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A. Judson Wells
5 Ingleton Circle
Kennett Square, PA 19348
Phone/fax 610-388-0350

February 10, 2004
Ms. Janette Brooks, Chief
Air Quality Measures Branch
Air Resources Board
1001 1 Street, P. O. Box 2815
Sacramento, CA 95812

Dear Ms. Brooks:

Enclosed are comments T would like to make re your draft report, “Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant, December
2003”7, 1 am sending the comments to you per instructions from Mr. Robert Krieger.

Sincerely,
(i”“\)usad sve LR
A. Judson Wells, PhD



A. Judson Wells
5 Ingleton Circle
Kennett Square, PA 19348
Phone/fax 610-388-0350

Comment on
“Proposed Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant™
A draft report from the California Air Resources Board
Executive Summary

Table ES.2 on page ES-11 should include incident cases of breast cancer. The
number of cases for breast cancer can be estimated by using the combined odds ratios
from the two best breast cancer studies (Morabia, et al., 1996, and Johnson , et al., 2000).
Their combined OR is 1.67 (95% C1, 1.29-2.16). Alternatively, one could combine the
ORs from the four best studies by adding Smith, et al., 1994 and Kropp, et al., 2002.

This results in an OR of 1.68 (95% CI, 1.36-2.08). However, the latter result is more
heavily weighted toward younger women.

1 find the range for excess lung cancer deaths from ETS in Table 115.2, 411-1,514
for California and 7,564-26,473 for the U. S. to be higher than I thought to be reasonable.
On page 7.76 in the report the range is said to be 283 to 1052 deaths for California.
Assuming the population of California is about 10% of the U. S. population, this would
translate to about 2,830-15,200 for the U. S. The 1992 U. 8. EPA report estimated lung
cancer deaths from ETS exposure for the whole country at 3,000 for never smokers plus
former smokers.

I also wondered if there is any way to include all causes of death from exposure 1o
ETS, either here or in Part B. There are all cause data in Gillis et al, Eur J Respir Dis
1984;65 (suppl 133):121-126 on males, 1.04 (95% CI, 0.69-1.57), and females, 1.33
(95% CI, 0.94-1.89), in western Scotland. In the extensive data that Hirayama sent me in
1988 (referred to in the breast cancer section in B) there are also all cause data for women
in Japan. The age adjusted RR is 1.17 (95% C1, 1.11-1.24). There may be other sources
of all cause data. I just haven’t looked. It also might be an occasion to honor G. S.
Miller who is the pioneer in investigating deaths from passive smoking. In the Journal of
Breathing, 1978;41:5-8, he reported that nonsmoking wives in Erie County,
Pennsylvania, who were married to nonsmokers lived 4 years longer (78.8 versus 74.7)
than wives married to smokers. This was 2+ years before the 1981 reports of Hirayama
and Trichopoulos on ETS and lung cancer.

Part A

Pages 111-4 and 5. There has been too little attention paid in the 1. §. to the work
of Pritchard et al, Environ Technol Lett 1988,9:545-552, at Harwell in Fingland on what



happens to aged, diluted ETS. They labeled tobacco smoke with a radioactive isotope of
iodine in 1-iodohexadecane, which boils at 380 degrees C., about in the middle of the
boiling point of tobacco tar. They used a 14.4 m’ chamber and found that, during aging
and dilution, 70% of the particulate ETS tar evaporates into the vapor phase. Vapor
phase tar, like other organic vapors (Bond et al, Toxicol Appl Pharmacol 1985;78:259-
267) would deposit quantitatively in the lung, and the lung has no clearance mechanism
for vapor phase deposits, whereas only about 15% of the particulates deposit in the lung,
the remainder being exhaled. This phenomenon could go a long way toward explaining
why the passive risk is so similar to the active risk in non-contact sites like the beart and
breast. It appears that the tar compounds that would evaporate would bave molecular
weights in the 100 to 200 range which would include quinoline, ethyl quinoline,
benzoquinoline, phenanthridene, nornicotine, beta-naphthyl amine, nitroso pyrolidine,
nitroso nornicotine, pyrene, fluoranthene, phenol, the cresols, 2,4-dimethyl phenol,
catechol, and the methyl catechols, all of which have some carcinogenic activity.

Part B

On page 4-6 in the discussion of McMartin et al., 2002 there is no mention of the
significance of higher nicotine in the SIDS babies, but not higher cotinine. This means
that the relevant exposure occurred during a very short time before the death ocourred,
namely, during the half-life of nicotine.

In Chapter 6 there is no mention of Chronic Obstructive Lung Disease (COLD) as
an outcome of ETS exposure. I know of two such reports. Kalandidi et al. Lancet,
1987:Dec 5:1325-26, found that never smoking wives married to smokers had incidence
ORs of 1.3 (95% CI, 0.7-2.3) with exposure to less than 300,000 husband’s cigarettes in
their lifetime, and 1.7 (95% CI1, 0.8-3.4) for exposure to more than 300,000 cigarettes,
versus wives martied to nonsmokers. Hirayama, in the 1988 personal communication
referred to above, found an age adjusted RR of 1.32 (95% CI, 0.8-2.1) for death from
emphysema or bronchitis when his Japanese wives were married to a smoker vs. a
nonsmoker. There may be other references, but I haven’t looked.

In Chapter 7, Table 7.0B there is no mention of radioactive polonium which I
remember as a component of ETS, and which 1 believe 1s carcinogenic. On page 7-10 the
reference to the EPA report as Wells (1992) could be more specific by listing it as (Wells,
1992b) and referencing it as Wells AJ (1992b), In: U.S. EPA (1992) Respiratory Health
....... Washington, DC., Appendix B. Reference1992a should be reserved for my 1992
letter in Am J Epidemiol, which goes with the 1991 letter in AJE. You will probably be
criticized if you don’t refer to the work of tobacco consultant Peter Lee, who still doesn’t
agree that misclassification of smokers as nonsmokers is a small effect.

On page 7-12 the 1997 report missed the all cancer passive smoking data in Gillis
et al., Eur J Respir Dis 1984,65 (suppl 133):121-126. They report on 44 male cancer
deaths and 144 female cancer deaths. In my 1988 paper in Environment International,
Wells AJ (1988), Environ Int 1988;14:249-265, the risks from cancers other than lung
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(five studies) and lung cancer are reported separately, but they are easily combined to get
total cancer results. My paper in J Women’s Cancer 2000;2(2):55-66, Table 1, also gives
a total cancer risk of 1.4 (95% CI1, 1.1-1.8) by combining the results from various studies.

On page 7-67 mention should be made about the errors in underlying studies of
lung cancer from workplace ETS exposure, specifically Wells AJ et al., J Natl Cancer
st 1997,89:821-822 on errors in Garfinkel et al (1985), and Wells (1998b) on errors in
Janerich, et al., (1990). On page 7-74 the meta-analysis in Wells 1998b of 15 studies, RR
=1.19 (95% CI, 1.07-1.34), should be added to the list in the first paragraph even though
it covers only workplace exposure.

On page 7-93 the statement that Millikan’s ORs for current smoking are versus
never active/passive of 1.0 (0.7-1.4) and following is wrong. Those ORs in their Table 2
are versus all never smokers, except for the ETS result at the bottom of the table. At the
top of page 7-94 the “limitations” should include not using non-ETS exposed never
smokers in the referent for the main OR’s as well as the age 18+ referent for the passive
smoking OR.

On page 7-97, Marcus et al., I would add “all” to the last word in line 6. Also it
should be noted that the ETS results in their Table 2 are for smokers as well as
nonsmokers.

On page 7-101 there is a reference to Wells, 2002 (should be 2003), but this
reference does not appear in the reference list on page 7-203. The reference is Wells AJ.
Breast cancer and tobacco smoke [letter]. Br J Cancer 2003;89:955.

On page 7-102, last line, add “all” to never-smokers. The 1.60 RR on the next
page is probably crude. The adjusted RR in Table Iis 1.61 (95% CI, 1.19-2.19). It
would also be worth including their RR for exposure for 40+ years and 20+ cigarettes per
day of 1.83 (95% CI, 1.29-2.61).

On page 7-104, another weakness of the Band et al., study is that they did not
consider using non-ETS exposed never-smokers as their referent.

On page 7-103 under Terry, et al., 2002a, mention should be made of their
observation that 40+ cigarettes per day yields a RR of 1.34 (95% CI, 1.06-1.69) and that
40+ years and 20+ cigarettes per day yields 1.83 (95% CI, 1.29-2.61). Also Terry, et al.,
should be included in Table 7.4B. Mention in the active smoking section might be made
of Couch, et al., Cancer Epidemiol Biomark Prev 2001;10:327-332, that women with a
family history of three or more cases of breast or ovarian cancer had a breast cancer RR
of 2.4 (95% CI, 1.2-5.1) for ever smokers relative to never smokers. Also Manjer, et al.,
Int J Cancer 2001,91:580-584, report that women with estrogen receptor-negative breast
tumors have RRs of 2.21 (95% CI, 1.23-3.96) for current smokers and 2.67 (95% CI,
1.41-5.06) for former smokers, relative to women who have never smoked. 1 believe



there is other evidence that women with estrogen-negative turors are at higher risk from
tobacco smoke.

