‘WOCTTI®N,0 “d°1 ‘ydosizeg °g :ul ‘siwsseolq
PU® 20UP11ND00 SAUTWESOIFTU=N DFF108ds 020wqoL
*$°8 ‘3YOIY puw -y

X114 ‘UOSURATY ‘°d*N ‘uusuwaduunig ‘*Qcp ‘swepy ‘°g ‘uuewjjol

‘ret

‘ez

Tt

‘irz

‘ore

“6ET

*8ET

682456520




12695289

252,

253.

254.

233,

256.

257.

258,

Hoffmann, D., Adams, J.D., and Haley, N.J.
Chemical Studies on Tobacco Smoke LXXVI.
Reported cigarette smoke values: a closer look.
Amer. J. Public Health 73: 1050-1053, 1983.

Brunnemann, K.D., Scott, J.C., and Boffmann, D.
N-Nitrosomorpholine and other volatile N-nitros-
amines in snuff tobacco.

Carcinogenesis J3: 693-696, 1982.

Boffmann, D., Brunnemann, K.D., Adams, J.D., Rivenson,
A., and Hecht, S.S.
N~-Nitrosamines in tobacco carcinogenesis.
Banbury Report 12: "Nitrosamines and Human
Cencer®, Cold 8pring Harbor Laboratory Publ., Cold
Bpring HRarbor, N.Y., 211-22%, 1982.

Hscht, 6.5., Castonguay, A., Chung, F.~L., Hoffmann,
D., and Btoner, G.D.
Recent studies on the metabolic activation of
cyclic nitrosamines. Banbury Report 12: "Nitros-
aminas and Human Cancer”, Cold Spring Harbor

Laboratory Publ., Cold Spring Harbor, N.Y.,
103-120, 1982,

El-Bayoumy, K., Hecht, S$.S., and Roffmann, D.
A Btudy of Chemical Carcinogenesis. 46.
Comparative tumor initlating activity on mouse
skin of §~-nitrobenzo(ajpyrene, 6-nitrochrysene,
J-nitroperylene, 1-nitropyrene and their parent
hydrocarbons.
Cancer Letters 16: 333-337, 1982

8runnenann, X.D., Hecht, S.S5., and Hoffmann, D.
Chemical Studies on Tobacco Smoke LXXIV.
N-Nitrosamines: Environmental occurrence, ig vivo
formation and metabolism.

J. Toxicol. - Clin. Toxicol. 19: 661-668, 1982.

Adams, J.D., Lee, S.J., Vinchkoski, N., Castonguay, A.,
and Hoffmann, D.
Chemical Studies on Tobacco Bmoke LXXIIT.
On the formation of the tobacco-specific carcino-
gen 4-(methylnitrosamino)-1-(3-pyridyl}-1-butanone
during smoking.
Cancer Letters 17: 339-346, 1983,

25%9. Adams, J.D., Brunnemann, K.D., and Aoffmann, D.
Chemical Studies on Tobacco Smoke LXXV.
Rapid method for the analysis of tobacco specific
N-nitrosamines by GLC-TEA.
J. Chromatography 256: 347-351, 19831,

260, Brunnemann, K.D. and Hoffmann, D.
Chemical Studies on Tobacco Smoke LXXIV,
Pyrolytic origins of major gas phase constituents
of cigarette smoke.
Recent Advan. Tobacco Sci. 8: 103-140, 1982.

261. Boffmann, D., Becht, 3.8., Raley, R.J., Brunnemann,
K.D., Adams, J.D., and Wynder, E.L.
Tobacco carcinogenesis: Metabollc studies in
human. Int “RBuman Carcinogenesis”, (J. Autrup,
ed.), Academic Press, Bew York, NY.,19831. 1In

press.

262. Wenke, G. and Boffmann, D.
A Btudy of Betel Quid Carcinogenesis 1. On the

in vitro N-nitrosation of arecoline.
Tarclnogenesis &: 169-172, 1983

263. Rice, J.E., LavVoie, E.J., and Hoffmann, D.
S{nthesll of the isomeric phenols and trans-2,3-
dihydrodiol of fluoranthene.
J. Org. Chem. 48: 2360-2363), 1983.

264. Adaps, J.D., Brunnemann, K.D., Becht, 8.8., Boffmann,
D., and Tso, T.C.
Biogenesis and chemistry of alkaloid derived
N-nitrosamines,
Presented at the 184th National American Chemical
Society Meeting, Kansas City, MO, Sep. 12-17,
1982.

26%. Lavoie, E.J., Shigematsu, A,, and Boffmann, D.
Aromatic amines and N-heterocyclics in tobacco
distillates.

Presented at the 184th National American Chemical
Society Meeting, Kansas City, MO, Sep. 12-17.
1982,

266. Brunnemann, X.D., Scott, J.C., and Boffmann, D.
N-Nitrosoproline, an indicator for N-nitrosation
of amines in processed tobacco.

J. Agric. Food Chem. 31: 905-909, 198).



+ssead UI °£R6| ‘s}sausbouidie)
. *UOJANIVQUT IAOWS JO D83
ayl pus (ANN) Suouwang-i-)14p1aidd-¢)-1L-(outuesoly
-JulAylsm)—y jo esop ITburs ® &q saeiswey uapiob
uwjikg uy saowny 30e23 KLi1039ajdsel JO uOIIdNPUI
*AXX ‘sjssusboujdaed oddwqol Jo Apnag ¥

*Q ‘uuewj JOd PuU® ‘°g ‘O0WNN ‘g [ ‘eWWPY ‘°S°S ‘IYOAH °6LT

*€B861 ‘E€LIL-69L1 3y syssusbouidawd
*s8paIJATIOR Twoybor
-01Q UJ S8DUIINIFIP 30 sTsRq awindatow s(qyssod
raujlouynbosy pue sujTournd jJOo wseyoOqEIIW By UO
‘g ‘uuwujjoy

puw ‘*y ‘nejewebIys ‘‘v 3 ‘swepy ‘°r°F ‘ejoaw] ‘gLl

‘peIITNQNg ‘€Q6L ‘ wWeyd pood °*djaby ‘r
c@3Ous 23383670 Ul TOUIIIND O3
108202383d 10(ew ¥ S® ISOIN[ISD JO UOTIWDIJTIUIPI
*3*1 ‘oml
pue ‘-Qq ‘uuwwjjom ‘"g-s *3IYSSH ‘°DH°8 ‘ewTIBWIED "LLT

*PAIITWQRS ‘€861 ‘- weyDd pood °2yaby ¢

caxous 933saebyo

Ul TOUDSIWD JO UCTIRWIO] Y3 U0 saIpniIs sysL(0akd
*Q ‘UUVEJJOH PUR ‘°§°§ ‘JIYOSH ‘°D°R ‘wITIWIWD ‘9LT

*%8a31d UI  *gg6l ‘°TOSIXQL ‘TRUY ‘[
TUOTIVAILTI 3O 3IIVIIJ® Y3 puw wep dajIvIRdwo)
:axoms #3303wbyio> uy ssutlourndbiiyraw pue sujtouUINd
g ‘uuemj]jOR puw

‘d ‘SUBAQ ‘Y ‘NEITNIBIYS ‘L g ‘ST0AW] ‘°d°f ‘swuepy "SLT

“€B6L *6¥9-Cre 1y syssusbouidam)
‘sywaepide
SSNOM U} 83NPP® YNA-#PTROde-p‘f-107p-2’|~sueskayo
-1iy3se-g 3o wousutwopaad syl buldusniju}l saolsey
Tvjjusjod se yNd YIta £3ja730881 spyxods Jojp
__ puw ‘aduasasisiad 30nppw yNa-3IpTxods TOIp ‘OaTA
U} simiapida aencu ul EEy{OoQEIdu auasAIYatAyisw-§
*g ‘uuwmjjog

pus *°§°g ‘JUDSH ‘L@ ‘BT0AW] ‘Y'Y ‘URINTINN "¥LZ

“€861 ‘OELL-CCit ¥y sysousbourdav]
*3jvuabouoy IIATY
1ex Aq pawioj ujlournb(y)oguaq puw suriouinb
-{J)OoZTusq JO $B3IT(OQEIIW Y3 JO UOTIIIFTIUIPI :
‘q ‘UUTNIJOd Que ‘°y°3 ‘suepy ‘L7 ‘stoawl ‘(LT

682456522

‘€861 ‘¥S-1 1 (1) 1D YI[eEH °*FIS -uocatauz ‘'
*280U¥d uRENYy Uy ¥[02 aTgissod puw ‘usjroqeIIw
‘X310 tuabouraaed :sauTWEEOCIITU D73joads oddwqol
: g ‘uuswjjol

pPue ‘*@ ‘N ‘°y ‘ucsudatd ‘°y ‘Aenbuocase) ‘°§°S ‘IYoeY "TLZ

"EB6L ‘YIST-LTST 1LY °seyY Jadue)
ca3swey uaprTob uwjalkg
AYI U] JUTWERTOURYIITPOSCIAITU~-N JO L3jdTusbousdawed
U3 UO #WOP PUR UOTIAISTUTWPE JO 9INOCI FO S3I2e333
*AIXX ‘sjseusbdoutdaw) oddeqol jo Apnag ¥
*S°S ‘IYDAIH puw ‘N IYBONYDUTA

‘Y ‘ZIVYINED QL ‘SURDY ‘Y ‘UOBUIATY ‘G ‘uuwNIJOH ‘1L

*Z861L ‘92-92
*330 ‘HO ‘snquniod ‘suoqieloapdy Od73swoly Ieslanu
-A10od uo *dwdg TEUOCTISUIBIUVI YL SYJ I® PRILSSSId
"s1sausbouroaer susslaydtiyzsu-g uy dnoab
1Ag3aw uojbesa-Aeq v Jo 303739 buydouwyua 3yl uo
g ‘uuswjjoy

PUR ‘°S°g ‘IYOIH ‘L3 ‘eTOoART YV ‘urIXTIeM 0Ll

~Z861 ‘8T-97

320 ‘HO ‘snqunio) ‘suoqawdoapdiy d73Iewoly Iwe[onu

~-k10d uo -dudg TPUOTIVUIBIUI YI. BY3 Iv peIUIsIId

*sausxyjusuaydezs jo wesitoqeiem puw L3jofusbeanny
‘g ‘uuRugjod PuUw ‘L3 ‘BTOAWT ‘¥ T ‘wwepy 697

“TB6L '9Z-92

300 ‘HO ‘SnqQuniod ‘suoqasdoiapiAd DJ3ivwoly Ied[ONU
-Ltod uo ~dwig TYUOJISUIIIUL Yz SYI IV PIIUSEely
‘ssusIvWIYIUR peIRTAYIAW JO wEflOoq

-@33w pue A3yay3ioe HuTIWFITUT Jownl ‘A3yoTusbeany
‘a

‘UuURWIJOH pur ‘7Y ‘SUUOL ‘°L°d ‘URWITOD ‘°*‘[L°3F ‘STOA®] °gIoz

*Ze6L ‘97-9C
300 'HO ‘snqunto) ‘suoqiedolapdy djIewoly aed[ONU
-A1od uo ‘duds TeuOfIRUIIIUL YI, BY3 IV DIJUSSIIg
TaueyjuwionyjrAylaw-¢ puw ‘susyjusironyIriyisu-7
‘ausyiuNvaony; jo wsyroqeIaW IYI UC saTpnig

*Q ‘UURMIJOH PUR ‘°[L°F ‘ITOART ‘A ‘ONUMDAG ‘I '8OFH .92




“PIITUQNRS  *gE6L ‘sysauabourdan)

“UOTIVWIO] 1TAYF UO BIVAITU JO IDUINTJUT

Syl puUW exous 392¢6HID Uy sIuabe dtusboujdiw)
“a -E:!!uuom puw ‘-ﬁ-w s.Qu ;on'ﬁ .Ql‘ﬂ‘ .waN

6582456523

“C861 ‘6-¥ °31das ‘wpwur) ‘wiisqIV ‘Jjues ‘8328333

1vd>1607078 puw sOUBIINIDO tspunoduo) OS023IIN-N

uo BuIIIGW ‘TIVUIGILI YIG BYI I¢ PeIUIESIJ

‘s3dedsocad sanang

PUR SNIVIT USIIND (SBUTWEEOIIYU D1 TdedE-0D

-J3¥Qo3 JO uoj3waYIOP OrloqQuIIK puw A3royuabougdam)

. Qg ‘uuwwjjon
pue ‘°7-3 ‘bBuny)y ‘*v ‘Aenbuoise) ‘- g°'s§ ‘Iyoey  °ggez

‘€861 ‘6-y °3das ‘epwue) ‘wizeqry ‘Fjueg ‘8308333
1821601019 puv 8due1and0Q spunodwo) CSO03ITN~-N
UO BUTIOSW "TIPUIIINL UIY 8YI I pajuessad
*EISWNBUOD 0IDORQOY
UT UOoTIvwlo] snousbopus 178yl puw sianpoiad oo
N =-39Q03 U] SIUTWESOIITU-N JO STRATRUR pue UOjIEWIOy
*8°S§ ‘Iysen
pue ;.Q'ﬁ sﬂEﬂ@‘ L ¢ 58"} .:ClEvCCﬂuﬂ ~on .CSG.&NON ‘82
*€96L ‘6-y °3dag ‘wpeuwd ‘wlaeqlv ‘jFjueq L
483283332 (eS1bo[OIR PU®R AdUIINDDIO - spunodwod ‘YIS L=Yy3ipy AIng ‘epeuw) ‘badavurlm ‘YI(vsH puw
OSOIIFN-N UQ DU *[IVUISIUI Y3§ °*D0ad Buyyows uo #dusiajuo) praop y3is 3yy jo sbuypasdoayg
‘SAUTUEBO0IITU~-N *uUCTIIDNpSI 83T
3133123d8-000wQq03 Jo sof3duTyodRmaeyd ay3 uo Pue Buixows pue Huyand 03owqoy bujanp sUTACITU JO
*q ‘uuewm]joH 239] SYJ PUR SUTIOOTU UO dDuIpusdep ,sIdNOWS IYL
PUR ‘°w ‘I13UUCG,0 ‘°[°T ‘BTJOAET ‘°Q° L ‘swepY 682 "Q ‘uuvslJON pue ‘cpcN ‘AITEB ‘°Q°L ‘swepy ‘*3°L ‘oSl ‘g8z

861

"€861 ‘6-y "3deg ‘wpwuwd ‘wlaeqly ‘Jjueg

"PeIITUQNG "EP61 ‘*IBUL ABDUED “TIEN ‘[
‘8329333 1woyboT0T4g puew adusiand3Q - spunodwo) * 933820670 preyi-mor ay3y jo sicaedse Sy borotwap 1dy
09013 ¥N~-N Uo OE«HOUI *TIvUIAJUY Yy3lg *ooad ‘Q sCCGEHuOE pue ‘°L*w ‘uRup ooy tengeg »h.ﬂﬂh’ ‘282
‘uotleTeyu] 3xous ¥33vaebHyd uodn
aut[o1dosoajJuU-1 JO UOJIVWIOZ snousbopus Byl ug . *s881d UT ‘(861 *-wayd pood “3pafy cp
*q ‘uusuyjol *OOWS WRIIISIPTE puw
pur ‘°"p°N ‘LI3TvH ‘°D°rL “3303§ ‘°Q°y¥ ‘uuvusuunig *gs8e WEIIIBUTEW 333319611 pue 0DOVQOI U SPUTWEROIY JU-N .
JO UOJIPWIAC] Y U} FWIIS OOOEqO3 JO 8T01 YL g
“€961 ‘6-y °3deg ‘wpwuw) ‘w3laqIV ‘Jjuwyg L '@ ‘uuvwyzol pus ‘°r ‘xKaesenW ‘°Q°)y ‘uuwusuunig -9z k
‘8328333 Yeo>rboroyg puw #2uILINDIQ -~ Epuncdwo)
OBOIITN~N UO BuylaeN °“T3IBU2IIUT y3Ig °d01d -seexd UL *€861 ‘'saW eduw)
*6uyasya pinb _ *s1axous #338awbH1d
1939q bujinp SIUTNEEOIITU-N JO UOTIVWIOZ IYIY VO . Ul JUT10a1dOsOIIFU~N jJO uojIvwio] snousbopus ayy ug
*1I sissuabougdae) pInd [@3e@ jJo Apnis v . *IAXX *sysauaboutdae) oddwqol Jo Apnis ¥
*Q@ ‘uuwjJoR "Q°¥ ‘uvewauunag puw °Q ‘UUBRiJJOH  *08Z
Pue ‘°Qg‘) ‘uuswduunig ‘*y ‘UOSUIATY ‘°9 ‘INuaM *LBZ

>



September, 1983

CURRICULUM VITAE

RICW Dl STEHART, H.D."MQP.HQ‘ H.Al. FnAnCoP.
Corporate Medical Director, S. C. Johnson & Son, Inc., Racine, Wiscounsin

Corporate Product Safety Director

Corporate Representative, Board of Directors, S. C. Johnson & Som, Inc.,
Centroamerica (1977- )

Corporate Representative, Board of Directors, S. C. Johnson de Columbia
(1977- ) ‘

Director, Chagas' Project, Argentina (1978-1983)

Corporate Representative, Board of Directors, Ceras Johnson de Argentina,
SQAOI!C. (1981- )

Clinical Professor, Department of Internal Medicine; and Adjunct Professor,

Department of Pharmacology and Toxicology, The Hedxcal College of
Wisconsin (1978- )

Senior Attending Staff, Internal Medicine, Mllvaukee County Medical
Complex (1967~ )

Visiting Professor, Department of Pharmacology, University of Hawaii
Medical School (1980~ )

Graduate Faculty, Biomedical Engineering, Marquette University (1969- )

Adjunct Professor, Industrial Hygiene Program, University of Wisconsin-—
Parkside (1978~ )

Vigiting Staff, Hyperbaric Medicipe, St. Luke's Hospital, Milwaukee
(1970- )

Courtesy Staff, Internal Medicine, St. Mary's Hospital, Racine (1983~ )

" Associate Staff, Internal Medicine, St. Luke's Hospital, Racine (1983- )

Business Address: S. C. Johnson & Son, Inc.
1525 Howe Street
Mail Station #303 '
Racine, Wiscomsin 53403  Telephone: (414) 631-3675

Birthplace: Lakeland, Florida (December 26, 1926)
Marital Status: Married Mary Leeuv (June 14, 1952)

Three children: R. Scot, Gregory D. and Mary R.

Military Service: Air Cadet, U.S. Army Air Force (Junme 9, 1945~
December 16, 1946)

Education: University of Michigan, A.B. (with distinction) (1951)
University of Michigan Medical School, M.D. (1955)
University of Michigan, School of Public Health,
M,P.H., Industrial Health (1962)
University of Wisconsin-Milwaukee, M.A., English, (1979)

Rotating Internship: Saginaw General Hospital, Saginaw, Michigan (July 1, 1955-
July 1, 1956)

Residency: Internal Medicine, University of Michigan Medical Center
(July, 1959~September, 1962)
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Post-Graduate
Fellowship: Atomic Energy Commission, University of Michigan,
School of Public Health (1961-62)
Licensure: State of Michigan: License No., 21811 (Issued Jupe 29, 1956)
State of Wiscomsin: License No. 15887 (lssued Jan. 11, 1967)
Certification: Diplomate, American Board of Internal Medicine (1974)
Diplomate, American Board of Medical Toxicology (1976)
Diplomate, General Toxicology, The Academy of Toxxcologlcal
Sciences (1983)
Pellowships: Fellow, American College of Physicians (1975)

Fellow, American Occupational Medical Association (1975)
Fellow, American Academy of Occupational Medicine (1976)
Fellow, American Academy of Clinical Toxicology (1982)

Prior Experience:

Staff Physician, Medical Department, The Dow Chemical Company (1956-1959)

Director of the Medical Research Sectiom, Biochemical Research Laboratory,
The Dow Chemical Company (1962-1966)

Active Staff, Internal Medicine, Midland Hospital (1962-1966)

Associate Professor of Preventive Medicine; Chairman, Department of
Environmental Medicine, Marquette School of Medicine (July, 1966-
June, 1969)

Professor and Chairwan, Department of Environmental Medicine (1969-1978) with
secondary appointments in Internal Medicine and Pharmacology,

The Medical College of Wisconsin

Corporate Medical Advisor, S. C. Johnson & Son, Imc. (1971-1978)

Chief of Clinical Toxicology Service, Milwaukee County Medical Complex
(1975-78)

Member of Corporate Research Board, S. C. Johmson & Son, Inc. (1976-80)

Honorary Societies:

Phi Theta Kappa (1949) S
Phi Kappa Phi (1951, 1962)
Sigma Tau Delta Honorary English Fraternity (1982)

Honors and Awards:

1963 Authorship Award: Honorable mention winning paper from Industrial
Medicine and Surgery's First Annual Awards Competition, 1963:

Stewart, R. D.: "The Evolution of the Industrial Physician - Ascent
or Decline?" 1Ind. Med. Surg., 34:39-42, (Jan.), 1965,

1965 Authorship Award for the most outstanding paper published in the
American Industrial Hygiene Association Journal, 1964:
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Stewart, R. D., and Dodd, H. C.: "Absorption of Carbon Tetrachloride,
Trichloroethylene, Tetrachloroethylene, Methylene Chloride, and
1,1,1-Trichlorcethane through the Human Skin," Am. Ind. Hyg. Assoc.
J., 25:439~U46, (Sept.-Oct.), 1964.

1967 Authorship Award: Presented by the Research Society of America,
Midland Branch, for the most outstanding and original research paper
published, 1965-1967: i

Stewart, R. D., Dodd, H. C., Erley, D. S., and Holder, B. B.:
"The Diagnosis of Solvent Poisoning," JAMA, 193:1097-1100,
(Sept.), 1965,

Honorary Member, Milwaukee Fire Department (1970)

Milwaukee Fire Department Distinguished Service Award (1971)

Distinguished Service Award from the Committee of Public Health, Montero,
Bolivia, ". . . for conducting the investigation of Chagas' Disease
in our community and for teaching our doctors.® (1972)

A.M.A. Physician's Recognition Award in Continuing Education: (1973-1976),
(1976-1979), (1979-1982)

The Third Simon C. Weisfeldt Memorial Award (Co-recipient with Herbert E.
Stokinger, Ph.D.), The Medical College of Wisconsin (1975)

Milwaukee Fire Department Distinguished Service Award in Recognition of an
Outstanding Contribution to the Fire Service (Second DS Award) (1975)

Milwaukee Fire Department Distinguished Service Award, "In Recognition of the
Development of a Program of Medical Surveillance to Protect the Lives of
Fire Fighters." Separate award each year 1976-1980.

Founders' Day Award for the invention and development of the hollow fiber
artificial kidney, 1979. '

National Kidney Foundation Dialysis Pioneering Award "In Recognition of
Your Historie Contribution to the Development of Kidney Dialysis as a
Life-Saving Therapy," December, 1982.

Community Activities

Chairman, Citizens' Advisory Council on Air Pollution Control, Milwaukee
County, 1971-1973.

Technical Advisory & Coordinating Research Committee, Southeastern Wisconsin
Regional Planning Commission, 1974-75.

Boy Scouts of America:
Scoutmaster, Troop 55, Brookfield, Wisconsin, 1967-1971
Post Advisor, Post 155, Brookfield, Wisconsin, 1971-1972
Elmbrook District Advancement Chairman, 1973

Church:
Chairman, Commission on Missions, Elm Grove Community
United Methodist Church, 1967-1968

Chairman, Pastor-Parish Relations Committee, Elm Grove Community United
Methodist Church, 1972

Board of Benevolences, First Congregational Church, Wauwatosa, 1974-76
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Hobbies:

Current Additional Professional Activities:

Rotary International:

Brookfield, 1975-78
Racine, ®isconsin, 1978-

St. Andrew's Society of the City of Milwaukee, 1979~

Advisory Medical Staff, Milwaukee Fire Department (1975- )

Creative writing

English literature

Wilderness hiking and camping
Canoeing

e e e+ e =

Medical Editorial Boards:

Editor, Environmental-Occupational Medicine Section, Clinical Medicine,
Harper & Row (1980~ )

Editorial Board, Poisindex (1976- )

Consultant for Chest (1978- )

Contributing Editor, American Journal of Industrial Medicine (1979~ )

Current Membershipsi

American College of Physicians (1965)

American Medical Association (1957)

Wisconsin State Medical Society (1967)

Racine County Medical Society (1980)

American Society for Artificial Internal Organs (1966)
American Occupational Medicine Association (1972)
American Academy of Occupational Medicine (1972)
Society of Toxicology (1965)

American Academy of Clinical Toxicology (1972)

Current Medical Research Projects

1.

2.

3.

Five-Year Prospective Epidemiological Study of Chagas Disease in Cruz del Eje,
Argentina (1978-83). ~

Ten~Year Prospective Ebidemiological Study of Heart and Lung Disease in
Milwaukee Fire Fighters (1975-84).

Ten-Year Prospective Epidemiological Study of Heart and Lung Disease in
Racine Fire Fighters (1980-90).

Development of an Artificial Skin.

Measurement of DEET Absorption Through Human Skin.
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Ressarch Projects Completed While Pull-Time Faculty, The Medical College of

Wiaconsin (1966~1978)
1966
"Artificisl Kidney Research” The design and development of the Hollow Fiber

Artificial Kidney: Animal Studies and Firat Human Dialyaes
The Dow Chemical Co.: $25,000

1967

"Artificial Lung Development” The design and development of the first
capillary artificial lung. The Hartford Co.: $30,000

1968

"The Effects of Carbon Monoxide on Human Behavior and Performance”
Coordinating Research Council: $70,000

"Facility Development™ (Partial Punding for 3rd Floor Addition to A-BMSL)
Allen-Bradley Foundation, Inc.: $20,000 .

1969

®"The Effects of Carbon Monoxide on Human Behavior and Performance”
Coordinating Research Council: $70,000 (2nd year)

1970

"The Effecta of Carbon Monoxide on Puman Behavior and Performance®
Coordinating Research Council: 870,000 (3rd year)

"Study to Determine the Range of Cardoxyhemoglobin in Various Segments of
the Aperican Population®
Coordinating Research Council: $75,000

1971

"The Effects of Carbon Monoxide on Humen Behavior and Performance®
Coordinating Research Council: $70,000 (4th year)

"Study to Determine the Range of Carboxyhemoglobin in Various Segments of
the American Population®”
Coordinating Research Council: 875,000 (2nd year)

"Evaluation of Autosobile Restraint Bag Carbon Monoxide Hazard®
Thiokol Chemical Co.: $25,000

1972 -

*The Effects of Carbon Monoxide on Human Behavior and Performance®
Coordinating Research Council: $66,000 (5th year)

*Study to Determine the Range of Carboxyhemoglobin in Various Segments of
the American Population®
Coordinating Research Council: 875,000 (3rd year)

*Evaluation of Automobile Restraint Bag Carbon Monoxide Haxzard"”
Thiokol Chemical Co.: $25,000 (2nd year) .

"Development and Evaluation of a Physiologic Readineas-to-Drive Tester"®
General Motors Corp.: $75,000

"Experimental Human Exposure to Propylens Glyocol Dinitrate®™
G, S. Mavy: 811,576

"Bioplast Research”
S. C. Johnson and Son, Inc.: 81,000

"Special Research Project Support®
The Johnson Wax Fund, Inc.: $15,000

1913

"Development and Evaluation of s Physioclogic Readiness-to-Drive Tester®
General Motors Corp.: $75,000 (2nd year)

n"Experimental Husan Exposure to Propylene Glycol Dinitrate®
U. S. Navy: 324,516 (2nd year)

"pcute and Repetitive Human Exposure to Fluorocarbon-ll and Flucrocarbon-12"
The Cosmetic, Toiletry, and Fragrance Assn., Inc.: $70,000

*Development of Biological Standards with Breath Analysis®
National Institute fr Occupational Safety and Health: $250,000

*The Epidemiology of Chagas® Disease in Montero, Bolivias"
The Johnson Wax Fund, Inc.: $15,000

1974

"Acute and Repetitive Buman Eiposure to Fluorocarbdon-1l and Fluorocarbon-12"
The Cosmetic, Toiletry, and Fragrance Assn., Inc.: $70,000 (2nd year)

“The Absorption, Excretion, and Physiological Effects of Isobutane and Propane
on Human Subjects™
The Cosmetic, Tolletry, and Fragrance Assn., Inc.: $73,000

*Development of Biological Standards with Breath Analysis® -
National Institute for Occupational Safety and Health: $250,000 (2nd year)



"The Epidemiology of Chagas' Disease in Montero, Bolivia™
The Johnson Wax Fund, Inc.: $15,000 (2nd year)

"Artificiel Lung-Clinical Research™
National Institutes of Health (UW-K)}: $3,500

: "Facilities Development™ (Partial funding fo
. A ng for Envionmental Medicine Addition

Allen-Bradley Foundation, Inc.: $100,000
1975

"The Absorption, Excretion, and Physiologlcal Effects of Is
obut
on Human Sudjects” tne and Propane

The Cosmetic, Toiletry, and Fragrance Assn., Inc.: $73,000 (2nd year)

"Research Study to Determine the 1970-1974 Trend in Carboxyhemoglobin
- Saturation in Blood Donors in Chicago and St. Louis™
} Coordinating Research Council: $28,000

"Carboxyhemoglobin Levels in Mexico City®
Pan American Health Organization: $15,000

"Development of Biological Standards with Breath Analyais®
National Institute for Occupational Safety and Health: 3250,000 (3rd year)

"Development of a Rapid System of Medical Surveillance for Fire Fight "
The Johnson Max Fund, Inc.: $20,000 ghters

1976

"Perchloroethylene/Drug/Alcohol Interaction™
National Institute for Occupational Safety and Health: 3$132,000

"Capital Projects Support (Clinical Toxicology Facility)"
The Johnson Wax Fund, Inc.: $25,000

"Development of a Rapid System of Medical Surveillance for Fire Fighters™
The Jehnson Wax Fund, Inc.: 320,000 {2nd year)

1977

. "Effects of Low Levels of Carbon Monoxide on Cardiac Funotion"
| Coordinating Research Council: 3100,000

"Capital Projects Support (Clinical Toxicology Facility)}™
The Johnson Max Fund, Inc.: $25,000 (2nd year)

"Development of a Rapid System of Medical Surveillsnce for Pire Fighters™
The Johnson Wax Fund, Inc.: 320,000 {3rd year)

"Methyl Salicylate Study®
S. C. Johnson and Son, Inc.: $1,000

6259Sb2S89
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1978

*The Cardiovascular Response to Eleveted Cardoxyhesoglobln Levels”™
Coordinating Research Council: $50,000

*Experimental Human Exposure to Halon 1301%
E. 1. DuPont De Nepours and Co.: §23,500

*The Epidemlology of Chagas' Disease in Central Argeptina”™

The Johnson Wax Fund, Inc.: $50,000 from funds previously committed to
Capital Projects support. -

Ceras Johnson, Argentina: $30,000 support comitment for
transportation and housing of volunteer personnel in Argentina.

*"Development of a Rapid System of Medical Surveillance for Fire Fightera®
The Johnson Max Fund, Inc.: 320,000 (&th year)

Past Professional Activitles:

Committee on Toxlcology of the National Research Council, Kational Academy of
Scilences (1971-15) .

Sub-Committee on Atmosphere Quality Standards for Long-Duration
Manned Space Flights

Member, Commission on Safe Transportation, State Medioal Society of Wisconsin
(1971)

Consultant to the United States Department of Transportation (1971)

Committee of Occupational Toxicology, American Medical Associstion (1972)

Bureau of Community Environmental Management of the Public Health Service,
Ad Hoo Committee to establish a safe limit for carbon sonoxide concen-
trations in homes, institutions, and other places of occupancy (1§72}

Consultant Toxjcology Cosmittee, American Industrial Hygliene Association
(1969-73)

Techniocal Advisory and Coordinating Resesrch Committee, Southeastern
wiaconsin Regional Planning Commiasion (1973-75)

Consultant to the Minister of Environmental Improvement, Mexico, sponsored
by Pan American Health Organization (1975}

Science and Technology Utilization Council of the City of Milwaukee (1975-76)

Consultant in Toxicology to Vice Admiral D. L. Custis, The Surgeon General
of the Navy (1973-76)

TLV Committee, American Conference of Governmental Industrisl Hygienlsts,
Inc. (1978-80)

Advisory Medicsl Staff, Milwaukee Fire Department {1975-80)

Director and Co-Host WPMR's Medicine and the Arts, & weekly program dedicated
to exploring the influence of medicine on music, art and history
(1977-80).

Consultant in Toxicology and Occupational Medicine to Vice Admiral
W. P. Arentzen, The Surgeon General of the Navy (1477-78)

‘
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Conaultant to the National Institute for Occupational Safety and Heamlth
(1974-78)

Consultant to the Department of Labor (1973-78)

Editor, Environmental Medicine Section, Practioce of Medicine, Harper & Row
(1974-79).

Editorial Board, Toxlcology and Applied Pharmacology (1975-78)

Editorial Board, The Journal of Fire and Flammability~-Cosbustion Toxicology
Supplesent (1975-T8)

Editorial Bosrd, A.M.A. Archives of Environmental Health (1976-78).

e 10 -

Editor, Envin)mlental Medicine Section, Practice of Medicine, Harpesr 4 Row
(2974-79

Editorial Board, Toxicology and Applisd Pnarmacology (1975-78)

Editorial Board, The Journal of Fire and Flammability--Combustion Toxicology
Supplement (1975-78)

Editorial Board, A.M.A. Archives of Environmental Bealth (1976-78)
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PUBLICATIONS

Merchant, D. J., Stewart, R. D., Kempe, L. L., and Graikoski, J. T.!:
"Use of Tiasue Culture Mediums Sterilized with Gamma Radiation from

Cobalt-60," Proceedings of the Society for Experimental biology and
Medicine, 86:128-131, 1954.

Stewart, R. D., Erley, D. S., Torkelson, T. R., and Hake, C. L.:
"Post-Exposurea Analysis of Organic Comspounds in the Blood by a Rapid
Infrareo Technique,®™ Nature, 184:192-193, (July), 1959.

Stewart, R. D., Erley, D. S., Skelly, N. E., and ¥right, N.: "Infrared
Analysis of Blood Serus, Red Blood Cells and Other Body Fluids,®"
J. Ladv. Clin. Med., S4:644-658, (Oct.), 1959.

Stewart, R. D., and Gohlke, R. S.,: "The Analysis of Volitlle Compounds in
the Blood by Conventional Mass Spectrometry,™ The U. Mich. Med.
Bulletin, 26:110-116, (April), 1960.

Stewart, R. D., Terkelson, T. R., Hake, C. L., and Erley, D. S.:
Analysis of Carbon Tetrachloride and Ethanol in Blood,™
Med., 56:148-156, {July), 1960.

"Infrared
J. Lab. Clin.