In Table 7.4B there is no referent shown for Lash and Aschengrau (1999), Kropp
and Chang-Claude (2002), or Lash and Aschengrau (2002). Tn Table 7.4C on page 7-118
there is no referent shown for Morabia et al. (2000) These should all be “No
active/passive”. Also I have a letter from Sarah Smith in which she says, referring to
their paper, Smith et al., (1994), that ever smokers not exposed to other’s ETS had an OR
of 2.00 (95% CI, 0.98-4.12) compared with non-ETS exposed never smokers. This
information was published in Wells (1998b).

In pages 7-119 and following the reference Wells (1998) should be changed to
Wells (1998b). On pages 7-120 and 7-121 re the Smith et al., (1994) paper the risks
shown were taken from their Table 1V, which is for smokers and nonsmokers exposed to
ETS. Even though there is less statistical significance in individual categories because of
the smaller numbers, 1 think CalEPA ought to go with the numbers in Smith’s Table V
for the effects of ETS exposure on never smokers only. Throughout the literature the
passive smoking risk that is sought is that for ETS-exposed never smokers relative to
non-ETS exposed never smokers. One could set up separate studies of the effect of ETS
exposure on smokers, but the two should never be combined. The high statistical
significance that you show for lifetime exposure based on Table V in Smith, et al., 2.53
(95% C1, 1.19-5.36) is good enough. The whole paragraph should be rewritten.

On page 7-122 there is a reference to Terry et al., 2002. There are two Terry 2002
references in the reference list, page 7-202. Here you probably mean 2002b since there
are no passive smoking data in 2002a. Also on page 7-122 there is no mention of Zhao et
al., Matched case control study for detecting risk factors of breast cancer in women living
in Chengdu (in Chinese). Chung Hua Liu Hsing Ping Hsueh Tsa Chih (Clin J Epidemiol,
probably for China) 1999;20:91-94, nor of Lui et al., Passive smoking and other factors at
different periods of life and breast cancer risk in Chinese women who have never smoked
- a case control study i Chongging, People’s Republic of China. Asian Pacific J Cancer
Prev 2000;1:131-137, both of which contain data on passive smoking and breast cancer
as indicated in Table 7.4E, but there are no explanatory paragraphs for them in pages 7-
123 to 7-131, nor are they included in the reference list, pp 7-198, 7-204.

The best thing to do with Marcus et al, (2000) pages 7-126 and 127, is to omit it
from the passive smoking part of the report. There are no good passive smoking data in
it. All of the exposed groups include smokers as well as never smokers. See discussion
above under Smith et al. In the OR where the referent is “no exposure and no history of
active smoking” the smokers were eliminated in the referent, but, based on the cell
counts, the smokers are still inchuded in the exposed group.

Under Morabia, et al., (2000 and 1998) on page 7-127, would it be helpful to refer
to Figure 7.4.3 toward the end of the first paragraph. Under Wartenberg, et al., (2000) at
the top of page 7-129, the wording could be a little more definite. Try “Nevertheless,

4



since the BTS exposures other than from spouse were included in the questionnaire only
at one point in time, namely, at enrollment, The potential for....” Under Nishino, et al.,
(2001) page 7-129, mention should be made of their statement on page 801 of their paper
that “women were not asked about their marital status in the baseline survey, so most
unmarried women, who are a high-risk group for breast cancer, were categorized as not
being passive smokers. This may have been why the breast cancer risk was lower with
passive smoking exposure”.

On page 7-132, under Khuder and Simon, there is an error in the paper. From
their Table 2 the actual ORs for the lowest levels of exposure range from 0.80
(Wartenberg) to 3.10 (Morabia), and for highest levels, from 1.10 (Warternberg) to 3.20
(Morabia). K & S is a very sloppy paper. For example they include Marcus, et al., in the
dose response list with only one value. Also the RR for Wartenberg in Table 1 is wrong,

On page 7-135, Table 7.4D, a footnote on what the TARC classifications mean
would be helpful. Also why are Delfino, et al., Egan, etal., and Wartenbeg, et al,,
excluded from Figure 7.4.27 On page 7-137, Nishino, et al., is also a new prospective
study. Jee, et al., has dose response, 1.2, 1.3, and 1.7. Both Lui, et al., 2000 and Zhao, et
al., 1999 are listed on page 7-137, but the are no descriptions of these studies in the
earlier text, nor are they listed in the reference list on pages 7-198 and 7-204. Why is
Millikan, et al., missing from Table 7.4E? Why is Kropp, et al., labeled “likely” in Table
7.4E and “unlikely” in Table 7.4F? Also Hirayama and Jee are “unlikely “ in Table 7 4E
and “likely” in Table 7.4F. On page 7-140 it is stated that there are 15 studies. Actually
there are 16 studies; Millikan is missing from Table 7.4E and Lui from Table 7.4F,
Figure 7.4.4 and Table 7.4G.

In Table 7.41, page 7-149, under Delfino, et al., isn’t it better to use their low risk
controls (60 cases) yielding a passive OR of 1.78 (95% C1, 0.77-4.11). Tn Table 7.4)
there is no referent shown for Lash, et al., 1999, 40/139, or for Lash, et al., 2002, 80/53.

I find Tables 7-41 and 7.4) confusing. If Table 7.41 is supposed to include all of
the case-control studies, it is missing Morabia, Smith, Liu, Sandler, Zhao, and Lash 2002,
As noted above, I would omit Marcus. If Table 7.4J is supposed to include the case-
control studies with dose-response, it is missing Morabia, Smith (child only, adult only,
child plus adult) and Liv. On page 7-154, Table 7.4L, Hirayama and Nishino are
missing. Also the word “Deaths” in the heading for Cases should be removed in both
Tables 7.41. and 7.4M because some of the cohort studies used diagnosis. In Jee, the RR
for wives exposed to current smokers for more than 30 years (1.7, 95% CI, 1.0-2.8)
should be added to both Tables 7.41, and 7.4M.

In the reference list on page 7-203, Wells AJ 1991, 1992a, 1998a, and 2001
should be designated as letters. Also there is an Erratum associated with 1998a, which is
noted at Am J Epidemiol 1998;148(3):314.



As a general comment on ETS and breast cancer, I know that your general plan is
to discuss active smoking first, then passive smoking, and finally biological plausibility.
This makes sense for lung cancer, but for breast cancer the reverse may be better. Start
with the exposure windows, probable hormonal effects, and animal studies of breast
specific carcinogens, Then get into passive smoking, and finally into active smoking,

The advantage of this order is that it explains why the active smoking effect depends so
much on the referent that is used, either including or excluding passively exposed never
smokers, and it leads to an explanation of why the passive effect is almost as large as the
active effect.

In Chapter 8, Table 8.1, page 8-3, and in the text on pages 8-10 and following, the
comments on Wells (1998) are restricted to workplace exposure only. Actually there 1s
an Appendix in that paper which updates Wells’ 1994 meta-analysis (J Am Coll Cardiol
1994,24.546-554). The update includes 19 studies that were available at that time, and
breaks the results down by morbidity and mortality, males, females and both genders,
four quality tiers, and exposure from spouse only, home only, and all adult exposures.
The quality tiers were taken from my 1994 meta-analysis (above) and were based on the
number and importance of the other risk factors that were adjusted for. 'The combined
RR for morbidity for tier 1, the top quality tier, and all adult exposures for males plus
females is 1.86 (95% CI, 1.20-2.88). For all home exposures only, the combined RR is
1.63 (95% (I, 1.22-2.18), and for spouse exposure only, it is 1.39 (95% CI, 1.06-1.82).
This demonstrates that better questionnaires lead to higher RRs, and that the real relative
risk may be nearer 1.8 than 1.25. For mortality, tier 1, males and females combined, the
RR for all adult exposures is 1.87 (95% CI, 0.56-6.20), but for many fewer cases. For
spouse exposure only for mortality for all studies combined, the RR is 1.21 (95% (I,
1.09-1.35), in reasonable agreement with the other meta-analyses, but less than the 1.8
from the better studies,

On page 8-6, Table 8.1 under Raitakari, et al., it looks like ETS in the third
column needs to be lowered one line. On pages 8-16/17 T could find no reference in the
description of You, et al., to Figure 8.03. On pages 8-32/33/35 on platelet effects and
animal studies there is no mention of the rather thorough discussions on these subjects in
the 1997 report. Even with a mention of those discussions, you may want to refer to
some of that work. I am thinking particularly about the work of Burghuber, et al., and
Davis, et al., on platelets, Zhu, et al., on rabbits, and Penn, et al., on cockerels,

Allin all it is a very good report.