Stewart, R. D., Skelly, N. E., and Erley, D. S.: . "Infrared Analysis of
Serum Protein from One Hundred and Five Healthy Adults,™ J. Lab. Clin.
Med., 56:391-400, (Sept.), 1960.

Stewart, R. D., Gay, H. H., Erley, D. S., Hake, C. L., and Schaffer, &. W.:
"Human Exposure to Tetrachloroethylene Vapor: Relationship of Expired

Air and Blood Concentrstions to Exposure and Toxicity,”™ Arch. Environ.
Health, 2:516-522, (May), 1961.

Stewart, R. D., and Erley, D. S.: ™Comparative Infrared Spectra of
Vertevrate Red Blood Cells,™

Exp. Cell. Res., 23:460-470, (Aug.),
1961.

Stewart, R. D., Erley, D. 5., Schaffer, A. W., and Gay, H. H.: “Accidental
Yapor Exposure to Anesthetic Concentrations of a Solvent Containing
Tetrachloroethylene,” Ind. Med. Surg., 30:327-330, (Aug.), 1961.

Stewart, R. D., Gay, H. H., Erley, D. S., Hake, C. L., and Schaffer, A. .
¥.: "Human Exposure to 1,1,l-Trichloroethane Vapor: HRelationship of
Expired Air and Blood Concentrations to Exposure and Toxicity," An,
Ind. HygR. Assoc. J., 22:252-262, (Aug.), 1961.

Stewart, R. D., Boettnsr, E. A., and Stubbs, B. T.: “"Rapid Infrared
Determination of Acetone in the Blood snd the Exhaled Air of Diabetic
Patients,” MNature, 191:1008-1009, {(Sept.), 1961.

Stewart, R. D., GCay, H. H., Erley, D. S., Hake, C. L., and Peterson, J. E.:
*"Human Exposure to Carbon Tetrachloride Vapor: Relationship of Expired

Alr Concentration to Exposure and Toxicity," J. Occup. Med.,
3:586-590, (Dec.), 1961.

Stewart, R. D., and Sanislow, C. A.: “Silastic Intravenous Catheter,®
N. Engl. J. Med., 265:1283-1285, (Dec.), 1961.

Stubbs, B. T., Stewart, R. D., and Boettner, E. A.: "Infrared Analysis of

Dicumarol in Blood Serus,” J. Lab. Clin. Med., 59:667-671, {April),
1962.

Stewart, R. D., Gay, H. H., Erley, P. S., Hake, C. L., and Peterson, J. E.:
"Observations on the Concentration of Trichloroethylene in Blocd and

Expired Air Following Exposure of Pumans,” Az. Ind. Hyg. Assoc. J.,
23:167-170, {(April), 1962.

Stewart, R. P., and Erley, D. S.: "Detection and Toxic Compounds in Humans
and Animals by Rapid Infrared Techniques,® J. Forensic Sci., B8:31-¥5,
(Jan.), 1963.

Stewart, R. D., Boettner, E. A., Southworth, R. R., and Cerny, J. C.:
"pcute Carbvon Tetrachloride Intoxicatfion,”™ JAMA, 183:994-997,
(March), 1963.

Stewart, R. D.: "The Toxicology of Methyl Chloroform,® J. Occup. Med.,
5:259-262, (May), 1963.

Erley, D. S., and Stewart, R. D.: “Emergency Rooa Infrared Spectroscopic
Analysis,” Arch. Intern. Med., 111:656-660, (May), 1963.

Stewart, R. D., Swank, J. D., Roberta, C. B., and Dodd, H. C.: "The
Detection of Halogenated Hydrocarbons in the Expired Air of Humans

Using the Electron Capture Detector,” Nature, 198:696-697, {(May),
19630

Stewart, R. D. and Erley, D. S.: "Infrared Spectroscopy in Medical
Disgnosis,™ Analyzer, A#:1-3, (Nov.), 1963.

Rowe, V. K., Wukjowski, T., Wolf, M. A., Sadek, S. E., and Stewart, R. D.:
*Toxicity of a Solvent Mixture of 1,1,1-Trichloroethane and
Tetrachloroethylene as Determined by Experiments on Laboratory Animals

and Human Subjects,” Am. Ind. Hyg. Assoc. J., 24:531-558, (Mov.-Dec.),
1963.

Stewart, R. D., Sadek, S. E., Swank, J. D., and Dodd, H. C.: *"Disgnosis
of Trichlorosthylene Exposure After Death,” Arch. Pathol.,
717:101-10%, (Jan.)}, 1968.



£5385265

~y
©

Stewart, K. D., and Boettner, E. A.: “Expired Air Acetone in Diabetes
Mellitus,® K. Engl. J. Med., 270:1035-1038, (May), 1964.

Stewart, R. D., Cerny, J. E., and Mahon, B. 1.: ™The Capillary Kidney,"
U. Mich, Med. Center J., 30:116-118, (May-June), 1964,

Stewart, R. D., and Dodd, H. C.: “Absorption of Carbon Tetrachloride,
Trichloroethylene, Tetrachloroethylene, Methylene Chloride, and
"1,1,1-Trichloroethane Through the Human Skin,” As. Ind. Hyg. Assoc.
Jeos 25:439-8U46, {(Sept.-Oct.), 1964.

Stewart, R. D., and Mahon, H. 1.: “Research on the Capillary Kidney,"
Proceedings of the Conference on Hemodialysis, Public MHealth Service
Publication No. 1349-221-227, (Nov.), 1964.

Stewart, R. D., and Erley, D. S.: *"Detection of Volatile Organic Compounds
and Toxio Gases in Humzns by Rapid Infrared Techniques,® Progress in
Chemical Toxicology, Vol. 1, pp. 183-220, Academic Press, New York,
1965. )

Stewart, R. D.: *The Evolution of the Industrial Physician - Asocent or
Decline?"™ Ind. Med. Surg., 34:39-42, (Jan.), 196S.

Stewart, R. D.: "Improved Neurological Hammer,” JAMA, 193:774%, (Aug.),
1965.

Stewart, R. D., Dodd, H. C., Erley, D. S., and Holder, B. B.: "The
Diagnosis of Solvent Pofsoning,* JAMA, 193:1097-1100, (Sept.), 1965.

Stewart, R. D., and Batdorf, D. B.: ™"Slotted Needle for Catheter
Introduction,” Arch. Surg., 92:310, (Feb.), 1966.

Stewart, R. D., and Andrews, J. T.: “Acute Intoxfication wWith
Methylehlorofors,"™ JAMA, 195:908-906, (Maroh 14), 1966.

Stewart, R. D., Baretta, E. D., Cerny, J. E., and Mahon, H. I.: "An
Artificial Kidney Made from Capillary Fibers,™ Invest. Urolopy,
3:614-624, (May), 1966.

Stewart, R. D.: "Quinze ans d'Etudes sur le 1,1,1-Trichloroethane,” Arch.
Mal. Professionnelles, 28:19%-201, 1967.

Stewart, R. D.: "“Chlorinated Hydrocarbon Solvent Polsoning," Am. J.
Nurs., 67: No. 1, {Jan.), 1967.

Lipps, B. J., Stewart, R. D., Perkins, H, A., Bolmes, G. W., Mclain, E. A.,
Rolfs, M. R., and Oja, P. D.: "The Hollow Fiber Artificial Kidney,"
Trans. Mm. Soc. Artif. Intern. Organs, 13:200-207, 1967.

Stewart, R. D., Cerny, J. E., and Lipps, B. J.: *"Hemodialysis with the
‘Capillary Kidney',™ U. Mich. Med. Center J., 34:80-83,
(March-April), 1968.

Stewart, R. D., Dodd, H. C., Baretta, E. D., and Schaffer, A. ¥.: “Human

Exggsuro to Styrene Vapor,™ Arch. Environ. Health, 16:656-662, (May),
1968,

Stewart, R. D., Lipps, B. J., Baretta, E. D., Plering, W. F., and Roth,
D.: *“Short-Term Hemodislysis with the Capillary Kidney,®™ Trans. Am.
Soc. Artif. Intern. Orgens, 18:121-125, (Jupe), 1968.

Stewart, R. D.: “Toxicology of 1,1,l-Trichlorcethane,” Ann. Occup. Hyg.,
11:71-79, 1968.

-
Stewart, R. D.: "Die Toxikologie von 1,1,1-Trichlorathan,® Zentralbl.
Arbeitsmed., 18:262-266, {Sept.), 1968.

Baretta, E. D., Stewart, R. D., and Mutchler, J. E.: “Monitoring Exposures
to Vinyl Chloride Vapor: Breath Analysis and Continuous Alr
Sampling,” Am. Ind. Hyx. Assoc. J., 30:537-544, (Nov.-Dec.), 1969.

Stewart, R. D., and Baretta, E. D.: "Artificial Capillary Lung," U. Mich.
Med. Center J., 38:192-196, (July-Sept.), 1968.
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This invention describes the hollow fiber artificial kidney
and the artificial capillary lung.



TECHNICAL EXPERTS

Dr. Alex W. Spears

Executive Vice President
Operations and Research
Lorillard

2525 East Market Street
Greensboro, North Carolina 27401

Phone No.: (919) 373-6776

John Krasny

National Bureau of Standards
Room A-345, Building 244
Washington, D.C. 20234

Phone No.: (301) 921-3116

Arthur Delibert

Citizens Committee for Fire Protection
2000 "P" Street, N.N.

Suite 612

Washington, D.C. 20036

Phone No.: (202) 466-6060

Philip S. Schaenman
President, TriData

1500 Wilson Bouelvard
Arlington, Virginia 22209

Phone No.: (703) 841-2975
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RESUME of ALEXANDER WHITE SPEARS 111

SPEARS, Alexander White, III: Executive Vice President,
Operations and Research; Lorillard, A Division of Loews
Theatres, Inc,; 2525 East Market Street, Greensboro,

N. C. 27401. RESIDENCE: 3513 Henderson Road, Greensboro,
N. C. 27410; PLACE OF BIRTH: Grindstone, Pa. (Sept. 29,
1932) ; EDUCATION: B.S. Allegheny College, 1953,

Ph.D. State University of New York at Buffalo, 1960;
MARRIED: Shirley Spears; EXPERIENCE: Research
.Associate, State University of N.Y. at Buffalo, 1956-58;
Research Fellow, State University of N.Y. at Buffalo,
1958~59; Instructor at Millard Fillmore College,
1958-59; Research Associate, P. Lorillard Co., 1959-61;
Asst. Professor at Guilford College, 1961-65; Senior
Research Chemist, P. Lorillard Co., 1961-65; Director
of Basic Research, P. Lorillard Co., 1965-68; Director,
Research and Development, Lorillard, A Div. of Loews
Theatres, Inc., 1968-71; Vice President, Research and
Development, Lorillard, 1971-75; Senior Vice .President,
Operations and Research, Lorillard, 1975-79; Executive
Vice President, Operations and Research, Lorillard,
1979-Present. PROFESSIONAL ‘MEMBERSHIPS: American
Chemical Society, Society for Applied Spectroscopy,

. Plant Phenolic Group of North America, Coblentz
Society, American Management Association, New York
Academy of Science, Sigma Xi, ASTM, Scientific Commission
of CORESTA (International Cooperative Center for
Scientific Research Relative to Tobacco - 1972-1976).
CONTRIBUTIONS: 25 publications in patent and scientific
literature. CURRENT COMMUNITY ACTIVITIES: Board of
Directors, United Way of Greater Greensboro, Inc.;
Member of the North Carolina Humanities Committee,
1978-Present; Board of Directors, Greensboro National
Bank.
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BIOGRAPHY

John F, Krasny

EXPERIENCE:

Textile Technologist, Center for Fire Research, National Bureau of
Standards, Washington, D. C. Work on development of flammability
test methods for general apparel, upholstered furniture, and
protective clothing.

Group Leader, Harris Research Lzboratory Division, Gillette Research
Institute, Rockville, Maryland, 1951-197Z. Comtract research
and development for the fiber, textile, and chemical industry
and the U. S. govermment,

Various positions in textile nﬁnufacture, testing, and research in
the U. S. and Central Europe, 1936-1941, 1945-1951.

EDUCATION:
B.S. in Physics, University of Denver, 1948.
B, S. in Statistics, American University, 1958.
Diploma, European Textile Schools, 1936.
Born in Vienna, Austria, October 1914.

MILITARY SERVICE: U. S. Army, Infantry and Military Intelligence Service

(Interrogator of German Prisoners, European Theater
of War), 1941-1945

MEMBERSHIPS: American Association for the Advancement of Science;
American Association of Textile Chemists and Colorists;
American Physical Society;
American Society for Testing and Materials;
Cellulose Section of the American Chemical Society;
Fiber Socilety;
Information Council on Fabric Flammability;
National Fire Protection Association;
National Smoke, Fire, and Burn Institute

PUBLICATIONS: About 65 publications, of which 35 are in the area of
flammability and protective clothing. Two patents.
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ARTRUR C. DELIBERT

Bar Memberships: New York State and the District of
Columbia.

Legal Education: New York University Law School, J.D. degree,
June 1978,

Activities: Editor, Moot Court Board; Alternate
- Member, National Moot Court Team, 1977.

Pre-legal Education: Cornell University, B.S. degree in
electrical engineering, June 1968.

HBonors: Tau Beta Pi (engineering honorary).
Eta Kappa Nu (electrical engineering
honorary).

Activities: Watermargin House (cooperative living
unit with interracial and international
emphasis): President, 1967-68; Vice-
president, 1966-67.

Employment History

Citizens Committee for Fire Protection
2000 P Street N.W.
Washington, D.C. 20036

President, March 1982 to date. Responsible for
substantive, administrative, and fund-raising
activities of a new public interest group
established to press for changes in public policies
related to America's excessive fire losses.

U.S. Securities and Exchange Commission
450 Fifth Street N.W.
Washington, D.C. 20549

Legal Assistant to Commissioner Barbara S. Thomas,
October 1980 to February 1982. Principal aide to
Commissioner of a major federal regulatory agency.
Analyzed and discussed with Commissioner many proposed
court cases, administrative proceedings and rulemaking
actions which staff presented to Commission for
approval; prepared Commissioner's speeches, articles,
and other public statements; and assisted Commissioner
with congressional relations, staff liaison, and office
operations. :
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Employment History (continued):

Staff Attorney, Office of the General Counsel,

October 1978 to October 1980. Responsible for review
and legal analyses of court actions and administrative
rulemaking proposed to the Commission by various staff
divisions. Frequently prepared short memoranda to the
Commission exploring selected aspects of proposed
cases; prepared in-depth memoranda exploring issues

of unusual or recurring importance; and appeared at
Conmission meetings to present the position of the
Office of the General Counsel. Also analyzed reguests
for release of information under the Preedom of
Information Act and, occasionally, prepared appellate
briefs. Performance rating: Outstanding.

New York University -
School of Law

40 wWashington Square South
New York, New York 10012 -

Research Assistant to Professor Robert C. Pozen,
April to November, 1977. Research, proofreading, and
some editing for new law school text, Financial
Institutions: Cases, Materials & Problems on
Investment Management, West Publishing Co., 1978.

Center for Auto Safety
1223 pupont Circle Building
Washington, D.C. 20036

Associate Director, May 1874 to August 1975. Second

in charge of a public interest auto safety group with

a staff of 14 and an annual budget of $250,000. Served
approximately three months as Acting Director.

Staff Engineer, September 1971 to May 1974.

Responsible for several projects or portions of
projects requiring technical analysis, including
studies of highway design and snowmobile safety.

Selected Reports and Articles:

Civil Liability for Arson Fires (a study of owners'
liability for fires in vacant and partially-occupied
structures), to be released shortly by the Battelle
Memorial Institute.
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Reports and Articles {(continued):

"Preventing Fires in America's Inner Cities," Ways and
Means, May/June 1983 (lead article).

“The Long, Onfinished Pire Agenda of the Consumer Product
?;ggty Commission," The International Pire Chief, April

"What's Wrong With Bighway Engineering," Traffic
Engineering, May 1975.

The Yellow-Book Road -- The Failure of America's Roadside
Safety Program, Center for Auto Safety, 1974 (an in-depth
study of the neglect of safety in the federal-aid highway
program, focusing on the complex interaction between the
Pederal BHighway Administration and the various state highway

departments; principal author).

Other Qualifications and Associations:

Member, National Fire Protection Association.

Member of the Takoma Park, Maryland, Volunteer Fire
Department. .

/

Emergency Medical Technician (Ambulance), certified by
the State of Maryland.

References: Available upon request.
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PHILIP S. SCHAENMAN

Education: B.S., Engineering and Liberal Arts, Queens College, 1961,
' magna cum laude
B.S., Electrical Engineering, Columbia University, 1961
M.S., Electrical Engineering, Stanford University, 1962
Professional Degree of Electrical Engineer, Columbia
University, 1963

Experience:

Mr. Schaenman is President and Founder of TriData
Corporation of Arlington, Virginia, which specializes in information
systems and data analysis for govermient and industry, especially in fire
protection. He is an expert in fire data analysis and advises many
industries and fire departments as w21l as the federal government. He is a
Member of the NFPA's Fire Reporting Standards Committee.

From 1976-1981, he was Associate Administrator of the U.S.
Fire Administration and head of the National Fire Data Center. He was
responsible for the development of the National Fire Incident Reporting
System and for the national estimates of the fire problem. Before becoming
Associate Administrator, Mr. Schaenman founded and headed the Analysis and
Evaluation Division in the Fire Administration. .

Mr. Schaenman was the coauthor and manager for the series
of data reports, Fire in the United States. ‘He taught fire data analysis
at the Natijonal Fire Academy to over S00 fire chiefs and developed
materials for the data portion of its Executive Development III course. He
wrote the data chapter in Managing Fire Services, published by the
International City Management Association.

Mr. Schaenman previously was a senior research associate
at The Urban Institute, and was head of various groups at Bellcomm, Inc.,
which worked on data information systems issues in the manned spaceflignht
program and in corporate management for AT&T.
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INTERNATIONAL ASSOCIATION OF FIRE CHIEFS
AD HOC COMMITTEE

on
"Fire Safe Cigarettes"

American Health Foundation Offices’
320 East 43rd Street
New Yark, N.Y. 10017

(212) 953-1900
AGENDA

8:30 - 9:30 a.m.

Committee to meet in executive session. (To get
to know each other and each one to give a short
synopsis of relative research done with results,
opinions and conclusions).

1

9:30 - 11:30 a.m. Four technical experts to be heard (all in the

room during the presentations).

11:30 - 12 noon Executive session.

Noon to 12:45 p.m. Lunch served in American Health Foundation building.

Resume - executive session.

12:45 - 2:30 p.m.

2:30 - 3:30 p.m.

Technical experts to return for any additional
questions to be answered or information needed.

Resume - executive session to further consider the
testimony of all parties.

3:30 - 4:30 p.m.

4:30 p.m. - Adjourn.

To both Committee Members and Technical Experts:
We invite slides or overhead plates as part of a presentation, but a copy

of any written or canned presentation is to be given to each of the six
commi ttee members for future reference.

To Technical Experts:

Your presentation has to be limited to 30 minutes, including time for
questions from the committee members.
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IAFC SPECIAL COMMITTEE ON SELF-EXTINGUISHING CIGARETTES

BACKGROUND

At the Annual Meeting of the IAFC in Atlanta in August 1983, the mem-
bership passed a resolution in support of the concept of self-extinguishing
cigarettes. It was further decided to establish a special committee to
Took into the technical issues associated with'se1f;éxtinguishing cigarettes
and to provide its findings and recommendations to the IAFC..

Chief William Stamm was appointed by the IAFC President, Doug Pollington,
to establish and chair the committee.

The United States has the highest fire death réte in the world, and
smoking-related fires are the leading cause of fire deaths. Many people in
the fire service feel that if a cigarette could be made in a way that reduces
the chance to start a fire when carelessly used or dropped, many of the
deaths could be prevented. Since some existing cigarettes seem to go out
much faster than others,.why can't this feagure be built into all cigarettes?

The tobacco industry says it is concerned about the fires involving
cigarettes, and agrées that there are far too many. But it says that it has
tried without success to make a self-extinguishing cigarette that does not
have increased tar and nicotine. The industry claims that further research
is needed to see if there is a solutidn, and that it would like to see one.
The industry also says that it currently does not know how to make a reliable
self-extinguishing cigarette that is acceptable to smokers and that will
significantly reduce the chances of starting a fatal fire, though it says
that, too, may be possible to do with further research. However, proponents
of self-extinguishing legislation argue that the industry already does make
some, ‘

Some fire chiefs believe that the introduction of self-extinguishing
cigarettes might increase chances of starting fires because of the need to

682456516



-2 -

have more matches convenient for relighting cigarettes accessible to children,
elderly and infirmed people having to constantly light a cigarette, and because
of a letdown on the carefulness of smokers who may think the new product is
totally safe. The fire service wants to reduce fire deaths, but must be
reasonably certain that any proposed cure won't do more harm than good.

We need to review the facts on both sides to make an inteﬂigeni decision
in the interest of public safety.

CHARGE

The charge to this committee is to impartially review the available facts;
determine whether the self-extinguishing concept does or does not seem like a
good idea with present knowhow; determine what further information is needed,
if any, to make a decision; and to recommend a course of action for the IAFC.

Specifically:
1. Is the technology available to produce a reliably self-extinguishing
cigarette? Even better, are there current cigarettes that fill the
bil1?

2. If a self-extinguishing cigarette was produced, would it s%gm'fi—
cantly reduce the number of cigarette-related fire death;?

3. Are there unwanted negative effects of self-extinguishing cigarettes,
such as an increase in fire hazards or from increased tar and nicotine?

For each of these questions, the committee will review the available
written technical information and listen to technical “experts."”

Based on its findings, the committee will recommend a course of action for
the IAFC, such as more strongly endorsing the concept of self-extinguishing,
endorsing legislation of standards for the tobacco industry to meet, endorsing
(and possibly lending its assistance to) further study and testing, or other
actions. The committee will provide for the IAFC membership a summary of the
facts it reviewed and a list of the experts it heard. The committee itself
will not undertake any research. If the committee feels that there are major
gaps in the availability or credibility of existing information, it will
point that out and make appropriate recommendations, such as the need for
specific types of further testing.
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COMPOSITION OF THE COMMITTEE

It is important to have an objective group of people on the committee,
including members who are competent to review the complex technical issues,
and excluding any whose mind is already made up. The composition proposed
at the Atlanta IAFC meeting was two fire chiefs (one a smoker and one a
non-smoker, two medical doctors, and two fire scientists). The following
individuals are proposed:

Chief William Stamm, Milwaukee Fire Department - Chairman
Chief John Hart, New York City Fire Department
Ed Clougherty, Chemist, Boston Fire Department

Richard Custer, -Associate Director, Center for -Fire Safety Stud1es,
Worcester Polytechnic Institute ‘

Dr. Dietrich Hoffman, American Health Foundation, New York City, and
National Cancer Institute

Dr. Richard D. Stewart, Corporate Medical D1 rector. S.C. Johnson Company,
Racine, Wisconsin

Mr. Clougherty is one of the only chenﬁsts serving as a menber of a fire
department, and has worked on numerous national projects involving firefighter
safety and fire research. Mr. Custer helps run the only graduate program in
fire protection engineering, and was formerly a fire research scientist at .
the Center for Fire Research at the National Bureau of Standards. Dr. Hoffman
is one of the leading researchers on the health effects of tar and nicotine.
Dr. Stewart is a public health specialist and toxicity expert as well as a
physicién, and has done extensjve fire-related research.

Technical experts from the tobacco. industry will not be part of the
committee, but will be asked to provide technical information. Dr. Spears,
Senior Vice President of Lorillard, has been proposed by the industry as
their contact for information, in response to the committee's request to the
industry. He gave technical testimony to Congress on the approaches to self-
extinguishing and was a tobacco research chemist for much of his career.

OUTLINE OF PROJECT
The following steps are planned:

The chairman will send each committee member a list of the issues to
be discussed. Some of the specialists on the committee will be asked to
focus on particular areas.
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The chairman will be responsible for identifying relevant data, articles,
and technical reports and will supply copies to the cormittee. Committee
members will review this material and gather further information on their own
as each feels is appropriate.

A meeting will be held for the committee to review its findings and
interview experts as a group. The meeting will be held in New York City to
minimize travel costs given the geographical location of the members. The
menmbers will be expected to have reviewed all materials and to summarize for
the others the information they have acquired independently.

Technical experts to be interviewed at the meeting will include John
Krasny from the National Bureau of Standards, Dr. Spears from the tobacco
industry, and possibly others.

1f, at the end of the meeting, the committee feels the information is
adequate to make a decision, it will prepare and recommend an official
position for the IAFC to adopt. It will also recommend specific government
relations activities for IAFC if it's called for. If it is felt that more_
information is needed, the chairman will be responsible for getting it and
distributing it to the members. (Since there are no travel funds allocated
for these meetings, they need to be held to a minimum nunber.)

After the last meeting, the chairman will arrange to have the findings
and recommendations documented, and will have documents and minutes reviewed
by the committee and presented to the JAFC Executive Committee. The meetings
should be completed prior to February 1, 1984 and the documentation made\
available by April 1, 1984. This will be the basis for further discussion
at the next Metro Chiefs and the IAFC annual meetings.
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IAFC AD HOC COMMITTEE ON FIRE SAFE CIGARETTES
New York City - November 16, 1983

Points to be Cleared Up

Data

1. What is the magnitude and nature of the part of the fire problem
involving cigarettes and other smoking materials?

(This includes number of fires, deaths, injuries, dollar loss;
typical fire scenarios; reliability of the available data; trends
over the last five years; 1982 update.)

Alternative Approaches

2. What are the alternative approaches to reducing smoking-related
fires and fire losses?

(This includes alterations to the cigarette; behavioral
education; improving fire resistivity of the environment; use of
detectors and sprinklers; and other ideas.)

Cigarette Technology and Self-extinguishing Issues
3. What are "self-extinguishing" cigarettes?

(This includes the issues of their time to extinguish in order to
be called self-extinguishing; their reliability of going out
within a certain time; the ways in which a cigarette can be made
self-extinguishing; and whether removing additives will lead to
self-extinguishment,) :

4. Are any existing brands of cigarettes “self-extinguishing“?

(Proponents of self-extinguishing say yes; what evidence is
there? What do NBS, the tobacco industry, and others say?)

5. What is the relationship, if any, between extinguishment time and
the propensity to start ignition? What evidence is there that an
earlier extinguishment time will materially reduce the number of
fires and fire deaths and injuries? What fraction of deaths
might be prevented?

(This includes the theory of smoldering ignition; data from the
field; test data, if any; upholstered furniture and bedding
prevalent among current fire victims, especially in households of
the poor and elderly,)
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6. By what criteria-can a cigarette be tested to determine its
relative fire safety? Is there a reliable test to do so?

(This includes considering how to test in light of the wide
variety of upholstered furniture and bedding.)

Side Effects

7. Will tar and nicotine levels be raised by making cigarettes self-
extinguishing? By how much? Will that have potential health
impacts? What is the risk, if any? How does it compare to
potential gains in fire safety?

8. What unwanted fire-related behavior, if any, might be caused by
requiring smokers to relight self-extinguishing cigarettes? Will
there be any negative impacts on others stemming from the
smoker's need to relight more frequently?

(Considerations here include increased use of matches and
lighters, increased spread of matches and lighters for smokers'
convenience, access by children, decrease in manual dexterity of
the elderly.)

9. What unwanted fire safety behavior or attitudes might be caused
by calling cigarettes "fire safe.” :

(Is there any precedent? 1Is there 1ikely to be any change in
people's attitudes toward fire? Will smokers be more careful or
careless?)
Adequacy of Information
10. Is the current technical information adequate enough to make a
reasonably confident decision regarding the net benefits of self-
extinguishing? If not, what other research is needed?
IAFC Position
11, What should the IAFC position be?

(This should include its stance relative to national
Tegislation.)

Chief William Stamm, Chairman

6824565951



R T

BROWN & WILLIAMSON
1994-96 COLLECTION

PHOTOCOPYING VARIANCE FORM

6§ 2456552

THIS FORM WAS PLACED BEFORE BATES ID

. AT THE TIME OF REPRODUCTION,
- THE FOLLOWING NOTATIONS WERE MADE:

Q1 DOCUMENT COPIES ARE IN THE SAME SEQUENCE AS THEY APPEARED IN THE ORIGINAL,
(1 PAGENUMBER(S) WERE MISSING IN THE ORIGINAL.
@ POOR QUALITY ORIGINAL: \
@-Cuto 0 FadedLightPrint O FadedWriting O Copled as Original
O 2Hole Punch [ Faded/Light Stamp QO LightWriting O Bleed Through
Q 3 Hole Punch [Q Dark Original Q Erased Writing O Smeared/ Blurred

O Throughout Document
O Other

Q NODOCUMENTS WERE FOUND WITHIN THE ORIGINALS:

O

OVERLAY ITEM COULD NOT BE REMOVED WITHOUT DAMAGE TO THE ORIGINAL.

0 NODOCUMENT COPIES WERE FOUND WITHIN THE ORIGINAL:
O File Folder
O Redrope Expandabls File
Q Hanging File
Q Envelope
Q Other (Specify)

0 pocuMENT cories WERE REPRODUCED IN COLOR TO PERMIT CORRECTION INTERPRETATION.

Q1 BATES NUMBER NOT USED.

O oTHER VARIANCE (Explain)






The following letter was sent to those shown on the attached sheet.

H/\\
fgﬂ

3

Y William Stamm
W&Ukee Fire Department Chluef

Richard P. Seelen
Assigtant Chiet

October 27, 1983

The Intemational Association of Fire Chiefs has formed an Ad Hoc
Committee on Fire Safe Cigarettes to determine the pros and cons of
"self-extinguishing" cigarettes as they would affect public safety,
including consideration of potential side effects, as well as bene-
fits. The Committee will be meeting on November 16 in New York City.
I have been asked to serve as its Chairman. The other members are
listed as an attachment.

We would like to know if you or your organization has any technical
information, data, or other empirical evidence related to the feasi-
bility of making cigarettes self-extinguishing, the likelihood that
this will reduce the fire problem, and the likelihood of unwanted
side effects from this concept. A fuller list of the questions we
are considering is attached.

There have been many opinions heard from proponents and opponents of
self-extinguishing cigarettes. We are trying to determine what is
really known about this concept -- preferably information of a scien-
tific nature, but short of that, whatever hard evidence is available.

I would appreciate your sending me any information you think would
be relevant for us to consider by November 9, so that we may distri-
bute it to the Committee for their review. We regret the short
notice, but hope it will be convenient for you to forward materials
that are readily available.

Sincerely,

HII:LIAM STAMM
WS mh Ch'l ef
Attachments

711 West Welis Street, Milwaukee, Wisconsin 53233. Phone (414) 276-5656
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Mr. Andrew McGuire

Executive Director

American Bum Foundation

San Francisco General Hospital
San Francisco, California 94110

Elizabeth MclLoughlin

National Association for Public
Health Policy

23 Peasant Way

South Burlington, Vermont 05401

Mr. Peter G. Sparber
Vice President

The Tobacco Institute
1875 "I" Street, NW
Washington, D.C. . 20006

Chief Ed Wall

Acting Administrator

U.S. Fire Administration, FEMA
Emmi tsburg, Maryland 21727

Chief Kenneth E. Green
President, FASNY

Gloversville Fire Department
Frontage Road

Gloversville, New York 12078

Mr. Robert W, Grant, President
National Fire Protection Association
Batterymarch Park

Quincy, Massachusetts 02269

Ms. Nancy H. Steorts, Chairman
Consumer Product Safety Commission
1111 - 18th Street, NW.

Washington, D.C. 20207

Mr. Philip S. Schaenman
President, TriData

1500 Wilson Boulevard
Arlington, Virginia 22209

Lieutenant Tom 0'Connell
Chicago Fire Department
Fire Prevention Bureau
444 North Dearborn Street
Chicago, I11inois 60610
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List of Papers Supporting the Tobacco Industry's Research

(Dr. Spear's testimoriy)

Available from Committee Chairman

Chief William Stamm
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13.
14.
15.

17.

18.
19.
20.
21.
22.
25.
26.
28.
29.
30.

31

x.
33.

INDEX

A Weight Loss Technique for Determining Rate of Static Burn

Natural Smoulder ‘in Cigarettes

The Mechanism of Smouldering in Cigarettes

Investigation of Some Physico-Chemical Aspects of Cigarette Smoke

The Distribution of Gases within the Combustion Coal of a Cigarette
Temperzture Distribution Inside a Burning Cigarette

Investigations on the Effect of Chemical Modifers on Tebacco and Tobbaco Smoke
Therma’i Decomposition of Tobacco

Factors Affecting Static Burming Rate

Flame-Retardant Additives as Possible Cancer Hazards

NBS Back-Up Report for the Proposed Standard for the Flammability
of Upholstered Fumiture

Furniture Flammability: Fabric Opportunnles]
Role of Inorganic Additives in the Smoldering Combustion of Cotton Cellulose

Development of a Candidate Test Method for the Measurement of the Propensity
of Cigarettes to Cause Smoldering Ignition of Upholstered Furniture and
Mattresses

Cigarette Ignition Studies by United States Testing Company, Inc (California
Din sion?n

Smoldering Characteristics of Fabrics Used as Upholstered Furmture Coverings
Flame Retarded Cotton Fabric and Filling Materials

Regulatory Clouds Flee from UFAC (Upholstered Furniture Action Council) Skies
Statement by Susan B. King, Chairman, Consumer Product Safety Commission
Smoldering Characteristics of Cotton Upholstery Fabrics ‘

Report No. 1 - Toward Less Hazardous Cigarettes

Report No. 4 - Toward Less Hazardous Cigarettes

Role of Oxygen Chemisorption in Low-Temperature Ignition of Cellulose
Smouldering and Ignition of Cotton Fibres and Dust

Cigarettes and Upholstered Furniture

UFAC ~ Voluntary Action Program Chair Tests

A FEMA View of the 1981 US Fire Problem

A Survey of Several Factors Influencing Smoldering Combustion in Flexible
and Rigid Polymer Foaes

Smoldering in Cotton Upholstery Fabrics and Fabric/Cushioning Assemblies




682456558



65S95V28I.

NBS OBJECTIVES :

* ESTARLISH FEASIBILITY OF A TEST METHOD FOR THE PROPENSITY OF CIGARETTES
TO IGNITE UPHNLSTERED FURNITURE AND MATTRESSES

* NOT TO RATE BRANDS OF CIGARETTES

* OUTDNOR FUEL ¢ DRIED GRASS, LEAVFS, PINE NEEDLES') WERE NOT INCLUDED IN
STUDY '

DEFINITION

IGNITION PROPENSITY OF CfﬁARETTES IN TERMS OF

«PERCENTAGE OF EXISTING FURNITURE AND MATTRESSES WHICH IGNITFS
«TIME TO IGNITION



© 09S95V289

NEW FURNITURE -- EFFICIENCY OF VARIOUS STANDARDS

. }UFAC - “ENGINEERED TO REDUCE, BUT NOT NECESSARILY ELIMINATE, IGNITION

BY BURNING CIGARETTES”; - ONLY PARTIAL COMPLIANCE
 CALIFUKNIA - TO ELIMINATE MOST IGNITION PRONE FURNITURE

- BIFMA - PROBABLY VERY LOW CHANCE OF CIGARETTE IGNITION

- MATTRESSES - FED, STANDARD ; CAN STILL IGMITE IF CIGARETTE IS INADVERTENTLY
COVERED BY BLANKETS '

OLD AND REUPHOLSTERED FURNITURE.