A. Judson Wells, PhID



City and County of San Francisco TOBACCO FREE PROJECT

Department of Public Health Community Health Education Section
Population Health and Prevention Community Health Promotion & Prevention Branch

April 9, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch

California Air Resources Board
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Re: Environmental Tobacco Smoke
Dear Ms. Brooks,

This letter is to provide comment on the Proposed Identification of Environmental Tobacco Smoke as a
Toxic Air Contaminant issued by the Air Resources Board in December of 2003. As the Tobacco Free
Project Director for the San Francisco Department of Public Health, I support the above report as it
provides documentation of environmental smoke as a toxic air contaminant. In addition to providing
data on exposure both in indoor and outdoor settings, the report documents the multitude of health
effects from the toxic air contaminant environmental tobacco smoke.

My office receives complaints about smoking in the workplace, which we refer for enforcement, as well
as complaints about smoking in multi unit housing sites. Many of the complainants are particularly
susceptible to the hazards of environmental tobacco smoke due to asthma and other respiratory
conditions. Unfortunately, the remedies for those who are being exposed to environmental tobacco
smoke in their homes due to neighbors smoking are limited. While the classification of environmental
tobacco smoke as a Class A carcinogen by the Environmental Protection Agency provided invaluable
support for the adoption of protection from this toxic air contaminant in the workplace, I believe that
the Air Resources Board report can also provide support for the development of additional protections
from exposure in other settings. I understand that if the Air Resources Board identifies environmental
tobacco smoke as a toxic air contaminant, it will be listed in Title 17 of the California Code of
Regulations under section 93000. Should this occur, I also understand that the law requires the Air
Resources Board to prepare a report, which assesses the need, and appropriate degree of control of a
toxic air contaminant, in consultation with the local districts, affected industry, and the public.
Additional control of this toxic air contaminant would be very valuable for the protection of public

health, as it would provide an additional tool to reduce exposure to a known carcinogen and toxic air
contaminant.

Thank you for the opportunity to provide public comment on this important public health issue.

Alyonik Hrushow, MPH
Tobacco Free Project Director

30 Van Ness Avenue, Suite 2300

S www.dph.sf.ca.us
San Francisco, California 94102

Phone: (415) 581-2448
Fax: (415) 581-2497



Cocttrzecd

TOBACCO COMPANY

Brian J. McGinn (336) 335-7717
Senior Staff Counsel Fax (336) 335-7707

March 25, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street

Post Office Box 2815

Sacramento, California 95812

RE:  Draft Technical Support Document for the Proposed Identification of Environmental
Tobacco Smoke (ETS) as a Toxic Air Contaminant (December 2003)

Dear Ms. Brooks:

Lorillard Tobacco Company submits the following comments in response to the
California Air Resources Board (CARB) Draft Technical Support Document for ETS (Draft
Report). As explained in these comments, the available scientific evidence does not support the
conclusions presented in Part A of the Draft Report regarding the adverse health effects of ETS,
and the exposure assessment in Part B of the Draft Report provides an inadequate basis to list
ETS as a Toxic Air Contaminant (TAC).

L. THE OFFICE OF ENVIRONMENTAL HEALTH HAZARD ASSESSMENT’S
(OEHHA’S) CONCLUSIONS REGARDING THE ADVERSE HEALTH
EFFECTS OF ETS ARE NOT SUPPORTED BY THE AVAILABLE SCIENTIFIC
EVIDENCE
OEHHA acknowledges that its analysis of the health effects of ETS in Part A of the Draft

Report rests largely on the 1997 OEHHA Report: “Health Effects of Exposure to Environmental

Tobacco Smoke™. The tobacco industry submitted extensive comments on the 1997 OEHHA

Corporate Office: Mail to
714 Green Valley Road PO. Box 10529

Greensboro, NC 27408 Greensboro, NC 27404-0529



Ms. Janette Brooks

Chief, Air Quality Measures Branch

California Air Resources Board

March 25, 2004

Page 2

Report. Those comments pointed out major deficiencies in the OEHHA. scientific analysis and
ETS risk assessment, including OEHHAs failure independently to evaluate the scientific record;
failure to employ objective, scientifically sound criteria; failure to follow accepted risk
assessment procedures, including those recommended by federal EPA and California EPA
Advisory Committee; and selective reliance on weak, inconsistent and unreliable studies.

The deficiencies in the 1997 OEHHA ETS Report have not been corrected, and the
tobacco industry’s comments on the 1997 Report remain valid. Moreover, contrary to the
assertions in Part A of the Draft ARB Report, scientific studies published since 1997 weaken,
rather than strengthen, OEHHAs 1997 conclusions with respect to the health effects of ETS.

This is explained and documented in the attached comments from J. Daniel Heck, Ph.D., et al.,

and in comments submitted for the record by Maurice LeVois, Ph.D.

Il THE ARB EXPOSURE ASSESSMENT PROVIDES AN INADEQUATE BASIS
TO LIST ETS AS A TAC

A. The ARB’s Authority is Limited to Outdoor Air
Under the Tanner Act, passed in 1983, the ARB has authority to identify and
adopt control measures for “toxic air contaminants” (TACs). The ARB’s authority to regulate
TACs is limited to ambient or outdoor air. The ARB has no authority to regulate indoor air or to
rely upon indoor air exposure as a basis for regulation of outdoor air. The ARB’s authority
extends only to those substances emitted into the “ambient air”. The term “ambient air”

encompasses only outdoor, not indoor, air. Health & Safety Code, § 39657 (“the state board

shall identify toxic air contaminants which are emitted into the ambient air of the state”); see also
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Chief, Air Quality Measures Branch

California Air Resources Board

March 25, 2004
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Health & Safety Code § 39660 (the ARB shall evaluate the health effects of and prepare
recommendations regarding substances . . . which may be or are emitted into the ambient air of
California and which may be determined to be toxic air contaminants™); Health & Safety Code, §
39013 (*”Air contaminant’ or ‘air pollutant’ means any discharge, release or other propagation
into the atmosphere”); 40 C.F.R. § 50.1 (interpreting the Clean Air Act and defining “ambient
air” as “that portion of the atmosphere, external to buildings, to which the general public has
access”). The limitation of the ARB’s authority to outdoor air is confirmed by the fact that the
ARB has not previously sought to identify or regulate any TAC in indoor air, or to rely upon
indoor exposure as a basis to identify or regulate a TAC in outdoor air.

California Health and Safety Code Section 39660.5 provides that “[i]n evaluating the
level of potential human exposure to toxic air contaminants, the state board shall assess that
exposure in indoor environments as well as in ambient air conditions”. The law further provides
that, when the state board identifies toxic air pollutants that have been found in any indoor
environment, the state board shall refer all available data on that exposure and the suspectgd
source of the pollutant to identified state agencies with regulatory responsibility over indoor air.
This provision makes clear that, while the ARB is obligated to assess exposure in indoor
environments, it has no regulatory power over indoor air, and it must refer its assessment of
indoor air exposures to those agencies that have regulatory responsibility for such exposures.
Because the ARB has no regulatory responsibility for indoor air, it cannot rely upon indoor

exposure levels as a basis to identify or regulate a TAC.
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Chief, Air Quality Measures Branch
California Air Resources Board
March 25, 2004
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B. The Draft Exposure Assessment Does Not Demonstrate a2 Meaningful Level
of Outdoor ETS Exposure

The ARB acknowledges that “ETS emissions and exposure are very localized”
and “only very limited data on outdoor ETS levels are available.” (p.V. 1). In view of the
limited data on outdoor ETS exposures and the localized nature of such exposures, the ARB
lacks a reliable scientific basis to conclude that ETS exposures in the outdoor environment in
California are of sufficient intensity, duration or scope to justify listing ETS as a TAC.

The ARB has made no effort to determine the number of people exposed to ETS in the
ambient air in California, or the level or frequency of such exposure, and no data is cited in the
Exposure Chapter from which such determinations can be made. In the absence of such data,
there is no sound scientific basis to list ETS as a TAC.

The ARB’s ETS exposure evaluation is inconsistent with the U.S. FPA’s Final
Guidelines for Exposure Assessment (EPA 1992). The EPA Guidelines provide that an exposure
assessment should describe the intensity, frequency and duration of contact with the substance
under review (Section 2), that personal monitoring is the preferred method of exposure
measurement (Section 2.2.1), that time of contact should be accurately characterized by
demographic data, survey statistics, behavior observation, or the like (Section 2.2.2), and that it
is important to link the time an individual is in contact with a chemical to the concentration of
the chemical to which the individual is exposed (Section 4.3). As noted, the ARB exposure
assessment fails to satisfy any of these criteria. The ARB has not calculated, or provided a

reliable basis to estimate, either the concentration, frequency or duration of ETS exposure in the
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outdoor air; nor has it estimated the number of people potentially exposed to ETS in the ambient
air in California.
1. The Rogge Study is Flawed and Outdated

The exposure Chapter cites a study by Rogge, et al. (1994) that attempted
to estimate concentrations of fine cigarette smoke particles in the Los Angeles outdoor air. The
Rogge study is outdated and fundamentally flawed. First, the Rogge study was based on fine
particulate matter samples collected in the Los Angles area in 1982. The ARB acknowledges
that California smoking rates have declined significantly in the ensuing 22 years. Consequently,
the Rogge study is out of date and of little relevance to current exposure patterns.