A LARGE PART OF IT IS PRONE TO CIGARETTE IGNITION
REPLACEMENT CYCLE : 15 TO 20 YEARS |
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.

(

CIGARETTE IGNITION RESISTANCE OF [IPHOLSTERED FURNITURE

RANKING OF MATERIALS IN ORDER OF DECREASING CIGARETTE IGNITION RESISTANCE:*®

FABRICS = _.... EILLING
BEST WOOL ,HEAVY VINYL, ~ VONARR, HEAT DISSIPATING MATERIALS
NYLON, OLEFIN, POLYESTER POLYESTER BATTING
HEAVY SR POLYURETHANE FOAM, SR COTTON BATTING
LGHT UNTREATED POLYURETHANE FOAM
3
' C NG
COTTON, RAYON [INTRFATED. COTTON RATTI!
LIGHT | .
HEAVY |

OTHER FACTORS AFFECTING CIGARETTE IGNITION RESISTANCE : WELT CORD, FLAT VS.
' . CREVICE AREA

* THERE IS CONSIDERABLE OVERLAP BETWEEN GROUPS OF MATERIALS.
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CHARGE TO COMMITTEE _
INVESTIGATE “ SELF-EXTINGUISHING CIGARETTE CONCEPT”

THE EXPRESSION “ SELF-EXTINGUISHING CIGARETTE” HAS BEEN USED BY
MOST ADVOCATES &ND.OPPGNENTS OF CIGARETTE SAFETY BILLS.

FOR MANY UPHOLSTERED AND MATTRESS SUBSTRATES, SELF-EXTINGUISHMENT IS

NOT NECESSARY: CIGARETTES CAN BURN THEIR WHOLE LENGTH AND NOT
: IGNITE THE SUBSTRATES, |

SUGGEST CHANGE TO “ LGW IGNITINN PROPENSITY CIGARETTE”
DEFINE LOW IGNITION PROPENSITY CIGARETTES AS THOSE WHICH
~ IGNITE THE LOWEST POSSIBLE PERCENTAGE OF EXISTING .SUBSTRATES
AND, IF THEY IGNITE, HAVE THE LONGEST POSSIBLE IGNITION TIME,
(THE LONGER THE IGNITION TIME, THE LOWER THE PROBABILITY OF IGNITON),

NOT INSISTING ON SELF-EXTINGUISHMENT WOULD MAKE TECHNOLOGY LESS RESTRICTIVE,
AND MAKE IT EASIER TO MAINTAIN LOW TAR,NICOTIME, AND CO LEVELS.
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EXPERIMENTAL FINDINGS

*0F ABOUT 35 ChMMERCIAL CIGARETTES TESTED, MOST HAD SIMILAR IGNITION PROPENSITY
IN TERMS OF SUBSTRATES IGNITED, AND IGNITION TIME,

*THREE COMMERCIAL BRANDS IGNITED FEWER SUBSTRATES, AND IGNITION TIME WAS SHORTER:

EVFN WHEN IFNITION OCCURRED, SMOLDER SPREAD WAS SLOWER,
» ONLY ONE OF THESE BRANDS SOMETIMES SELF EXTINGUISHED

*THESE BRANDS WERE NOT DESIGNED BY THEIR MANUFACTURERS TO HAVE LOWER IGNITION
PROPENSTITY,

*COULD LOW IGNITION PROPENSITY BE CONSIDERED IN CIGARETTE DESIGN ?
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PROPORTION OF UPHOLSTERED FURNITURE AND MATTRESSES WHICH COULD BE

IGNITED BY VARIOUS RRANDS OF CIGARETTES,

IGNITED BY MOST CIGARETTES

ClG, C

Ci6, M

CIG S+

TOTAL POPULATION OF UPHOLSTERED FURNITURE
AND MATTRESSES
NOTE : LENGTH OF BARS BASED ON ROUGH ESTIMATE.

*SONETIMES SELF- EXTINGUISHING

. .
.
-JL — Qo— 3

FTC P . 22

WHOLE RANGE

LOW  LOW NORM.
MEDIUM NORM, SMALL

HIGH  NORM, SMALL



TEST FOR THE IGNITION PROPENSITY OF CIGARETTES.
" PLACE CIGARETTE ON ALPHA CELLULOSE PAPER
MEASURE WEIGHT LOSS RATE

WEIGHT LOSS RATE CORRELATES WITH FINDINGS ON SUBSTRATES

brndia
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|
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Statement of Philip S. Schaenman
President, TriData Corporation
November 16, 1983

Statistics on Smking-related Fires

I would like to present a summary of the latest statistics on smoking-
related fires and the implications of the data for the various approaches
to reducing the problem. Also, I would Tike to discuss the sources and
quality of the data being used. Just last week, TriData completed the
first detailed analysis of the newly available 1982 NFIRS data so that this
committee could have the best information to work with. It shows a change
in the situation, and I will present the details later on.

First, let us be clear that the problem is real. While the precise
number of smoking-related fires is not known and probably cannot be known,
smoking-related fires are the 1eadihg cause of fire deaths in the United
States and this has been the case for years. Careless smoking also appears
to be the leading cause of fire deaths in the majority of individual
states. (The big exception is the southeastern states where heating is the
number one cause.)

Careless smoking is among the leading causes of fire deaths in every
nation in the Western world for which we have data, though not necessarily
the number one cause. It is also one of the significant causes of fires
and injuries from fires in other countries, just as it is in the United
States.,

Let us look at the specific data, starting with the national estimates
of the big picture so that we can put the smoking-related fire data in
proper perspective.

The estimated numbers of fires and fire deaths in the United States in
1981 and 1982 were as follows:
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Table 1.
U.S. Fires and Fire Deaths

Total Residential Total Fire Residential
Fires Fires Deaths Fire Deaths
1981
USFA -
estimate 2,828,000 714,000 7,600 6,100
NFPA
estimate 2,894,000 733,000 6,700 5,500
1982
USFA 1 2
estimate NA NA (6,800) (5,600)
NFPA '
estimate 2,438,000 677,000 6,000 4,900
Change from -356,000 -56,000 -700 -600
1981 to 1982
(NFPA only) -12% -8% -10% -11%

1 USFA has not made 1982 estimates; this TriData estimate assumes that
the USFA-to-NFPA ratio of 1981 would have been the same in 1982,

TriData estimate based on residential being 80% of the total fire
deaths.

The “fires" shown in Table 1 are fires reported to the fire service. This
is important to keep in mind when we discuss the sharp drop in reported
smoking-related fires, Note also that 80% of all fire deaths occur in
residences. Even a greater percentage (95%) of smoking-related fire deaths
occurs in residences, so we will concentrate on the residential data.1

Despite the 10% drop in fire deaths and the drop in fires, the United
States probably continues to be first or second in fire deaths per capita
in the world. We had more than double the average death rate for countries

NFIRS 1982: only 18 out of 379 deaths with smoking materials (i.e.,
cigarettes, cigars, pipes) as the ignition source were not in
residences.

682456569




in the Western world throughout the last decade, as Figure 1 shows. And we
had one of the highest number of structural fires per capita among any
nation, as shown in Figure 1. More recent data on other countries has not
been published; however, the situation is likely to be similar, since the
gap was so large.

In Decemper 1982, 1 published a report on International Concepts in

Fire Protection, with which some of you are familiar. This report dis-

cussed the approaches European countries have used to reduce their fire
problem, such as more attention to public education on fire safety, holding
the careless consumer responsible for his/her actions through court fines
and insurance penalties, etc. Smoking is the leading cause of fire deaths
.in England, and one of the highest in other countries, according to the
fire services with whom I visited. (Data by cause are not available for
most countries in a readily comparable form.)

However, while there has not been a definitive study to statistically
demonstrate why their death rate is so much lower than ours, we can elimi-
nate some reasons. There is oﬁly a weak and not statistically significant
correlation of their cigarette consumption per capita to their fire death
rate per capita.1 In England, the cigarette consumption per capita is 84%
of ours, yet the fire death rate is only 54% of ours. In the U.S., there
also is no correlation between cigarette consumption and smoking-related
fire deaths, as we shall see later. The Europeans use U.S. tobaccos in
making most of their cigarettes; the little testing done has not found
their Figarettes to be safer -- and they smoke many U.S.-made cigarettes.
In France, where the government has a monopoly on cigarette production, as
in other European countries, they are doing no research on fire-safe ciga-
rettes, having achieved their desired safety goals through other means --
espetially by focusing on consumer carelessness. We do not, of course,
have to follow their pattern, but they do provide a multitude of examples
where other approaches have worked.

Schaenman letter to Congressman John Moakley, July 25, 1983.
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Figure 1. International Fire Statistics
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Smoking Totals

Let us turn now to smoking-related fire statistics in the United
States. "Smoking-related" is defined following the U.S. Fire Administra-
tion definition. It includes fires involving cigarettes, cigars or pipes
that were not incendiary or suspicious (i.e., over 98% of all fires in
NFIRS in which cigarettes, etc., were the ignition source). The definition
does not include fires started by matches or 1ighters. Over 95% of the
smoking-related fires have cigarettes rather than cigars or pipes as the
ignition source, so we will not break them out separately (though the data
are available to do so should it be so desired).

Table 2 shows the smoking fire death data for 1981 and 1982. Two
different estimates for the total deaths are presented, one based on USFA
estimtes and the other on NFPA estimates. All of the estimates use NFIRS
data to apportion the total number of residential deaths to smoking.

The proportion of residential fire-related deaths attributable to
smoking went down to 31.5% from 35%. It is still the leading cause, but
the reductions are encouraging.

There has been a sharp drop in residential smoking-related fire deaths
from 1981 to 1982, by 18-20%, or about 400 deaths. (Earlier we saw that
overall residential fire deaths dropped by 11%, so smoking-related deaths
went down even more sharply.) Thus, the absolute magnitude of the problem
is dropping sharply.

About three-quarters (73%) of residential smoking-related fire deaths

occur in one- and two-family residences, about the same proportion as the
proportion of the population living in them.

Table 3 shows the data on smoking-related residential fires for 1981
and 1982, Similar to deaths, the number and percentage of smoking-related
fires are sharply down by about the same percentage as deaths.

o
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Table 2.
Smok ing-related Fire Deaths

Class 1981 1982
Number of % Number of %
Deaths CTass eaths (Tass Change
A11 Occupancies 18.3
Residences
NFPA 1,939 1,5551 -384 (-20%)
35% 31.5%
USFA 2,144 1,7642 -380 (-18%)
— —
% Res. % Res.
Smokin Smokin
aths * “Deaths
1-2 family 1,385
73% , 73%
Mobile Home 171
Apartment 418 19% 25%
Hotel 110 5% 1%
Other 60 3% 1%
2,144 100% 100%

1 Based on TriData analysis of the 1982 NFIRS data and the NFPA 198 fire
death estimate.

2 Based on TriData analysis of the 1982 NFIRS data and an assumption that
the USFA-type of death estimate would be proportionally higher than
NFPA's in 1982 as it was in 1981,°
Table 3.
Smok ing-related Residential Fires
1981 1982
Number % Number %
Fires Res. Fires Fires Res. Fires Change
Residential 65,000 9.1 51,300 7.61 -13,700 -21%
1

Percentage developed by TriData analysis of NFIRS 1982 tapes, then
multiplied by estimates of total residential fires from the NFPA 1982
survey to obtain the estimate of smoking-related fires.
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Long-Term Trends

Figure 2'shows the trends in total fire deaths and smoking-related
fire deaths over the past six years. Fire deaths have trended downward
from 1977 to 1981, and continued to do so in 1982. The estimates of smok-
ing-related fire deaths have larger variance than the total because of
their small proportion of the total, and it was hard to discern a trend
until the 1982 data became available -- and the trend is downward.

Figure 3 shows the trends in the causes of fires in one- and two--
family dwellings. The chart for 1977-1981 is from the USFA; TriData com-
puted the 1982 figure for smoking. (Data on the other causes is available
but was not computed simply because of lack of time.)

Smok ing-related fires have decreased each year now for six years, with

1982 being the largest percentage drop. The trend is smoother partly
because of the much larger number of fires than deaths, and possibly
because the number of “unknowns" is smaller for fires than for deaths.

Smoking is the fifth cause in frequency of fires, though first in fire
deaths (and injuries). ' -

Smoke Detectors

What are the reasons for the decreases shown in Figures 3 and 4, and
especially the sharp drop in 19827

One major contributing factor most 1ikely is smoke detectors, which

increased in coverage from less than 5% of households in 1975 to 20% in
1977, to 50% in 1980, to 67% in 1982 (based on USFA-sponsored national

surveys). Of particular significance may be that at least one-third of the
poor and elderly had detectors in 1982, and they have been the dispropor-
tionate victims of fires, especially smoking-related fires.

Table 4 shows the latest findings on the presence of smoke detectors
in smoking-related fire deaths.



9000

8000

Figure 2. Fire Deaths

8500

Total Fire Deaths (USFA)

7600

7600

7000 6800
a
~
6700
~
6000 - (NFPR) S~
6000
5000
4000 !
Smoking-related Fire Deaths
in Residences
3000 -
2258
2156 | 2144
2000 - — — :=:~, 1764
' 1894 NI
-
1555
1000 -
] . ] 1 ] 1 1
0 1977 1978 , 1979 1980 1981 1982
8



NUMBER OF FIRES (thousands)

160 1

140 -

120

100 1

80

60

40 |

20

Figure 3. Trends in Selected Causes of Fires
in One- and Two-Family Dwellings

160
HEATING

115 112

51 24 52

50

47 INCENDIARY/SUSPICIOUS

0 ELECTRICAL

39— B 3
38 DISTRIBUTION
N\”\
30

SMORTNG 20
33% drop
over 6 years

1977 1978 1979 1980 1981 1982

9

682956576



Table 4.
Detectors in Smoking-related Residential Fire Deaths
(1982 NFIRS)

Deaths B
No detector 194 83
Detector present
but did not work 12 5
Detector worked 28 12
234 100

Of the 234 smoking-related deaths (about two-thirds of all smoking-related
deaths) for which the fire service reported on the presence and operation
of detectors in NFIRS in 1982, 83% had no detectors and another 5% no work-
ing detector. That is, 88% of the deaths occurred where detectors were not
available to help, even though €7% of households now have detectors.

Thus, we see that fire deaths have decreased as detectors spread, and
that the fire deaths that still occur almost always do not have a working
detector present. This strongly suggests that we have not "bottomed out"
on the effectiveness of detectors for smoking-related fire deaths, despite
the fact that they often involve people who are intoxicated. The further
spread of detectors should make further in-roads into smoking-related fire
deaths.

Frequency of Deaths per Fire vs. Smoke Detectors

Most smoking-related fire deaths occur one per fire. Table 5 shows
the number of deaths in multiples.

Thus, in 97.7% of smoking-related fires reported to the fire service,
there are no deaths. The death scenario circumstances are relatively
rare. Of the 2.3% of reported smoking-related fires where a death occurs,
88.5% involve one death. The number of “third parties" who die beyond the
smoker cannot be determined from existing data. (Though some people are
quoting such numbers, they do not exist nationally.) We can see that the
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Table 5.
Number of Deaths per Smoking-related Residential Fire
(1982 NFIRS)

Number of Number of Number of
Deaths /F3 re T Fires “Deaths
) 0 12,750 0
1 269 269
2 23 46
3 7 21
4 3 12
5 1
6 1
7 or more 0 _0
13,054 359

minimum number of third parties is 55 of the 359 deaths, or 15%, not the
40% somet imes quoted. However, that is the minimum, since some of the
victims in some of the one-death fires may be someone other than the
smoker.

Information on detectors was reported for 20 of the 35 multiple death
smoking-related fires in the 1982 NFIRS. Only one out of twenty was
reported to have had a detector present and operating; the other 95% had no
detector. That is remarkably low considering the percent of households
with detectors in 1982, It also suggests that having detectors present may
eliminate much of the risk to "third parties.”

Upholstered Furniture

~ The classic fire scenario involving smoking is a cigarette being
dropped on upholstered furniture or bedding. Table 6 shows the proportions
for fires and deaths.

Upholstered furniture was ignited first in connection with about two-

thirds of smoking-related fire deaths for which the form of material first
ignited was specified. By contrast, bedding and mattresses account for
more than half of all smoking-related fires. Upholstered furniture,
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mattresses, and bedding -- considered together -- account for 83% of the
smoking-related fire deaths, with the largest part of the remainder of the
deaths having an unknown form of material ignited. In all smoking-related
fires where the form of material first ignited is identified, it is either
upholstered furniture, bedding or mattresses, as shown in Table 6.

Table 6.
Upholstered Furniture and Bedding/Mattresses
in Smok ing-related Residential Fires
(1982 NFIRS)

D ome it T e aaialan A SO

Form of Material First Ignited Fires % D?a;;s %

Upholstered Furniture 3,711 45 195 66

Bedding and Mattresses 4,560 55 9 34
8,271 294

Thus, fire-resistant upholstered furniture and bedding/mattresses
should be considered in selecting approaches to solve the smoking fire
problem. Improvemants in these products may have already contributed to
the progress made to date. | :

Age £

Table 7 shows the distribution of the 1982 NFIRS smoking-related fire
death victims by aye:

Table 7.
Age Distribution of Smoking-related Fire Deaths
(1982 NFIRS)

Age Group Number %
4 and under 14 4
5-19 22 6
20-34 44 13
35-49 30 9
50-65 70 20
66-80 52 15
81-95 24 7
Not given 95 _a1
351 100
12
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Thus, 90% were adults. Few were very old or very young, and this was
supported by data in Table 9, "Condition Before Injury -- Smoking-related
Fire Deaths" (page 14), where only 2% were listed as too young or too old
to act. (In statements by others, the proportions of very young and very
old victims have been said to be much higher than these results support.)

Mature of Injury

The vast majority of the fire death victims were reported by the fire
service as having injuries from smoke alone or a combination of smoke and
burns. (Of course, autopsy data would be better.) Only a small fraction
were reported as having burns alone. This data from firefighters is gener-
ally consistent with the more detailed Berl-Halpin Johns Hopkins University
stud_y1 in which the preponderance of Maryland fire death victims in 1972-
1977 were found to have died from the toxic gases (especially CO) in the

smoke.
Table 8.
Nature of Injury -- Smoking-related Fire Deaths
' (1982 NFIRS)
Number %
Burns a 11 . 3
Burns and smoke 170 48
Smoke alone 70 20
Other 10 3
Unknown %0 _26
351 . 100
1

Human Fatalities from Unwanted Fires, Walter J. Berl and Byron M.
Raipin, ApriT1 1979.
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Condition Before Injury and Public Education

Table 9 shows that the largest category of "condition before injury"
was asleep, Some of these people may well have been intoxicated. Very few
are Visted as awake and unimpaired.

Table 9.
Condition Before Injury -~ Smoking-related Fire Deaths
(1982 NFIRS)

Condition Number %
Alcohol- or drug-impaired 42 12

Bedridden or other physical
handicap 21 6
Asleep 129 37
Too young to act 5 1
Too old to act 4 1
Awake, unimpaired ' 18 : 5
Other 3 1
Unknown , 131 37
351 100

The Johns Hopkins study found that over half of the adult victims were
alcohol-impaired., Some believe that this means that prevention education
cannot reduce the number of victims. '

However, many are not alcohol-impaired and not handicapped. Further,
it is not clear that public education could not have an effect even on
those intoxicated. The Germans, for one, believe that public education

messages can influence fire safety behavior even of those intoxicated (not
for receiving a new message, but for remembering well-implanted ones).

I do not know of any research specifically addressing the
effectiveness of public education on smoking-related fires, and people
certainly are aware that a burning cigarette should be handled with care.
But there is extensive evidence that good public education fire safety
programs can work.

14
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Deaths vs. Cigarette Consumption

There is no apparent correlation between smoking-related fire deaths
and cigarette consumption in the U.S., as seen from Figure 4. For example,
the year with the largest rise in consumption (1980) was also the year with
the second largest drop in the death estimate. Also, the year to year
changes in consumption are much smaller percentage-wise than the year-to-
year changes in the death estimates. Though the death estimates variance
is high and could conceivably mask some slight correlation, there is no
valid reason to believe it exists.

Over 600 billion cigarettes are smoked annually in the U.S., of which
nine millionths of a percent (51,000) result in fires reported to the fire
service, and three-tenths of a millionth of a percent result in a death.

If we assume smokers smoked over a pack a day, the odds would be little
more than one fire. per million smokers. Also, the éubpopu]ation most sus-
ceptable to having an accidental fire may be (and probably is) very differ-
ent from the general population of smokers.

Methodology for Death Estimates

National statistics on smoking-related fire deaths have been available

in a consistent manner for only six years, since the National Fire Incident
Reporting System started.

The NFIRS has grown each year, as more states and fire departments
join the system. The 1982 NFIRS data is the most comprehensive “sample" to
date, with 180,000 residential fires out of the total 667,000 residential
fires estimated by NFPA, and 2,072 out of 6,000-6,800 deaths. In other
words, between 1 in 3 and 1 in 4 fires and fire deaths are in the data
base. In previous years, it was close to I' in 5,

Nevertheless, the statistics on smoking-related fire deaths are all
based on the 379 fire deaths in the NFIRS data base that are attributed to
smoking, The assumption is made by most analysts that the fires of

“unknown" reported cause are distributed like the knowns. Unknowns com-
prise about a quarter of the fire deaths in NFIRS. So the 379 is scaled

upward by a factor of 4/3.
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Then the data is scaled up to national estimates using the ratio of
the total fire deaths estimated by the U.S. Fire Administration or NFPA to

the number in NFIRS, another factor of 4 or 5. The USFA estimates and NFPA
estimates have differed sharply over the years, and the shape of the fire
death trend curves have not been the same. The USFA in 1981 estimated 900
more deaths than c¢id NFPA. The NFPA estimate is based on a statistical
analysis of a non-random sample of 2,000-3,000 fire departments that elect
to respond to their survey. The USFA estimate is based on death certifi-
cate information from the National Center for Health Statistics, with
adjustments for certain types of fire deaths missed.

No one knows the precise number of fire deaths, let alone smoking-

related deaths. But the trends are beginning to emerge and the dimen- -
sions of the problem are taking enough shape to give us our best ever look
at the problem. ‘

Summa ry

There are many 1oose ends in our statistical view of fires, including
those fires caused by careless smoking. We are sure the smoking-related
problem is significant, but it is declining markedly. There are many links

.in the chain of events leading to a smoking-related fire that can be
attacked. I subscribe to the philosophy that was articulated by the past

directors of the Center for Fire Research at the National Bureau of
Standards, which was that no one element of a prevention program is likely

to be perfectly implementable or to work perfectly, and that several lines
of defense are needed (Lyons and Clarke). The cigarette itself certainly

should be examined, but there are a numoer of other ways to attack the
problem if a satisfactory change in the product is not possible.

Smoke detectors seem to have played a significant role in the downward
trend of smoking-related fire deaths. The spread of detectors should be

further encouraged and smoke detector maintenance emphasized. The
influence of drinking on fire victims has clouded the picture as to the

potential for public education, but many victims are not impaired and some
people believe public education may even help reduce the alcohol-related

17
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deaths. Upholstered furniture and bedding are overwhelmingly the things
that smolder or catch fire first and should continue to be the focus of

research and what has already been learned should be applied in the
manufacture of these products to increase fire resistancy -- especially
upholstered furniture.

18

682456385

’



682456556



\

CITIZENS COMMITTEE FOR FIRE PROTECTION

A Non-profit Corporation Working in the Public Interest

Statement Before the IAFC
Ad Hoc Committee on Fire Safe Cigarettes,
November 16, 1983

I appreciate the opportunity to appear before this Committee.
The Citizens Committee for Fire Protection is an independent,
non-profit organization dedicated to reducing the toll of death
and destruction caused by fire. Our own inguiries lead us to
conclude that the tobacco industry can make safer cigarettes, and
that such cigarettes will go a long way toward lowering this
i

Nation's excessive fire death rate. In fact, it is the single

fastest and most effective action now available to us to lower

- fire deaths.

A

Cigarette Technology and the “Sglf-Extingﬁishing Cigarette"

I would like to start by urging that this Committee broaden
its line of inquiry in one critical way. The questions yocu have
posed all refer to "self-extinguishing" cigarettes. This is too
narrow a focus, and excludes a very pfomising approach. The
National Bureau of St&ndards laboratory tests found that some
commercial cigarette brands, although they burned completely, did
not ignite the underlying upholstery fabrics.1 These cigarettes
are not "self-extinguishing,” but their universal use would
prevent many fires.

In line with this research finding, none of the currently-

pending federal or state bills that we know about is limited to

2000 P Street N.W., Suite 607, Washington, D.C. 20036  (202) 466-6060 SPL TN




self-extinguishing cigarettes. They all provide that cigarettes

. would have to either self-extinguish or burn all the way down

without igniting an underlying fabric.

Accordingly, we ask that you also consider the issue in
these broader terms, and be sure to discuss each approach separately
in your final report.

I would also like to point out to you that the tobacco
_industry has concentrated in its public statements on criticizing
only self-extinguishing cigarettes.2 By-and-large, they have ignored
the other approach. Many of the arguments and concerns they raise
about self-extinguishing cigarettes do not apply to the other
approach.

Fire-Safe Cigarettes Need Not Result in Increased Health Risks.

- The cigarettes that burn completely without causing upholstery
fires may acéually lower the smoker's tar and nicotine exposure.
The National Bureau.of‘Standards' researchers were uncertain why
these cigarettes did not cause fireg. However, they suggest that
two factors were lower packing density of tobacco (which causes
the cigarette to burn cooler) and n%rrower diameter (which results
in less contact between thevcigarétté and the fabric, and therefore
less efficient heat transfer). Both.of these design features
produce lower tar and nicotine levels. 1In fact, one of the cigarettes
successfully tested by the NBS was Carlton, supposedly the lowest
tar and nicotine cigarette on the market.

I also call your attention here to the growing body of medical

research that guestions whether low tar and nicotine cigarettes
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really produce any significant health benefit. 3 This research

5:}apparent1y shows that smokers of low tar and nicotine cigarettes

are taking the same amounts of nicotine into their blood stream
as they would if they smoked high tar and nicotine cigarettes.

I am not qualified to discuss or evaluate this tesearcﬁ.
I have suggested before that this committee hear directly from
the authors of these studies, and I reiterate that suggestion now.
If their work withstands scrutiny, it suggests that we have far
more leeway in changing the cigarette than we may have thqught
previously.

In an appendix to this testimony, I have covered the other
technical questions about which the Committee asked, questions

such as the feasibility of alternative solutions to the cigarette

i .,fire problem, and whether fire-safe cigarettes will require greater

use of matches and lighters. waéver, I would like to turn now
directly to the last question on-your issue paper, "What should
the IAFC position be?" Since I am apparently the only lawyer
in the group, I believe it would be helpful if I could review
with you the provisions of the various bills pending before
Congress, compare them with one another, and describe the areas
we think you should look for as Congress considers and modifies

these bills.



Review and Comparison of Pending Federal Legislation

Two major pieces of safe-cigarette legislation are currently
pending in Congress. The first is HR 1880, introduced in the
House by Congressman Moakley of Massachusetts. It would give
the CPSC two years to develop a gfandard for fire-safe cigarettes,
and authority to implement that standard if it is feasible and can
be done without imposing unacceptable health and economic burdens.
§. 1935, introduced by Senator Heinz of Pennsylvania, provides
simply for a two-year study, to include development of a standard
and consideration of health and economic consequences.

There are five areas that we think are important in considering
whether these bills, and various proposals floated by the tobacco
indust;§, wili be useful and effective: Pre-emption of state
efforts; the composition of the study committee; the mandate given
to the study group or agenéy; its authority to compel production
of important information from the cigarette compaﬁies; and the

extent to which such information will be regarded as secret.

Pre-emption: The first issue is whether federal research

and regulatory efforts will displace or pre-empt state efforts to
require fire-safe cigarettes. There are many areas‘in the law
where, once the federal government-acts, or decides that no
action is appropriate, the states are prohibited from imposing
their own standards. Those of you who are dealing with shipment
of hazardous materials through your jurisdictions are no doubt
already familiar with this concept.

The Heinz bill, whiéh provides only for a study of the

feasibility of fire-safe cigarettes, contains no pre-emption clause,
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States would be free to continue their regulatory work during
the federal study.

The Moakley bill places the project in the hands of the
Consumer Product Safety Commission. There is no pre-emption of
state efforts during the two-year effort to prepare a rule. Under
the Commission's current operating statute, though, once the rule
is in place state standards are pre-empted unless the CPSC
rules otherwise.

We certainly do not favor any pre-emption of state efforts
until a federal standard is in place. We believe one of the
great strengths of the American system is that we have, in the
50 states, 50 different 1aborétories to try out various approaches
to new and difficult social problems. Those of you who are
local officials are well aware that the federal government has
no monopoly on wisdom;

In any event, we also believe that the current activity on
fire-safe cigarettes at the state level is a major force moti-
vating the federal action. We would like to see this continue.
From this perspective, either the Heinz or the Moakley bill is
acceptable. |

One of the most unfortunate cémbinations would be a permanent
pre-emption of state efforts with no guarantee of a federal
standard., There is talk among some tobacco people of a bill to
establish a two-year federal study, accompanied by a pre-emption
of state efforts that would last forever. We trust the IAFC would

join us in condemning any such bill.



Composition: A second issue is the composition of the study
‘,group. The Moakley bill places the entire project within the |
CPSC, although it's strongly implied that they are to work
closely with the National Bureau of Standards in setting the
basic standard and with the National Institute of Health in
considering the potential health effects.

The Heinz bill éstablishes a Task Force composed of six
federal officials and one tobacco industry representative. The
federal officials would come from the National Institute of Health,
the Department of Health and Human Services, the Surgeon General's
Office, the CPSC, the Federal Trade Commission and the NBS.

Under the Task Force would be a l5-member Technical Advisory . -
Group. Four members would come from the tobacco industry and

one from the American Burn Association. The other 10 members are
not 5pecified.

Either of these seems acceptable, although we would like
to see greater consumer input on the Heinz bill's Technical
Advisory Group, and you would no doubt like to see greater fire-
service representation.

We have to watch very carefully the composition of these
study groups. We can expect that any tobacco industry représentatives
will vote as a group. It would be very unfortunate if the study
group were dominated by tobacco representatives and a few of
their hand-picked friends from the fire service. Such a study
group would be suspect from the very beginning, and in two years

we would be right back where we started from.
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Mandate: A third important issue is the mandate given to

” the study group or agency. Here, the Moakley bill is clearly
superior. It directs the CPSC to research and establish a standard,
if that can be done in two years and without producing ungcceptable
health and economic consequences. The Heinz bill provides for a
simple study; what is to be done with the results, we won't

know for several years,

We favor the Moakley bill here for obvious reasons. It is
very difficult to gather together all the forces to take on a
powerful lobby like the cigarette industry. Under the Heinz bill,
we have to gather them once this year to authorize a study; again
two years from now to authorize CPSC or some other agency to act
on the study's results; and possibly a third time to pass on the
- standard the agency devises.

The Moakley bill would take care of all those steps at once,
but give the CPSC clear guidelimes about whether it should impose
a standard. For the fire service, which does not have a history
of strong lobbying, the Moakley bill seems preferable.

Authority to obtain information: Another important area is

the authority of the study group or agency to require that the
tobacco industry give it the information it needs. The Moakley
bill places the study in the hands of the CPSC, which élready has
subpoena éower to obtain information it needs.

The Task Force established by the Heiﬁz bill has no such
power. It can insist on information from other federal agencies,
but it has no specified power to compel the tobacco companies to

deliver important information.
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Again, we favor the Moakley bill. The tobacco industry is

- obviously resisting this effort at regulation, and in the crunch,
»they are not likely to give up crucial information voluntarily.
They could easily claim that the needed information is some sort

of trade secret that they do not wish to reveal in front of their
competitors. There is no judge or impartial arbiter to review

such claims, so the tobacco industry can make them indiscriminately
and no one would ever be the wiser.

This is already a problem. We've heara tobacco industry
representatives say on several occasions before legislative
committees that they've spent vast sums of money researching fire-
safe cigarettes, and have yet to discover how to make one.
Legislators have asked for copies of these studies, but none are
ever forthcoming. In fact, so far as we know, Dr. Spears' paper
is the only research work on fire-safe cigarettes that the
cigarettes industrg has ever published. We often wonder if it's
the only such research they've ever done.

The investigating agency here must be given the power to
require the production of essential information from the tobaccé
industry. Only then can it get the information it needs from all
parties, and have the full benefit of tobacco industry research,
if such research has been done.

Trade secrets: The final area to consider is that of trade

secrets. The two bills are largely similar in this respéct. Under
the Heinz bill, the Task Force determines which information is to

be considered secret. That information is then exempt from required
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public release under the Freedom of Information Act, and unauthor=-
ized release could result in criminal penalties. But the fask
Force may use the information in its final report to Congress.

CPSC generally has the same power already. If anything, its
statute is slightly more restrictive, since it also must méke
findings about accuracy and fairness before it can release any
product-specific information.

We suggest you be very careful here of bills that are too
sweeping in their trade secret provisions. Be especially careful
of any bill that would grant trade secret status, acroés the
‘board, to any and all information the tobacco industry may
submit. A provision like that would make the entire basis for
the study into a secret affair. No one would be able to analyze
~.or criticize the results of the study, because no one would know
what it was based on. The étudy would be worthless as a scientific
and policy-making docﬁment, and we would all be back where we
started.

For all of these reasons, we favor the Moakley bill, I think
if you will take a close look at it, you'll see that it already
takes into acéount the concerns you've expressed, and represents
a well-tempered compromise. CPSC would have a reasonable but
limited time.to look into this matter, and cannot go ahead unless
the standard is feasible and the economic and health consequences
are acceptable. But if these conditions are met, the Moakley bill
allows the Commission to proceed without further delay. And that
is as it should be in addressing this very worst aspect of

America's fire problem.
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CIIZENS COMMI L TEE FOR FIKE PROTECTION

A Non-profit Corporation Working in the Public Interest

Appendix to
Statement Before the IAFC
Ad Hoc Committee on Fire-Safe Cigarettes,
November 16, 1983

Answers to Questions 1, 2, 8 & 9

Safer Cigarettes Will Not Cause an Increased Fire Problem

from Use of Matches and Lighters. The IAFC summary of issues

raises concern that self-extinguishing cigarettes may result in
more fregquent use of matches and lighters, and therefore some

increase in fire hazard. For several reasons, we do not think

~there will be such an increase in hazard.