Second, the Rogge study contains numerous serious flaws. The Rogge paper’s abstract
states that the authors have estimated that 1.0 - 1.3% of Los Angeles outdoor air fine particulates
are derived from ETS. However, this estimate is more correctly described on the last page of the
published paper as the maximum possible ETS-apportioned contribution. The Rogge report
employed an emissions factor of 20.4 mg fine particulate matter per cigarette, a value obtained
from the prior 1991 study of Hildemann ,; ;7 (Rogge reference #20). This value is nearly twice
the 13.3 mg/RSP/cigarette emissions factor employed elsewhere in the ARB draft. (Table B-2.)

The Rogge study employed eleven 2- and 3-methyl substituted alkenes identified in
airborne particulate samples to develop the source apportionment calculations. The authors
referenced prior work to support a statement that a characteristic quantitative relationship among

three of these marker compounds is unique to tobacco smoke and may be used to identify the

ETS contribution to outdoor urban air fine (<2 um) particulate material. The authors state that
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the three selected marker compounds are not derived from other green or dry plant sources in the

local environment, but a full accounting for additional alternate sources is not presented. The

authors’ implicit assumption that ETS is the sole source of the markers employed in the source

apportionment calculations is therefore tenuous. Nor is there any explanation for the fact that

utilization of any of several of the other eight marker compounds reportedly found in cigarette

smoke produces substantially lower estimates of the contribution of ETS to total outdoor

particulates. Several of those estimates are zero or very near to zero, depending upon which

combination of marker compound and sampling location is considered from the published report.
No explanation is offered for the differences in the ratios of the eleven cigarette smoke

constituent compounds, including the three assumed “ETS-specific” marker compounds,

between cigarette smoke and the outdoor air samples. These differences are even more dramatic

for several of the less abundant marker compounds; several of these were not detected in some of

the urban air particulate samples.

A detailed critique of the Rogge study is attached to these comments as Appendix A.

2. Personal Monitoring Studies Provide the Most Reliable Basis for
Measuring ETS Exposure

It is well established that personal monitoring studies provide a more
reliable and highly preferred method for measuring inhalation exposures to ETS or to other
airborne substances as compared to area monitoring studies. (Jenkins, o7 47, 1991, Sexton, 4 4/.,
2004; NIOSH). Personal monitoring studies accurately measure both components of exposure,

duration and concentration. Area monitoring studies provide no data on duration of exposure
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and do not accurately measure exposure concentrations in the breathing zones of particular
individuals. The ARB draft largely ignores the findings of the Oak Ridge study of personal
monitoring of ETS in 16 U.S. cities (Jenkins, Polausky and Counts, 1996). This large, well
controlled investigation of nonsmokers’ actual breathing-zone exposures to ETS in the home and
outside of the home included measures of a number of ETS markers. The ARB presents no
justification for ignoring these findings.

The Eisner study (2001) is the only personal monitoring study cited in the Exposure
Chapter that includes measurements of ETS exposure in the outdoor air. The Eisner study
employed personal badge-type passive nicotine monitors worn for 7 days. The 18 study subjects
reporting outdoor ETS exposure only had a median nicotine exposure in ontdoor air of 0.025
ug/m 3. In fact, seven of 18 subjects (39%) had no detectable outdoor nicotine exposure, despite
having reported such exposures during the 7 day monitoring period. This study suggests that the
ARB’s exposure scenarios are highly unrealistic and provides strong evidence that there is

insufficient outdoor air exposure to justify regulating ETS as a TAC.

3. The 2003 ARB Air Monitoring Study Is an Inadeguate Basis to
Calculate Outdoor ETS Exposures

The ETS outdoor exposure levels calculated in the Exposure Chapter are
based exclusively on a 2003 ARB air monitoring study. In this study, nicotine measurements
were taken over a 3 day period in five outdoor smoking areas, near an airport, community
college, amusement park and two office buildings. This study does not provide a reliable basis

to calculate outdoor ETS exposures, for the following reasons:
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a) There are serious technical problems with the monitoring study. The Field Spikes

and Trip Spikes were apparently prepared at only one level per field nicotine
sample set, with reported fortifications of 400 ug (airport samples), 100 ug
(community college samples), 50 ug (office building #1 samples), 25 ug (office
building #2 samples), and 10 ug (amusement park samples). Nicotine recoveries
for the Field Spike samples reportedly ranged from 76% to 89%,; Trip Spike
nicotine recoveries were similar, 72% to 89%. However, the levels of nicotine
fortification employed in the spike samples appear to have been generally tens,
hundreds or thousands of times higher than those reported for the actual field
samples of nicotine collected in the various ETS environments. Therefore, the
spike sample controls employed to evaluate the accuracy of the field sampling,
handling, extraction and quantification procedures are entirely inappropriate for the
actual reported levels of outdoor air nicotine, as they span a range of nicotine vapor

concentrations that are well above those measured.

Standard, validated methods for the collection and measurement of ETS-derived
nicotine and particulate material are readily available, as are methods for other ETS
marker analytes having advantages over nicotine (CORESTA Recommended
Methods 50, 51, 52; ASTM-D 5075-96 Standard test method for nicotine and 3-
ethenylpyridine in indoor air; ASTM D 5955-96 Standard test method for

estimating ETS contribution to respirable suspended particles based on UVPM and
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b)

d)

FPM; ASTM D 6271-98 Standard test method for estimating ETS contribution to

respirable suspended particles based on solanesol.)

Only a few, unrepresentative outdoor venues were chosen for monitoring. These
sites appear to have been selected arbitrarily, or to represent maximum potential
exposures, rather than under any science-based protocol designed to assure

representativeness.

Monitoring was conducted only in, or immediately downwind and adjacent to,
designated smoking areas, which can be readily avoided by non-smokers and, thus,

are not representative of typical ETS exposures in the ambient air.

The ARB study was an area monitoring study that did not measure exposure
duration or the level of exposure to particular individuals. Contemporary standards
for exposure assessments include a strong preference for personal monitoring data

over area sampling (NIOSH).

The ARB study used nicotine as the marker for ETS exposure. There are well
established and significant shortcomings to the use of nicotine as an ETS marker.
(Nelson, ¢ 47, 1992). The ratio of nicotine to smoke particulate or gas phase
constituents that may be of interest to human health has long been known to vary
significantly over time and under different ventilation conditions in indoor ETS
field studies. The instantaneous and effectively infinite dilution of ETS emitted

into outdoor air, combined with the likelihood of nicotine absorption to any number
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of outdoor environmental surfaces in the proximity of smokers, renders risk
estimation of outdoor exposures based upon nicotine levels even more problematic
than it is in the indoor environments that have been the subject of extensive prior

investigation.

The abundantly documented shortcomings of ETS nicotine as a marker for other
ETS constituent levels largely derive from its distinct and characteristic decay
kinetics and complex absorption/desorption behaviors on environmental surfaces
[Jenkins, 2000 #2012]. The CARB draft report mentions these briefly and includes
some (but far from all) relevant citations to this literature. The report
acknowledges on Page V-6 that “. . .3-EP is better than nicotine as a marker for
vapor phase ETS . . . ” but then goes on to cite a ‘personal communication’ from a
CARB staffer (Poore, 2002) and LaKind, et al., (1999) in support of the listed

shortcomings of 3-EP relative to nicotine.

However, an examination of the LaKind, et. al., paper reveals that CARB has taken
a sentence out of context to imply that the authors endorse the use of nicotine over
3-EP as a preferred marker for ETS, which is incorrect. The T.aKind paper
discusses the relative merits and shortcomings of all of the available ETS
particulate and vapor phase markers. The section of the LaKind paper to which the
CARB draft refers was in fact a discussion of a number of reasons that 3-EP is

preferred over nicotine, and not the other way around, as the CARB draft implies.



Ms. Janette Brooks

Chief, Air Quality Measures Branch

California Air Resources Board

March 25, 2004

Page 11
Notably, 3-EP is present in ETS at nearly the same levels as nicotine, it exhibits
first order decay kinetics and is more stable to UV irradiation than nicotine. CARB

should rephrase this section to accurately reflect the peer-reviewed conclusions and

opinions in the LaKind paper.

) In virtually all previous TAC exposure assessments, the ARB relied upon
California population-weighted exposures to outdoor average ambient
concentrations of the candidate substance. For ETS, by contrast, the ARB has
relied exclusively upon localized short term exposures in, or immediately
downwind and adjacent to, designated smoking areas, data that have no relevance

to general long term ETS exposure in the ambient air in California.

g) The ARB air monitoring study has not been published in a peer-reviewed scientific

journal.

4. The ARB’s Scenario-based Approach Is an Inadequate Basis to
Demonstrate Outdoor Exposure to ETS

The Exposure Chapter presents several hypothetical children and adult
ETS exposure scenarios to estimate public exposure to ETS in the outdoor environment. This is
an unprecedented and unreliable method for calculating outdoor exposure. The ARB exposure
scenarios are not based on activity pattern studies or other empirical evidence. Rather, they are
based on unverified, arbitrary and exaggerated exposure assumptions. In particular, the
assumptions with respect to children’s outdoor exposures are highly unrealistic. For example,

the critical assumption that children play outdoors in an area that is adjacent to a neighboring
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business smoking area is highly implausible. The ARB exposure “Scenario T2: Business
Traveler Exposure - Bar”, described on pages V-46 and V-47, includes a creative but speculative
exposure of 1 hour in a California bar that does not comply with the California work place
smoking prohibition. Current survey data on the rate of compliance with California’s smoking
ban should be included to provide a perspective on the likelihood of this hypothetical exposure.
This fanciful hour-long exposure to indoor air having 31.1 ug/m? nicotine exposure accounts for
fully 97% of the total exposure for this scenario, and in any event is irrelevant to the CARB
charge to regulate outdoor air, not indoor air.

The T2 scenario also includes a hypothetical hour-long meal in an outdoor restaurant,
“very near the smoking area of a nearby office building” that results in an exposure to 0.19
ug/m3 nicotine, identical to that reported for the “Office Building #2” sampling site. The ARB
should address the likelihood that ETS could conceivably travel from such a smoking area to any
“very near” outdoor space without any further dissipation or dilution.

The U.S. EPA’s Final Guidelines for Exposure Assessment (EPA 1992) provide criteria
for the proper development of scenario - based exposure estimates (Section 5.3.3). The ETS
exposure scenarios included in the ARB draft report do not satisfy the EPA standards and do not
provide a sound basis for regulation of ETS in outdoor air. The EPA Guidelines provide that a
proper exposure scenario should include:

o The characterization of the chemical, i.c., amounts, locations, time variation of
concentrations, source strength, environmental pathways from source to exposed individuals,

fate of the chemical in the environment, etc. (characterization of the chemical)
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o Identification of the individual(s) or population(s) exposed, and the profile of contact with
the chemical based on behavior, location as a function of time, characteristics of the individuals,
efc. (characterization of the exposed population)
® As noted, the ARB has failed adequately to characterize the intensity, duration or
frequency of ETS exposure in outdoor air, and failed properly to characterize the exposed
population.

Even under the exaggerated outdoor ETS exposure scenarios posited by ARB, indoor air
accounts for 89-99% of total hypothetical ETS exposure to children and adults. (Table V-11.)
The very small contribution of outdoor exposures to total ETS exposures does not justify the

extraordinary step of regulating ETS as a TAC.

5. Uptake/Biomarker Data from Experimental ETS Exposures is
Available and Should be Considered and Discussed by the ARB

The laboratory study of Scherer and colleagues (G. Scherer, C. Conze,
A.R. Tricker and F. Adlkofer (1992) cyip. Investig. 70:352-367) comprises a controlled human
clinical exposure to extremely high levels of ETS with assessment of a variety of sensitive
biomarkers (urinary mutagenicity, PAH metabolites, DNA adducts). This investigation found no
significant elevations in the measured endpoints at levels of ETS exposure far above any that
could conceivably result from the outdoor air exposures posited by ARB. The ARB should
include discussion of this and other available scientific information in regard to the biological

plausibility that a measurable risk to Californians could conceivably result from outdoor ETS

exposures.
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C. All Prior TAC Listings Have Been Based On More Extensive and Reliable
Exposure Data than That Available For ETS

The ARB’s Draft Report does not identify the number of people exposed to ETS
in the ambient air in California, or the duration or level of such exposure. By contrast, in all
other listing recommendations, the ARB has relied upon statewide population-weighted
background exposure levels or comparable data. In the few cases in which a statewide number
was not available, the ARB’s listing recommendation has included an average continuous
exposure level for particular air districts or exposure levels for a significant subset of the
population residing near a particular emissions “hot spot.” This exposure data is generally
compiled from samples collected from California’s 20 station toxic monitoring network, or
district or source specific monitoring conducted over time. In previous listing recommendations,
such data demonstrate that large portions of California’s population is exposed to the substance
in question on a continuous basis. For example, in previous TAC listings, the ARB offered the
following exposure estimates:

o Acetaldehyde - estimated statewide population-weighted exposure of 2.33 parts per billion
based on exposure to 20 million people in California.

e Benzene - a South Coast Air Basin population-weighted year round average of 4.6 parts per
billion.

» Benzo[a]pyrene - statewide population-weighted exposure of 0.53 nanograms per cubic

meter based on exposure of 20 million people in California.
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Butadiene - statewide population-weighted exposure to outdoor airborne butadiene, based on
data from the ARB’s toxic monitoring network, estimated to be an average of 0.37 ppbv or
0.82 micrograms per cubic meter.

Cadmium - 10 million people exposed to an average cadmium concentration of 1.0 to 2.5
ng/m? and one million people exposed to an average cadmium concentration of 1.8 to 5.6
ng/m?.

Carbon Tetrachloride - toxic monitoring network results yielded a statewide annual average
concentration of 0.13 parts per billion.

Chloroform - routine monitoring at 19 sites yielded an estimated statewide population-
weighted exposure of 0.03 ppb.

Diesel emissions - based on emissions inventory projections, staff estimated that statewide
population-weighted outdoor diesel exhaust PM,, concentrations were 1.8 ug/m? for 2000
and 1.7 ug/m? in 2010.

Ethylene dibromide - ambient concentrations for the South Coast Air Basin were .0074 ppb
(average annual) and .004-.18 ppb (24 hour).

Formaldehyde - overall mean statewide exposure, weighted by population, estimated to be
4.4 ppbv.

Inorganic arsenic - approximately 20.3 million people in California were estimated to be

exposed to a population-weighted mean inorganic arsenic outdoor air concentration of 1.9

nanograms per cubic meter,
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o Methylene chloride - approximately 20.3 million people (80 percent of the state’s population)
estimated to be exposed to a population-weighted mean concentrations of 1.1 to 2.4 ppb.

e Nickel - estimated mean statewide population-weighted exposure to nickel for the 20.3
million people represented by the ARB’s monitoring network was 7.3 nanograms per cubic
meter.

» Perchloroethylene - estimated average population-weighted exposure for approximately 20
million Californians residing in the combined areas monitored by the 19 stations was 0.37
ppbv.

s Trichloroethylene - approximately 20 million people in California represented by the toxics
air monitoring network estimated to be exposed to a population weighted mean concentration
of 0.22 ppb.

Unlike the substances discussed above, the ARB is unable to provide any estimate of the
percentage of Californians exposed to ETS in the outdoor air, the levels at which such exposure
occurs, or the time period over which such exposure continues. The ARB’s Draft indicates at
ES-6 that “[i]nformation from several smoking behavior related surveys indicate that
California’s adults, adolescents, and children are exposed to ETS during some time of the day.
According to studies from the late 1980’s and the early 1990’s, on a given day, 56% of adults,
64% of adolescents and 38% of children may be exposed to ETS during their daily activity.”
However, the Draft Report provides no indication of how many people are exposed to ETS on a

daily basis, at what levels they are exposed, for what period of time they are exposed and

whether or not such exposure occurs indoors or outdoors. Further, this statement is based on
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studies conducted over ten years ago, and has little bearing on current ETS exposure levels.
Unlike in previous cases, the ARB has not measured, and does not have sufficient information to
estimate, “background” exposure levels to outdoor ETS. The only studies of outdoor ETS cited
by the ARB are two published studies attempting to measure outdoor air concentrations of ETS
outside of California, and a recent study collecting limited samples in a small number of outdoor
smoking areas in California. ES - 6. The ARB does not suggest that such limited information is
areliable or sufficient basis upon which to base a general estimate of statewide exposure levels,
or even an estimate of how many Californians might be exposed to ETS at some level in the

outdoor environment.

D. OEHHA Failed to Calculate a Health Risk from Outdeor ETS Exposure

The Tanner Act requires OEHHA to evaluate the levels of outdoor exposure to a
potential TAC that may cause or contribute to adverse health effects, to establish a threshold
level below which no adverse health effects are anticipated or, if a threshold cannot be
established, to determine “the range of risk to humans resulting from current or anticipated
exposure to the substance”. Health & Safety Code §§39660 (b-c). OEHHA has failed to fulfill
its obligation to calculate the potential health risks from outdoor exposure to ETS. OEHHA has
not attempted to determine a threshold level of ETS in outdoor air below which no adverse
health effects are anticipated; nor has it calculated the range of risks to human health from
exposure to ETS in the ambient air in California.