To begin with, there is the very promisiné category of cigarettes
that burn completely without igniting upholstery fabrics. Because
these cigarettes do not self-extinguish, there is no reason to think
they will result in more frequent use of matches and lighters.

Second, even self-extinguishiné cigarettes are not likely to
result in particularly greater use of matches and lighters. People
will not relight these cigarettes. The tobacco industry has
frequently pointed out that relighted cigarettes taste bad, and
that people will not want to continue smoking one once it has

gone out.

2000 P Street N.W., Suite 607, Washington, D.C. 20036 (202) 466-6060
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Third, even if changes in cigarette design do result in more
: £requent use of matches and lighters, the overall result should
be a major decrease in fire fatalities. The match-caused fires
simply will not be fatal as often as the ‘cigarette-caused fires.
’ Cigarette fires often occur in circumstances especiall&
dangerous to life. U.S. Fire Administration statistics for 1981
show that while cigarettes caused 8.9% of all residential fires,

they caused 35.2% of residential fire deaths. 4 This disproportionate

number of deaths occurs because cigarettes frequently produce a
low, smoldering fire that does not become apparent for some
time. Thus, a cigarette dropped at 1l p.m. may not cause a
visible fire until after everyone in the household is in bed. Thus,
while there might be some added danger from the increased use of

;- matches and lighters, thé fires they cause are likely to be
;immediately obvious, and the consequences far less fatal.

Use of the Term "Fire-Safe Cigarettes” Will Not Cause Smokers

to Take Increased Risks. The outline of issues for this committee

raises the question whether use of the designation "fire-saée
cigarette” will give smokers a false sense of security and lead
them to take new risks. We think this is extremely improbable.
If legislation passes requiring all cigarettes to be fire-
safe, no one after that will talk about fire-safe cigarettes, as
such, because it will not be a basis for distinguishing between
one brand and another. It won't be advertised or listed on the

package as "fire-safe."
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In fact, we suspect that the industry will try its best to
preserve existing brands and brand names, since they've got
a considerable investment in building customer loyalty. They
will make sure that changes are minimal, and as a result, few
people will even know that they're smoking a "fire-safe" cigarette.

We call your attention to the many other fields where
building or product designs have been altered to improve fire
safety. There is no indication that people are taking greater
risks with their children's sleepwear, or that they're more
willing to do dangerous things because they live in a building
with plaster walls.

- If products are functional, most people simply accept them

as they are. They generally do not know or care that safety or
some other public purpose has affected the design. Cigarettes

‘will be no exception.

Data on Cigarette Fire Losses

All of the available data show that cigarettes are, by far,
the leading cause of residential fire deaths. We rely primarily

on U.S. Fire Administration data. Their most recent National

Estimates, for 1981, attribute the following losses to

smoking materials:
£€3,518 residential fires, or 8.9% of all residential fires;
2,144 residential fire deaths, or 35.2% of the total;
3,819 residential fire injuries, or 19.0% of the total;

$305 million in residential property losses, or 10.3% of
the total. .
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We call your attention also té a recent study by the Johns
T‘Hopkins University School of Hygiene and Public Health, entitled
"Fatal House Fires in an Urban Population."” This study found
that 39% of the victims of fatal cigarette fires were people other
than the smoker. 6

Within the category of "Smoking Materials," the U.S. Fire
Administration does not give any further breakdown among cigarettes,
cigars, pipes, matches, etc. Nevertheless, there is every indication
that cigarettes are responsible for the vast majority of these
losses. |

To begin with, cigarettes are far more common than cigars or
pipes. The American public consumes over 600 billion cigarettes

each year. Furthermore, as any cigar or pipe smoker can tell you,

_. their devices are already self-extinguishing, sometimes to an

irritating degree.

As between cigarettes and the matches or lighters used to
light them, the evidence again points to the cigarette as ﬁhe
cause of most fires. The attached chart shows fire deaths from
various causes versus time of occurrence. Notice that smoking
fire deaths peak in the eariy morﬂing hours. This points to a
smoldering mechanism, something that requires some time before
it becomes apparent -- in other words, the cigarette, not the
match,

In fact, we've never seen the data on cigarette fire involve-
ment serjously challenged. Tobacco industry spokesmen sometimes

- deride the data by suggesting that fire investigators blame
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smoking when they can't find any other cause. But the data

~ showing that cigarettes play a large role are confirmed by

another Johns Hopkins University study. In this one, researchers
from the Applied Physics Laboratory studied all fires in Maryland
from 1971 to 1977, where someone died within six hours of the fire.’
Forty-seven percent of these fatal fires were caused by smoking
materials. Their data is especially credible because trained
researchers actually examined the scene of each fire. They did
not rely on local officials, whose expertise might vary, especially
in small communities. |

The important point to draw from all this data is simply
that cigarettes play such a large role in causing fire fatalities
that we cannot hope to get the overall fire problem under control
unless we can control the cigarette-caused portion of it.
And to accomplish this, mandating safer cigarettes is by far the

-

best strategy.

Alternative Approaches to the Cigarette Fire Problem are not

as Promising.

The IAFC issue paper suggests several alternative approaches
to the cigarette fire problem: public education, a more fire-
resistant living environment, smoke detectors and residential
sprinklers. All of these have serious drawbacks when compared
to safer cigarettes.

Education: We are not optimistic about education as a means

to solve the cigarette fire problem. It has been the primary
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approach used up until now, and the problem is still very much
J>with us. |

The target audience for this education may be largely
impervious to the message. The 1971-77 Johns Hopkins Study
of Maryland fire deaths found that many of the victims of ‘
cigarette fires had enough alcohol in their blood to be legally
intoxicated. If these people are habitual heavy drinkers, they
may be beyond the reach of education programs. And even if they
were only occasional drinkers who were drunk‘at the time of the
fire, there is obviously a guestion of whether they could, at that
moment, apply the lessons of any past education.

Furthermore, there is a 1972 study by the Insurance
Institute for Highway Safety that callé into sharp question the

~. ability of public education to affect safety-related habits

| generally.8 The Institute went to a city with two separate cable
TV networks. On one, they broadcast a series of hard-hitting
advertisements promoting seat-belt usage; on the other, no such
ads. They stationed observers around the town to note whether
motorists wore their belts and to record their license numbers.
These numbers were then traced to individual homes, to see which
of the two cable channels that home received.

After nine months of this experiment, there was no statistically
significant difference in seatbelt usage between those who saw the
TV ads and those who did not. Admittedly, this result may not
be directly transferrable into residential fire safety education.
But it has ominous implications that the advocates of greater

safety education have never fully explored.
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A fire-resistive environment: 25 years away. The IAFC issue

paper also raised the question of a more fire-resistant living
environment. ;he Citizens Committee is following very closely

the efforts of the Consumer Product Safety Commission to improve
the fire safety of upholstered furniture, and especially to improve
its resistance to cigareﬁte ignitions.

Although there are some promising results to this work, there
are several serious drawbacks. First, we must consider that
upholstered furniture is a major consumer purchase, and remains
in use for perhaps 15 to 20 years. Thus, even if we began today
making only fire-resistant furniture, it would be 20 years before
we replaced the unsafe furniture currently in American homes. The
poor and the elderly, who suffer a disproportionate number of
fire deaths, would probably be the last to get rid of the old
furniture.

Contrast this with-ﬁigaretzés. Most cigarettes remain in the
stream of commerce for a few months at most, and are completely
consumed within a few days of purchase. If we could start making
only fire-safe cigarettes, the change-over would be complete within
a few months. |

There is also a question of economic burden. The furniture
industry in America is characterized by a large number of small
manufacturers. Mandatory changes in product design and manufacturing
processes to improve product safety impose a relatively large

burden on such small companies.
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The cigarette industry, on the other hand, is made up primarily
- of a very few large companies. They could much more easily absorb
the costs associated with changing their products.

Smoke detectors: Smoke detectors also have severe limitations

for dealing with cigarette fires. Obviously, they're a very
important development and every home should have at least one.
But for the slow, smoldering fire often produced by a cigarette
on upholstered furniture, the warning may not come in time.
Consumers Union found in its 1980 tests of smoke detectors that
the average response time of photoelectric detectors £o a slow
fire was 26 minutes, while for ionization detectors it was 48
minutes. °
Furthermore, the data on alcohol involvement in cigarette
. fire deaths suggest that many potential victims, even if they are
alerted by a smoke detector, will be disoriented and may not
respond properly.
In any event, it is important to realize that when the detector
goes off, the fire is already underway. At that point, there
are always a host of dangers and uncertainties. Early warning,
important as it is, will never beN;s good as preventing the
ignition.

Sprinklers: Sprinklers also will not solve the problem of

cigarette fire fatalities. A significant number of cigarette fires
produce lethal concentrations of smoke and gases in the smoldering
phase, before they ever erupt into flames. In other words, these

fires will kill the occupants before the sprinkler activates.
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N Furthermore, it seems unrealistic to think that most homes
will ever have sprinklers in the living quarters. If they do, it
is still Qecades away. And again, the poor, the most frequent

victims of fire, will be thé last to have sprinklered homes.
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FIRE DEPARTMENT

280 LIVINGSTONSTREET  BROOKLYN, N.Y. 11201-5884

JOHN J. HART
Chief of Depariment

November 21, 1983

-

Chief William Stamm )

Milwaukee Fire Department A X h N 0
711 West Wells Street QuLLLfY\L N \Q!‘l\ﬂil\.
Milwaukee, Wisconsin 53233 '

Dear Bill:

I am writing to give you my thoughts on the IAFC special committee
meeting on self-extinguishing cigarettes., First, let me con-
gratulate you on putting together such a distinguished and knowl-
edgeable group of panelists, and also for the calibre of the
witnesses you brought in to testify. To my mina I thought it was
highly successful and I also felt that we have been given suf-
ficient information to recommend a position that the IAFC should
adopt.

Before I suggest my recommendations, I would like to give you some
of the conclusions I drew.

a. There is a great variety of opinions as to what constitutes a
self-extinguishing cigarette in terms of standards.

b. The testing done to date by the National Bureau of Standards
was insufficient to determine a standard and was not broad
enough to be a practical substitute for the actual burn
situation. \

¢. There is not currentiy a cigarette on the market that can be
classified as self-extingquishing. The two example brands
cited, "More" and "Sherman" cannot reasonably be classified as
cigarettes as used by the American public. They are both, long,
thin, brown, strong and harsh, more akin to small cigars than
cigarettes.

d. There was no testimony offered that would indicate that a
technology is available that could create a self-extinguishing
cigarette without altering what is commonly perceived as a
cigarette. The two example brands, both "More" and "Sherman”
were constructed of pipe tobacco rather than cigarette tobacco
and had a substantially higher tar and nicotine content.

(Cont'd...)
SMOKE DETECTORS SAVE LIVES
682456608
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e. Any method of gaining a reduction in the burning propensity of
a cigarette that would resuit in a higher tar and nicotine

content would be foolhardy, in light of the evidence, linking
smoking to cancer. Since our sense of morality must lead us
to the preservation of life, the saving of two lives by fire
at the expense of 10 dying by cancer cannot in my mind be
Justified.

f. The proposed legislation HR 1880 does not include any con-
sideration of the health impact of any proposed fire safe
cigarette and should not be supported.

In light of these thoughts I would recommend the following to the
IAFC. .

1. Support HR 1880 or any other legislation that included,

a. The requirement to conduct tests that would establish a
standard for self-extinguishing cigarettes that pertained
across a wide range of substrates and across a range of
probable fire scenarios.

b. Provide that ohce a standard is established, all products
measured to that standard must also show that they do not
create a healith hazard in another area.

c. While the CPSC retain juriséiction over the project, the
legislation include a panel to determine feasibility of
any standards before they are established.

d. The panel consists of a broad spectrum of interested
parties, i.e. industry representatives, medical special-
ists, consumer advocates, fire chiefs, etc.

Good luck in putting everyone's thoughts together.

Sincerely,

ief jof Department

JJH:mv
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At n Center for
o Firesafety
| Studies

December 2, 1983

William Stamm, Chief
Milwaukee Fire Department
711 Hest Hells Street
Milwaukee, Wisconsin 53223

Dear Bill:

As we agreed at the committee meeting, I have attempted to summarize my
thoughts on the issues associated with so-called self-extinguishing or reduced
ignition hazard cigarettes and the proposed federal legislation in the area

of cigarette safety.

Let me begin with the issue of technical feasibility. I believe that it may
be possible to design a cigarette with reduced ignition potential...perhaps
through control of burning rate and ember diameter. Whether or not this can
actually be accomplished has not been demonstrated by research specifically
directed to that objective, to the best of my knowledge. However, the fact
that some cigarettes appear to have lower ignition potential than others for
certain fabrics does point to the need to have the possibility explored in
detail if it is possible that lives could be saved. Incidentally, I believe
that self-extinguishment in the time necessary would most likely result in
changes to the chemistry of the smoke produced. This leads to the next issue...
the health hazard.

Whether or not individual people believe that smoking causes lung cancer,

I don't know of anyone who will say that it's good for you. For many people,
the statistics and medica) data appear to be convincing with respect to lung
cancer and a variety of cardiovascular disorders. If, in the attempt reduce
fire deaths and injuries an increase could be created in deaths and disease
from smoking related causes, that fact and the possible magnitude of the
effect must be known, or at least, carefully examined.

The total effect of fire losses must also be considered. In addition to
deaths, the costs in burn care and physical and mental rehabilitation have to
be included.

In order to put the risks and benefits of the pending legisiation in perspec-‘
tive, 1 beljeve that a risk analysis should be part of any study of the technical
issues,

Before summarizing my summary, I would like to mention two other issues...
requlatory action at the state level and the regulatory aspects of the federal
legislation. In order to allow time for the technical issues to be studied
and resolved (if possible), I believe that state level legislation should be

Worcester Poltechnic Institute . Worcester. Massachusetis 01609 . (617)793-5593
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William Stamm
December 2, 1983
Page Two -

delayed until the end of the study provided that the federal legislation
requires a decision to be made regarding federal regulation within a reasonable
time after conclusion of the study. 1 believe that the CPSC is the most
appropriate agency to deal with the regulatory decision. Should the federal
government decide not to regulate, states would then have the technical facts
to study and would be free to pursue their own legislative directions.

Since there are several bills and proposed changes being considered at the
moment, I will 1<st those items that should be included in a cigarette safety
bi1! that the IAFC could support.

1. The bill should require a study of both the technical
feasibility and the risk-benefit of regulation.

2. The bill should require a regulatory decision at the completion of
the stucdy. CPSC should be the lead agency.

3. State legislation should be delayed only until a decision has been
made at the federal level.

4. An advisory board should be established that is composed of
technical people representing at least CPSC, NBS, FEMA (IAFC?), and
NFPA. Technical representatives from industry and medical experts
in the field of cigarette-related diseases and burn injuries should
also be included.

5. The research should be done by or coordinated through the Center
for Fire Research at NBS.

Those are my thoughts as I have developed them since our meeting in New York.
Over all, I felt that neither "side" made a convincing argument for their
position. I do feel that NBS is on the right track regarding the test method.
The effects of the cravice and the final criteria for performance still need
to be addressed.

I must say Bill, that I enjoyed having the opportunity to meet you and that

I think the meeting went well. I am sorry that I was not able to stay longer
so that we could have had more time for discussion. I hope that my comments
are helpful and 1 look forward to seeing a draft of what pull together from
our various comments. If you have any questions on any of the above, let me
know.

Very truly yours,

Professor Richard L.P. Custer [-\ -
Associate Director Leeo

D¢ 19283
RLPC:11b
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' ‘7"'.’:.2: Rusd . . .
L e e e 2630 Naylor Dana Institute for Disease Prevention
. American Health Foundation

n Offices:

0 East 4219 Street

one: (12) 955 1000 November 21, 1983

"D MAHONEY, Chairmen Mr. wWilliam Stamm, Chief
- 3TL.WYNDER, M.D., President Fire Department
. 'JOMASL.CHRYSTIE.TM City of Milwaukee

Miso: on Strategy 711 West Wells Street

il Lynch & Company, inc. .
, pany Milwaukee, WI 53233
- ‘M. JAVITS, Enq., Secretary :

+ 1uor Partnar
vt Hinckley. Rabin & Engler Dear Chief Stamm:
© 7 ALLE D. LEFFALL. JR., M.D.
o aarsory Boaro Please let me thank you on behalf of myself and my
TERN. MAGEE, M.B., M.R.C.P. associate, EKlaus Brunnemann for inviting wus to
R o Boaro participate in the ad hoc committee meeting on "Pire
VK WEISBURGER Pho. wphe Safe Cigarettes®. We Tearned a lot and are in full
& N Dana insire support of your leadership in clarifying the issue of
ETRICH HOFFMANN. Pn.D. the self-extinguishing cigarette.
Y M. WILLIANS, W.D. .
o Daec Please find attached our ideas on the development of
VIO P. ROSE. M.D.. Ph.D. "Fire Safe Cigarettes”,.

“ciate Dreector

wWith best wishes,

" TTARD B. KLARBERG. Eag. E B .;f/ / 1,_/
T Jnve Vige Presgen: ) :
~e'3 Coumse / v

Dietrich Boffmann, Ph.
Associate Director

DH/cch
Encl.
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®"FIRE SAPE CIGARETTES"

Based on our experience, our knowledge of the technical
literature, and discussions at the meeting of the ad hoc commit-
tee on "Fire Safe Cigarettes”™ of the International Association of
Pire Chiefs, New York, November 16, 1983, we offer the following

suggestions.