The only risk estimates included in the OEHHA ETS analysis are the attributable risks

for various health effects purportedly associated with ETS contained in Table 1.2. These risk
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estimates are based on epidemiological studies of all ETS exposures, comprised largely of indoor
exposure. OEHHA has made no effort to estimate the risks, if any, attributable exclusively to
outdoor ETS exposures, as required by the Tanner Act and as calculated in all previous TAC
listings.

The only estimate of the California public’s exposure to ETS provided by the ARB is a
roughly estimated exposure level that includes the sum of all exposures experienced in a 24 hour
day, including both indoor and outdoor environments. ES-7. This exposure estimate is
meaningless for the purposes of evaluating ETS as a TAC, as only outdoor exposure is relevant
to a TAC listing determination. In other instances in which the ARB has considered both indoor
and outdoor concentrations, it has segregated the impact of the two different exposures, and
calculated health risks for indoor and outdoor exposures separately. For example, for
formaldehyde, the ARB’s listing recommendation stated the following at page 6, “[u] sing
OEHHAs best value for unit risk of 7 x 10°ppbv ' and the corresponding dose rate for indoor
and outdoor environments, the number of excess cases due to indoor and outdoor exposure to
formaldehyde is estimated to be 230 and 5 per million, respectively. This corresponds to a
cancer burden of 7,000 and 150 for indoor and outdoor exposures, respectively, for a California
population of 30 million.”

The Draft states that the only exposure for individuals that do not spend time with
smokers is in outdoor locations, but does not attempt to estimate how often or at what levels such

exposure might occur for Californians. As an accurate exposure estimate is a key component of

an assessment of potential health risks, the absence of reliable exposure data makes it impossible
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to establish a health risk attributable to ETS exposure in the ambient air. This stands in marked
contrast to earlier ARB listing recommendations which included estimated potential risks

attributable to outdoor airborne exposure to the candidate substance.

Respectfully submitted,

Brian J. McGinn
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PREFACE

Comment on 6.2.1.2. Asthma induction in adults

The Cal/EPA 2003 draft report's conclusion that ETS exposure is causally
associated with “adult-onset” asthma is at odds with the judgements of a number of
authoritative scientific bodies that have recently reviewed available epidemiological data
on this topic. Cal/EPA should seriously and objectively reconsider its conclusion in
regard to “adult-onset” asthma causation to conform to contemporary standards for such

scientific judgements.

Cal/EPA’s judgement is at odds with that of authoritative scientific bodies

The National Academies of Science’ Institute of Medicine has very recently
performed a thorough and exhaustive assessment of available evidence in regard to
environmental factors that may cause or exacerbate asthma in adults and children (IOM —
Clearing the Air 2000). The IOM report concluded that, among the many exposures
considered, only house dust mite antigen had been demonstrated with sufficient evidence
to cause the development of asthma. The IOM’s consensus opinion in regard to ETS as a
causative factor in the development of asthma in school-aged children, older children and
adults was that there is “...inadequate or insufficient evidence to determine whether or
not an association exists...” Similarly, IARC researchers had stated earlier (Tredaniel ez
al., 1994) that it “..remains controversial...” whether indoor air ETS is associated with
chronic respiratory symptoms and asthma. Neither did the 1986 report of the US
Surgeon General, the 1986 NRC report, nor the 1992 EPA report on ETS conclude that
the evidence for ETS was sufficient to support a causal inference for “adult-onset”

asthma.



The remarkable Cal/EPA draft assertion that “adult-onset” asthma has been
shown conclusively to be causally-associated with ETS exposures falls far short of the
standards for such scientific judgements and should be withdrawn in a draft revision.

The etiology of asthma is only incompletely understood, and is far too complex to
justify a simplistic inference of causation from a limited number of inconsistent
epidemiological studies having inadequate confounder adjustments and at best weakly
positive statistical associations with indoor air ETS exposures.

A bewildering genetic heterogeneity underlies the development of asthma; the
scientific literature contains hundreds of genetic association studies on asthma-related
phenotypes, with variants in 64 genes reported to be associated with asthma or related
traits in at least one study (Hoffjan, Nicolae, and Ober 2003). None of the nine new
studies cited in the Cal/EPA 2003 draft included consideration of this variable in the
diverse study populations.

While the new epidemiological reports cited by Cal/EPA in support of a causal
inference for “adult-onset” asthma in association with ETS exposure included some
adjustments for confounders, none of the individual studies has come close to adequately
considering the full spectrum of diverse associations that have emerged as potentially
potent confounders for this complex disease. One example of such an emerging
confounder is described in a very recent systematic review of extant literature that found
that aspirin-induced asthma is detectable in fully 21% (14-29%, 95% C.1.) of adults when
definitive oral provocation testing is conducted (Jenkins, Costello, and Hodge 2004).
Notably, only about 3% (2-4%, 95% C.1.) of adults in this analysis were aware of such

aspirin sensitivity and reported it at interview. This recent observation documents the



imprecision and limited utility of self-reported symptoms in diseases of extraordinarily
complex etiology such as asthma, and indicates that simplistic inferences of causation
based upon such data are unlikely to be correct. Among the new “adult-onset” asthma
reports cited by Cal/EPA (2003), 7 of 9 studies employed unreliable self-reported
asthmatic symptoms or self-reports of asthma diagnosis. Notably, the two cited studies
that included more objective physician-diagnosed asthma data (Kronqvist, 1999; Flodin,
1995) did not report statistically significant associations of asthma and ETS exposure.
Cal/EPA should objectively consider the available data on the unreliability of such self-
reported asthma symptoms in drawing conclusions of causation that are at odds with
those made in previous and more rigorous assessments by other scientific and public
health bodies.

Clinical studies of asthmatics exposed to experimental ETS have strongly
suggested that reactions to ETS do not occur by the IgE-mediated mechanism that is a
hallmark of classic allergic asthma (Lehrer, Rando, and Lopez 1999). A minor subset of
study subjects reporting ETS sensitivity and having clinically-diagnosed asthma have
been shown to react to experimental levels of ETS exposure with modest reductions in
FEV,. However, the detected responses appeared to be attributable largely to sensory
irritation by constituents of the ETS gaseous phase and exhibited a clear exposure-
response relationship for measurable effects in ranges far higher than those typically
encountered (Lehrer, Rando, and Lopez 1999).

In the following text, the conclusions of Cal/EPA are addressed as summarized

below:



Asthma is an exceedingly complex and incompletely understood disease; simplistic
conclusions regarding its etiology, based upon weak statistical associations with
environmental exposures, are at best tenuous.

The contention that ETS induces asthma in adults is supported by neither the weight
and strength of available epidemiological evidence, nor by a compelling body of
mechanistic evidence. No authoritative consensus judgement regarding causation of
adult onset asthma by ETS has been made previously by any expert scientific/public
health organization.

The entire body of available epidemiological data, including the nine new studies
cited in the Cal/EPA 2003 document, is an entirely insufficient basis for a reasonable
scientific conclusion of a causal association between ETS exposure and induction of
adult asthma.

. Major asthma risk factors include family history of atopic disease, atopy, exposure to
house dust mites, cat dander, cockroach antigens and childhood obesity. The
potentially confounding effects of these major asthma risk factors are difficult to
control for in any epidemiological study.

ETS and respiratory health studies are difficult to conduct and interpret.

Real-world levels of ETS exposure, and particularly outdoor air levels, are trivially
low.

The draft conclusion that ETS exposure causes “adult-onset” asthma is not consistent

with contemporary scientific standards and should be withdrawn.



MAJOR ASTHMA RISK FACTORS

Boushey et al. (2000) provide the following descriptions of asthma risk factors:

“The strongest is a family history of atopic disease.”

“Atopy greatly increases the risk of asthma.”

“This has best been established for the house dust mite...Other allergen exposures
linked to a heightened risk of asthma are cat dander, cockroach, ...”

“In Britain and the United States, the rise in asthma among children has been
accompanied by an almost epidemic increase in the prevalence of obesity.”

A very recent longitudinal study of “adult-onset” asthma among members of a
New England HMO found that new-onset asthma cases were overwhelmingly more
likely to have occurred in association with infection than in association with
workplace/environmental exposures (Sama et al., 2003).

Therefore, it is very important in any ETS-asthma epidemiological study to
account and adjust, fully and accurately, for the major risk factors for asthma. The
available studies to date that are cited by Cal/EPA do not fully meet this requirement.
DIFFICULTIES IN CONDUCTING AND INTERPRETING ETS AND
RESPIRATORY HEALTH STUDIES
ETS and Respiratory Health in Adults

Respiratory diseases and symptoms in either healthy or compromised adults
exposed to ETS have not been as widely studied as they have been in children. No clear
picture emerges from an analysis of the published papers on this subject, because the

literature reports positive and negative associations as well as non-associations.



The ETS studies on adult respiratory health are influenced by many of the same
potential confounders as the childhood studies, but there are at least 5 factors that may be
of increased importance in considering design of ETS studies in adult populations: 1)
Presence of adult lifestyle confounders (e.g., alcohol consumption, dietary habits, hobbies
such as woodworking and ceramics, efc.). 2) Occupational exposures to lung irritants. 3)
Difficulty in obtaining accurate lifetime medical histories. 4) Greater difficulty in
estimating current and past ETS exposure because of the increased mobility of adults. 5)
Increased possibility of psychological aversion to ETS, resulting in exacerbation of
reported symptoms (Smith et al., 1992).

In addition to the potential confounders noted above, a number of possible biases
are important considerations in ETS studies. These biases include misclassification of

smokers as nonsmokers, reporting bias including recall bias, and diagnostic bias.

ANALYSIS OF NINE ASTHMA STUDIES NOT CONSIDERED IN 1997 Cal/ EPA
DOCUMENT

The Cal/EPA 2003 draft report states that the 1997 OEHHA report reviewed
studies evaluating the relationship between ETS exposure and chronic pulmonary disease
among adults, including asthma. They concluded “... ETS exposure may make a
significant contribution to chronic respiratory symptoms in adults.” Although the
OEHHA reported in 1997 on five studies purportedly supporting an association between
ETS exposure and “adult-onset” asthma (Dayal et al., 1994; Greer et al., 1993;
Leuenberger et al., 1994; Ng et al., 1993; Robbins et al., 1993) no specific conclusions

were articulated about asthma per se. Cal/EPA 2003 presents nine recent epidemiological



studies that evaluated the impact of ETS exposure on new-onset adult asthma and,
remarkably, draws an affirmative causation conclusion.

The nine studies listed in Cal/EPA 2003 Table 6.14 have been reviewed and a
summary of their design features is listed in Tables 1 and 2 with written comments
following. Table 1 lists author/reference, study type, variables tested, population studied,
and country. In addition, Table 1 summarizes criteria used to establish smoking status
(smoker vs non-smoker), lab confirmation of smoking status, ETS exposure assessment,
and known (established) home and occupational exposures/confounders. Where possible,
Table 2 summarizes author definition of asthma and assessment/diagnosis of asthma.
Categorizations include self-reported asthma or symptoms of asthma; self-reported
physician diagnosed asthma; physician diagnosed asthma; and medical (clinical testing)
confirmation of asthma.

An analysis of Tables 1 and 2 (attached) shows the inadequacies of the nine
additional epidemiological studies regarding the purported contribution toward a
conclusion of a causal association between ETS and adult onset asthma. For example, all
nine studies rely on questionnaires, with only one study fully incorporating examination-
based physician diagnosed asthma, and none fully confirm smoking status by laboratory
test. In addition, only three of the nine studies are prospective in design, with the
remainder being either cross-sectional or case control. Therefore, the study designs
generally do not facilitate control for recall bias and preclude determinations of causality.
Cross-sectional studies are, in any event, inappropriate for the development of inferences

of causation and temporal relationships between purported exposures and effects.



Krongvist et al., 1999

A large population-based cross-sectional study examined risk factors associated
with asthma and rhinoconjunctivitis in 461 Swedish farmers. The farmers received a
medical examination comprising a skin prick test (SPT), radioallergosorbent test (RAST)
analyses, and lung function measurements. A questionnaire established symptoms and
exposures. Subjects with a history of episodic shortness of breath, wheezing, and
breathing difficulties were defined as having asthma. Allergen sensitization, especially to
mites (OR=5.8 vs OR=3.8) and pollens (OR=10.3 vs OR=5.8) was significantly
associated with asthma and rhinoconjunctivitis, respectively, in this farm community.
Exposure to ETS in childhood and current exposure did not seem to affect the risk of
allergen sensitization among either smokers or nonsmokers. No ETS data were given.
Cal/EPA 2003 Comments

“By postal questionnaire, asthma was defined as self-reported episodic respiratory
symptoms, such as wheezing and dyspnea. ETS exposure was assessed for the current
period (home and work) and during childhood. In this study, no measure of ETS
exposure, past or present, was associated with the risk of asthma (OR or RR were not
reported) (Table 6.14).”
Heck et al. Comments

The study was relatively large and included 461 Swedish farmers receiving
medical exam, SPT, RAST analyses and lung-function measurements. The anthors noted
the following: “Reported exposure to environmental tobacco smoke in childhood or

currently did not significantly affect the risk of airway disease in smokers, ex-smokers, or

nonsmokers.”



Iribarren et al., 2001

This large cross-sectional study examined current exposure to ETS and the
association with personal characteristics and self-reported health conditions as
determined from a multiphasic health check-up between 1979 and 1985. A total of
47,472 adult never-smoking members of the Northern California Kaiser Permanente
Health Plan undergoing multiphasic health check-ups between 1979 and 1985
participated in the study. A written questionnaire was used to record duration and
location of ETS exposure. Although it is not clear exactly when the ETS exposure data
were collected it appears at least partially retrospective. The authors conclude ETS
exposure correlates with several personal characteristics potentially associated with
adverse health outcomes. They state ETS exposure was associated with several self-
reported acute and chronic conditions but that the study design precluded causal
inference.

Cal/EPA 2003 Comments

“Using a written questionnaire, current ETS exposure was ascertained for several
locations: home, other small spaces (e.g., office or car), and large indoor spaces (e.g.,
restaurant). In each location, the survey assessed average duration of exposure. In both
men and women, any ETS exposure was associated with a greater risk of self-reported
physician-diagnosed asthma or hayfever (OR 1.22, 95% CT 1.11-1.34 and OR 1.14; 95%
CI 1.06-1.24, respectively), controlling for socioeconomic and demographic covariates.
The risk estimates were similar for high level exposure (> 40 hours/week) compared to
no exposure. For weekly exposure duration, there was evidence of an exposure-response

relationship among women but not men.”
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Heck et al. Comments

The authors noted the following limitations:

"ETS exposure correlated with several personal characteristics potentially
associated with adverse health outcomes."

"Firstly, the design was cross-sectional, precluding temporal associations and
inferences about cause and effect."”

"Thirdly, the assessment of medical conditions relied on self reports; no attempt
was made to determine the sensitivity or specificity against a gold standard of care or
serological markers."

"Estimation of lifetime exposure to ETS ...was not possible in this cohort because
duration of ETS exposure was not ascertained."

"We found, unexpectedly, significantly lower odds of stroke among men
reporting any ETS exposure at home or in large indoor areas."”

"Another noteworthy finding was the lack of association of self reported cancer or
tumour with any source of ETS exposure individually or with total ETS exposure in
either gender."

The manner in which the Cal/EPA draft presents its abbreviated review of
the paper of Iribarren ez al., (2001) is misleading in several respects, and should be
revised to include and objectively discuss in their entirety the authors' peer-reviewed
observations and conclusion that bear on whether ETS may be causally-associated with
“adult-onset” asthma. These elements include the authors' admonition that cross-

sectional studies such as that of Iribarren et al., (2001) can not be legitimately employed

to develop inferences of causation or temporal associations between environmental
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factors and the occurrence of “adult-onset” asthma. The combination of
"hayfever/asthma" for the purposes of this broad cross-sectional survey of health plan
members unavoidably results in the combination of a variety of distinct disease
conditions into a single symptom category. The selection of a few among the array of
similarly weak and highly variable statistical associations among wvarious lifestyle
characteristics, behavioral traits, self-reported symptoms and ETS exposures reported in
the original paper's Tables 4, 5 and 6 does not provide any reasonable basis for
development of any conclusion of causation.

Larsson et al,, 2001

A population-based study examined the impact of “at home childhood ETS
exposure” on current self-reported physician-diagnosed asthma during adulthood. The
participants included 8008 randomly selected adult never smokers (age 15-69) from
Sweden. A questionnaire (postal survey) was used to estimate exposures, airway
symptoms, and respiratory history. The authors concluded that, “childhood exposure to
ETS is associated with an increased prevalence of asthma among adult never-smokers,
especially in nonatopic subjects. Children exposed to ETS were also more likely to
become smokers. ETS is a major lower airway irritant (LAWT).”