I. In principle, the pending bill H.R. #1880 on "Fire Safe
Cigarettes™ introduced by Congressman J. Moakley offers a satis-
factory basis for initiating studies on self-extinguishing ciga-
rettes. However, it appears that the task is very complex and
one could not hope to arrive at scientifically sound c@nclusions
after only 2 years of research, since major effdrts have to be
directed towards evaluations of the toxicological properties of
the self-extinguishing cigarettes. It would be unwise to disre-
gard the potential for increased toxicity of the smoke that might

result from cigarettes which are modified to self-extinguish.

II. We would envision a step-by-step development of the program

along the following guidelines.

1. Testing method.

Establish standardized methodology to determine the poten-

tial of ignited cigarettes to inflame upholstered furniture made
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of various fiber materials. The method of John Krasney, U.S.
National Bureau of Standards, is a good beginning, but does not
include testing smouldering cigarettes in furniture crevices.
Consideration should be given to the use of thermocouples with a
recording device which would register the radiant heat emitted
from the burning cone of a cigarette into the various fibers.
The measuring device used for this purpose should give reliable
readings at various degrees of humidity of the ambient air (20-

\

70% R.H.).

2. Determination of tar, nicotine and carbon monoxide.

Upon development of standard measuring devices for the in-
flaming potential and subsequent approval of these devices by the
- U.5. Bureau of Standa:ds, the development of experimental ciga-
rettes should hegin with those modifications that appear to have
the ;nosb promising potential for a fire-safe cigarette. Treat-
ment of the cigarette paper and changes in the diameter of the
cigarette are two important considerations in this regard.

Toxic agents such as silicates should not be utilized for
paper treatment, nor as additives to tobacco. Candidate ciga~
rettes holding promise to qualify as "self-extinguishing® should
generate no more than 10 mg of tar, 1 'mg of nicotine, and 10-12
mg of carbon monoxide in their mainstream smoke when measured
under PTC-standard smoking conditions.

-2 -
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3. Smoke analyses.

If a candidate cigarette fulfills these criteria, main-
stream smoke yields must also fall within acceptable ranges for
the following compounds:

a) Gas Phase: formaldehyde, acrolein, acetaldehyde,
benzene, toluene, hydrogen cyanide,
ammonia, nitrogen oxides, carbon mono-
xide, carbon dioxide; acetonitrile, and
volatile N-nitrosamines

b)  Total Smoke: pH '

c) Particulate Phase: in addition to "tar" and nicotine,

volatile phenols, catechol, aromatic

amines, quinoline, benz(a)anthracene,
benzo(a)pyrene (and possibly ofher
carcinogenic aromatic hydrocarbons);

and the tobacco-specific N-nitrosamines

The mainstream smoke yields of the aforementioned compounds
should not significantly exceed corresponding emissions from

untreated cigarettes with identical tobacco or blend.

4. Bioassays.

If all qualitative and quantitative analytical parameters
of the smoke of the candidate self-extinguishing cigarette are
satisfactory, bioassays have to be completed for evaluation of
toxic, mutagenic, carcinogenic, and cocarcinogenic potential of

-3 -
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the smoke of the modified cigarette. These evaluations would in-
clude the Ames test for mutagenicity, assays for carcinogenicity
and cocarcinogenicity of tobacco smoke particulates on mouse skin

and inhalation of whole smoke with Syrian golden hamsters.

5. Clinical assays.

The candidate self-extinguishing cigarette emerging from
the screening process described above with negative toxicity
data must be submitted to clinical assays with at ‘least 10
volunteers who are long-term (>10 yrs) cigarette smokers. These
volunteers would be asked}to smoke the control cigarette for 2
weeks and then switch to the candidate cigarette for the next 2
weeks. At the beginning and at the end of the assay for each
cigarette, volunteers' blood pressure will be measured énd blood
samples will be taken. Carboxyhemoglobin, nicotine, cotinine,
and thiocyanate will be measured in the blood samples. The
readings and assay data obtained should not reflect greater
uptake of smoke components than those seen with the control
cigareite (untreated, unmodified). The candidate
self-extinguishing cigarette can be considered a viable product
only when all aspects, the pyroguality, tar and nicotine yields,
analytical smoke profiles, bioassays, and clinical assays are
satisfactory.

We realize that the taste characteristics, i.e. the smoke

flavor of an experimental cigarette, must be consumer acceptable.

6824566
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We have not discussed this aspect since it falls into the realm
of the cigarette manufacturers' evaluation.

Technical details and references needed for the above dis-
cussed outline can be supplied by us. Por the development of
"Pire Safe Cigarettes™ it will be necessary to assemble a Techni-
cal Committee. In our judgment, this teéhnical advisory dgroup
should be made up of representatives from the International Asso-
ciation of Pire Chiefs, tobacco scientists and fire experts from
the industry, academic institutions, U.S. government, and physi-

cians with expertise in respiratory physiology.

Respectfully submitted,

Durd K

Dietrich Hoffmdn

:;Aaoh- : ZyzlLuq Ailzg4TLLL»ﬂ£RJAIZLA)/\

Klaus D. Brunnemann
Associate Director Bead, Section of Bio-

Organic Chemistry
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S C.johnson & Son, ing
Ratine, Wisconsin 53403
Phone . (414} 631.2000

Johnson
wax

December 2, 1983

Chief Willism Stamm
Milwvaukee Fire Department
711 W. Wells St,
Milwaukee, WI 53233

Dear Chief: .

Listed below are my recommendations to the IAFC special committee meeting on
the self-extinguishing cigarette:

1. 1 would endorse research to establish a standard methodology to measure
the self-extinguishing characteristics of cigarettes. This test should
cover s wide range of substrates. .

2. Once a cigarette is developed which has acceptable self-extinguishing
properties, its products of combustion must be quantitatively
identified. If these substances differ in any significant degree from
those which have been identified in cigarette smoke, the appropriate
animal toxicology studies must be donme before any conmsideration for
legislation to market the cigarette is endorsed.

3. I advocate that all phases of the research bd under the supervision of
a panel of experts chosen from multiple disciplines, i.e. medical
toxicology, fire specialists, tobacco industry scientists, and consumer
advocates. b

Sincerely yours,

it

Richard D, Stewart, M.D.
Corporate Medical Director

RDS:de

DERT L. N
.‘ St - - e : .
i L

DEC 6 1983

b - 682456618
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UNITED STATES
CONSUMER PRODUCT SAFETY COMMISSION

NOV 25 1983 The Chairman

Chief William Stamm
Fire Department

City of Milwaukee
711 West Wells St,
Milwaukee, WI 53233

Dear Chief Stamm:

Thank you for your letter of October 27, 1983. You indicated in
your letter that the International Association of Pire Chiefs has formed
an ad hoc committee on fire safe cigarettes to determine the pros and
cons of "self-extinguishing" cigarettes. The Association is to be
commended for undertaking work in this area.

As requested, the Commission staff has prepared respomses to the
series of questions included with your letter. These are attached. I
hope these will be of some assistance to your committee.

If we can be of any further assistance, please let me know.

Sincerely,

P

Nancy Harvey Steorts
Chairman ‘

Ll

1111 EIGHTEENTH STREET, NORTHWEST, WASHINGTON, D.C. PHONE (202)634-7740
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JAFC AD BOC COMMITTEE ON FIRE SAFE CIGARETTES
New York City - November 16, 1983

Points to be Cleared Up

Data

Question 1, What is the magnitude and nature of the part of the fire
problem involving cigarettes and other smoking materials?
(This includes number of fires deaths, injuries, dollar
loss; typical fire scenarios; reliability of the available
data; trends over the last five years; 1982 update.)

Answer: CPSC estimates of the number of fires, deaths, and .

injuries associated with smoking materials is presented in .
the attached table. These data cover the five years L
between 1978 and 1982. 1In this table, estimates of the =~ - -

" total number of residential fires, deaths, and injuries
were obtained from the National Fire Protection Association
(NFPA), The proportion of these fires related to smoking
materials was obtained from data supplied by the U.S. Fire
Administration (USFA). Cigarette ignitions comstitute more
than 95% of the smoking materials related fires.

The products most frequently ignited by smoking
materials are upholstered furniture and mattresses/bedding.
Typically smoking materials, primarily cigarettes, are
involved in the ignition sequence when someone falls asleep
smoking or else improperly discards the smoking material
before leaving the area. Such fires often smolder for
hours, and may be especially insidious for family members
vho are asleep or unaware of the fire until it has reached
an advanced state. These are often multiple casualty
fires; it is frequently not just the smoker himself who

becomes the victim. Alcohol is often a factor in these
incidents. When upholstered furniture is involved,

ignition generally occurs in the crevice or welt areas
around or between the cushions. The location of ignition
end the precise ignition sequence are not clearly known for
fires involving mattresses and/or bedding. The Commission
is .currently involved in a priority project to investigate
the hazard scenario associated with these fires.

Alternative Approaches

Question 2. What are the alternative approaches to reducing
smoking-related fires and fire lossges?

- (This includes alterations to the cigarette; behavioral
education; improving fire resistivity of the enviromnment;
use of detectors and sprinklers; and other ideas.)
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Answer:

A variety of approaches can be visualized to reduce the
frequency of fires caused by smoking materials. The most
direct method would be to modify the ignition source, the
cigarette, to reduce its propensity to ignite other
materials. On the otber hand, the fuel source, usually
furniture or bedding, could be modified to reduce its
susceptibility to cigarette ignitiom,

Less direct approaches to reducing fire losses include
8) fire detection (smoke detectors) to provide occupants
with early warning of fires to improve escape potential, b)
fire suppression (sprinklers, fire extinguishers) to put
out fires before significant casualties occur, and c)
consumer education to alter consumer behavior patterus to
avoid potentially hazardous situations.

The Commission strongly believes that sll of these
approaches should be pursued. The Commission, in fact, is
now actively engaged in such actions. However, you are -
probably aware that the Commission is prohibited by law
from regulating cigarettes. Therefore, the Commission's
primary approach to reducing deaths and injuries from
smoking related fires has been to improve the cigarette
ignition resistance of those consumer items most likely to
be ignited by cigarettes, that is, mattresses and
upholstered furniture.

A federal standard requiring all mattresses to resist
cigarette ignition was promulgated in 1972. A recent check
by the Commission and by the State of Californis indicates
& high level of compliance with the mattress flammability
standard. There still are, however, approximately 1000
deaths per year resulting from bedding fires. This
includes fires started by cigarettes and open flames. The
Commission has a program in progress to determine the
causes of such fires, and thereby, actions needed to reduce
the number of fires and deaths. The results of this
program are expected to be available in the second half of
1984, .

In the upholstered furniture area, the Commission is
working with industry's Upholstered Furniture Action
Council (UFAC) to develop upholstered furniture more
resistant to cigarette ignition. Improvements in the
cigarette ignition of upholstered furniture have been
achieved. A Commission check in 1980 indicated that
approximately 50 of the furniture constructed to the UFAC
requirements resisted ignition. Since that time additional
modifications have been found which can be expected to
further increase the cigarette ignition resistance. These
modifications were incorporated into the UFAC voluntary
program in July 1983. The Commission has a program
underway to obtain and test residential furniture




constructed in accordance with the latest UFAC

requirements, The results of this program are expected to
be available mid 1984.

In addition to the work on mattresses and upholstered
furniture, the Commission has a priority outreach program
on smoke detectors with the objective of a smoke detector
in every home by the end of 1983,

Cigarette Technology and Self-extinguishing Issues

Questisn 3., What are "self-extinguishing" cigarettes?
(This includes the issues of their time to extinguish iun
order to be called self-extinguishing; their reliability of
going out within a certain time; the ways in which a
cigarette can be made self-extinguishing; and whether
removing additives will lead to self-extinguishment.)

Angwer: The Commission has not carried out amy work on cigarettes, ~
but would refer the committee to the National Bureau of
Standards (NBS) for a knowledgeable answer to this
question., We would note that there appears to be some
tendency in the popular press to use the term
"self-extinguishing" to cover not only a cigarette which
will go out when not puffed, but also any other
modification of the cigarette which might assist in
reducing fires started by cigarettes,

Question 4. Are any existing brands of cigarettes "self-extinguisﬁing"?
(Proponents of self-extinguishing say yes; what evidence is
there? What do NBS, the tobacco industry, and others say?)

Answer: The Commission has not carried out any work in this area,
but again would refer the committee to NBS.

Question 5. What is the relationship, if any, between extinguishment

~ time and the propensity to start ignition? What evidence
is there that an earlier extinguishment time will
materially reduce the number of fires and fire deaths and
injuries? What fraction of deaths might be prevented?
(This includes the theory of smoldering ignition; data from
the field; test data, if any; upholstered furniture and
bedding prevalent among current fire victims, especially in
households of the poor and elderly.)

Angwer: The Commission has not carried out programs to determine
the specific relationship between extinguishment time and
the propensity to start ignition. Past work with
mattresses and upholstered furniture indicated that the
time to ignition by 2 burning cigarette can vary over a
relatively wide range depending on such factors as the
materials used in the mattress or furniture items and the
location of the burning cigarette. We have observed that,
in general, cigarettes that burn longer are more likely to
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Qurgtion 6.

Angwer:

Question 7.

Answer:

Question 8.

Answer:

Question 9.

Answer:

Question 10.

Ansver:

start fires. We have no information to estimate what
fraction of the deaths might be prevented. Please refer to
NBS for additional informationm.

By what criteria can a cigarette be tested to determine its
relative fire safety? Is there a reliable test to do so?
(This includes considering how to test in light of the wide
variety of upholstered furniture and bedding.) '

The Commission has not carried out amy work in this area.
NBS may have some input to this question,

Side Effects

Will tar and nicotine levels be raised by making
cigarettes self-extinguishing? By how much? Will that .
have potential health impacts? What is the risk, if any?
How does it compare to potentisl gains in fire safety?

The Commission has not carried out any work in this aresa,
and therefore cannot comment.

What unwanted fire-related behavior, if any, might be
caused by requiring smokers to relight self-extinguishing
cigarettes? Will there by any negative impacts on others
stemming from the smoker's need to relight more frequently?
(Considerations here include increased use of matches and
lighters, .increased spread of matches and lighters for
smokers' convenience, access by children, decrease in
manual dexterity of the elderly.)

The Commission has not carried out any work in this area.

What unwanted fire safety behavior or attitudes might be
caused by calling cigarettes "fire safe.”

(Is there any precedent? Is there likely to be any change
in people's attitudes toward fire? Will smokers be more

careful or careless?)

The Commission has not carried out any work in this area.

Adequacy of Information

Is the current technical information adequate enough to
make a reasonably confident decision regarding the net
benefits of self-extinguishing? If not, what other
research is needed?

Only limited information is available on the time of
ignition (time at which self-sustained combustion starts)
of upholstered furniture from cigarettes. Such information
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for a wide range of materials and constructions would be
veeded to establish the potential benefits from
self-extinguishing cigarettes. Other approaches, such as
the development of & cooler burning cigarette, may be &
better approach.

JAPC Position

Question 11. What should the IAFC position be?
(This should include its stance relative to national
legislation.) ‘

Ansver: The Commission supports the purpose of proposed legislation
such as the "Cigarette Safety Act,” to establigh a :
technologically practicable and economically feasible ,
performance standard for cigarettes to reduce the hazards <

‘which they present as an ignition source. IAFC may wish
‘to consider a similar position. '
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FIRES AND FIRE CASUALTIES RELATED TO SMOKING MATERIALS

(1978-1982)
YEAR
IGNITION SOURCE p 4
AND change
ITEMS IGNITFD 1978 1979 1980 1981 1982 1978-82
FIRES

TOTAL RESIDENTIAL 757,500 721,500 757,500 733,000 676,500  -10.7Z

SMOKING MATERIALS 94,600 84, 800 79,400 70,700 56,400 -=40.4%
(100%7) (100%) (100%) (100%) (1007)

UPHOLSTERED FURN.  27.4Z 26. 82 28.27 29.12 28.47
MATTRESSES/BEDDING 33.2% 33.92 35.2% 35.27 34.92
OTHER 39.4% 39,47 36.6% 35.7% 36.6%

DEATHS

TOTAL RESIDENTIAL 6,800 5, 800 5,500 5, 600 5,000% -26.52

SMOKING MATERTALS 2,430 2,370 1,980 2,130 1,730% -28.8%
(1007)  (100%)  (100%) ~ (1007)  (100%)

UPHOLSTERED FURN. 50.8% 48,02 54,52 52.9% 54.27
MATTRESSES/BEDDING 35.7% 27.62 27.6% 28.9% 27.5%
OTHER . 13.62 24,47 17.9% 18.12 18.3%
INJURIES
TOTAL RESIDENTIAL 56,100 52,100 53,000 52,400  41,800% -25.5%

SMOKING MATERIALS 10,750 9,820 9,420 9,510 6,200*% -42.3%
' (100%) (100%) (100%2) (1007) (100%)

UPHOLSTERED FURN. 37.77% 39.7%7  40.5% 42.2% 40.4%
MATTRESSES/BEDDING 36. 0% 38.27  35.97 36.2% 34.8%
OTHER " 26.2% 2217 23.6% 21. 6% 24.7%

* Data now under analysis, and estimates are subject to change.

Source: NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
U.S. FIRE ADMINISTRATION (USFA)
U.S. CONSUMER PRODUCT SAFETY COMMISSION - EPIDEMIOLOGY