Cal/EPA 2003 Comments

“The prevalence of adult asthma was more common among subjects who
indicated childhood ETS exposure (7.6%) compared to unexposed persons (5.8%)
(p=0.035). Current self-reported “breathing difficulties from cigarette smoke” were also
more common among subjects who indicated a history of childhood ETS exposure. In

further analysis, the authors stratified by family history of asthma. Although there was no
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clear impact of ETS among subjects without a family history of asthma, ETS exposure
was associated with a greater risk of asthma among those with a positive family history
(OR 1.82; 95% CI 1.28-2.58). These results could be consistent with higher rates of
smoking cessation by asthmatic’s parents, reducing exposure of their children with
asthma.”

Heck et al. Comments

Self-reported ETS exposure was assessed by the question, "Do or did any of your
parents/relatives smoke at home when you grew up?" All questions were answered as
either "yes," "no," or “not as far as 1 know." ETS exposures from smoking by parents or
other relatives who actually live in the house is very different from that by relatives who
occasionally drop by and smoke in the home. Also, there is no estimate of
degree/intensity of exposure that may have occurred. It is unclear whether the self-
reported current asthma began in childhood or is “adult-onset.” Therefore, the relevance
of these resuits to “adult-onset” asthma are also unclear.

The authors note "The difference in asthma prevalence between subjects exposed
and not exposed to childhood ETS was more pronounced in the younger half of the
population.” The effect of recently-increased awareness of purported adverse effects of
ETS on the accuracy or consistency of the reporting by younger subjects was apparently
not considered as a potential source of bias in the study. "Wheezing" is not reported as
significantly associated with ETS exposure. In fact, the p value for wheezing is 0.792,
although wheezing is a hallmark symptom of asthma. Additionally, the authors state "We
cannot exclude the possibility of reporting bias where asthmatics are more prone than

nonasthmatics to report ETS exposure, which would give an overestimation of the risk"
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and "...the association between active smoking and asthma is uncertain in the current
literature.”

Janson et al., 2001

This cross-sectional study aimed to evaluate the effect of passive smoking on
respiratory symptoms, bronchial responsiveness, lung functjon, and total serum IgE in the
Buropean Community Respiratory Health Survey. The study included 7882 adult (age 20-
48) never smokers from 36 centers in 16 countries. The authors report “...passive
smoking in the workplace was significantly associated with all types of respiratory
symptoms and current asthma. No significant association was found between passive
smoking and total serum IgE.” The authors conclude that although, “passive smoking is
common, the prevalence varies widely between different countries.” The study reports,
“passive smoking increased the likelihood of experiencing respiratory symptoms and was
associated with increased bronchial responsiveness.”

Cal/EPA 2003 Comments

“Compared with no ETS cxposure, any ETS exposure at home or work was not
associated with a greater risk of self-reported current asthma (OR 1.15; 95% CI 0.84;
1.58). When each source of cxposure was examined individually, workplace exposure
was related to a higher risk of asthma (OR 1.90; 95% CI 1.25; 2.88). There was no
apparent impact of home exposure (OR 1.14; 95% CI 0.68; 1.90). These apparently
discrepant results could be explained by the method of ETS exposure measurement.
Home exposure was defined as living with at least one smoker, whereas workplace

exposure ascertained regular smoking in the room where they worked. Because residence
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with a smoker may not always reflect domestic ETS cxposure (Eisner et al., 2001), use of
this exposure measure could attenuate the effect estimate for home ETS exposure.”

“The investigators also found a similar pattern of results for several asthma-like
symptoms, including wheeze, nocturnal chest tightness, and dyspnea (nocturnal or
exertional). In these instances, workplace ETS exposure was related to a greater risk of
respiratory symptoms, whereas home exposure had no apparent impact. An exposure-
response relationship was noted for all respiratory symptoms, but not clearly for asthma.
Furthermore, both home and workplace ETS exposure were associated with greater
bronchial hyper-responsiveness (assessed by methacholine challenge). Because bronchial
hyper-responsiveness is a cardinal feature of asthma, this result adds additional support to

the observed link between ETS exposure and self-reported asthma.”

Heck ef al. Comments

The study design was unblinded with "interview-led questionnaires." The
percentage of cases classifiable as self-reported “adult-onset” asthma is unclear, Asthma
was self-reported and subjects were not queried as to their age at onset and whether their
reported asthma was physician-diagnosed. Thirty-six centers were studied, while only
one used biomarkers of smoke exposure to validate nonsmoker status or ETS levels. The
authors’ abstract statement that “...passive smoking in the workplace as significantly
associated with all types of respiratory symptoms and current asthma. ..”” 18 inconsistent
with the 95% confidence interval about the odds ratio and indicates a lack of statistical
significance (odds ratio 1.90; 95% CI 0.90-2.88). No significant association was seen

between asthma and overall ETS exposure, asthma and household ETS exposure and
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ETS and total serum IgE. Reduction in lung function was not statistically significant in
"ETS-exposed"” participants. In addition, the authors note a number of study limitations
including cross-sectional design, possibility of recall bias and reliance on self-reported
exposure. Cross-sectional studies are not appropriate as a basis for the development of
inferences of causation.

Flodin et al,, 1995

A population-based case-control study from semi-rural Sweden evaluated
smoking as a possible determinant of “adult-onset” asthma (age > 20 yrs), controlling for
other factors such as air pollution at work, dwelling conditions, and atopy. The authors
compared 79 cases of asthma, diagnosed between ages 20 and 65, with 304 randomly
drawn population controls of similar age from the same area as the cases. A questionnaire
was used to collect information on smoking habits, occupational exposures, dwelling
conditions, various suspect allergenic exposures, and atopy. The authors note, “those who
had smoked for 3 years or more, present or past, were at increased risk for bronchial
asthma (adjusted odds ratio = 1.9; 95% confidence interval = 1.1-3.3).” Exposure torETS
at work involved a slightly greater but statistically insignificant risk (OR 1.5; 95% CI1 0.8-

2.5).
Cal/EPA 2003 Comments

“A population-based case-control study from semi-rural Sweden evaluated ETS
exposure as a risk factor for adult onset asthma (>age 20 years). During a 9 month period,
cases were identified from all persons filling a prescription for beta-agonist medications

in two communities. The diagnosis of asthma was confirmed by a pulmonary specialist.
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Controls were randomly selected from a general population register and matched to cases
by age (of asthma diagnosis), gender, and community. ETS exposure at both home and
work was assessed by written questionnaire, which was defined as exposure for at least 3
years prior to the age at asthma diagnosis (or comparable age for controls). Workplace
ETS exposure was associated with an increased risk of asthma (OR 1.5; 95% CI 0.8-2.5),
but the confidence interval did not exclude no relationship. Exposure to ETS at home was
not associated with a greater risk of asthma (OR 0.9; 95% C1 0.5-1.5).”
Heck et al. Comments

This study examines 79 persons with asthma who were 20-65 years at diagnosis.
The study does not appear to separately examine smokers and nonsmokers. The risk for
adult asthma in association with three years of self-reported ETS exposure at work was
nonsignificant (adjusted OR = 1.5, 95% (T = 0.8-2.5). At home the risk was actually less
than 1.0 (OR = 0.9, 95% CI =0.5-1.9) for ETS-exposed subjects. Due to the reported
lack of a statistically significant association and apparent failure to separately examine
smokers and nonsmokers, this study does not support a causal association between ETS

exposure and “adult-onset” asthma.

Thorn et al., 2001

A Swedish population based case-control study examined self-reported exposures
to mold and ETS in the home environment and the risk of “adult-onset” asthma. The
study was performed in a random population sample (n=15,813), aged 20-50 years. The
adult onset asthma cases for the study included subjects self reporting “physician-
diagnosed” asthma (n=174). Randomly selected referents (n=870) were chosen from the

whole population sample. Exposures in the home environment, asthma, respiratory
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symptoms, smoking habits, and atopy were obtained from a comprehensive mailed
questionnaire. Authors reported “increased adjusted OR for asthma were associated with
exposure to molds (OR 2.2, 95% CI 1.4-5.5) ETS (OR 2.4, 95% CI 1.4-4.1) and the
presence of a wood stove (OR 1.7, 95% CI 1.2-2.5).”
Cal/EPA 2003 Comments

“A Swedish population based case-control study examined the impact of ETS
exposure on “adult-onset” asthma (age > 16 yrs). The investigators ascertained home
exposure only, during or previous to the year of asthma diagnosis (and at a randomly
selected time for control subjects). In this study, ETS exposure was associated with a
greater risk of “adult-onset” asthma (OR 2.4; 95% CI 1.4-4.1). This increased risk was
observed only among never smokers and not among current or ex-smokers. When the
results were stratified by sex, the association was stronger for males (OR 4.8; 95% CI
2.0-11.6) than females (OR 1.5; 95% CI 0.8-3.1).”
Heck et al. Comments

The relative risks and confidence intervals for ETS (OR 2.4, 1.4-4.1) and mold
(OR 2.2, 1.4-3.5) are so similar it raises the possibility that the two exposures are co-
existent. The attribution of adult onset asthma to ETS may actually be confounded by
mold which may or may not be evident to the subject. When the relative risks for males
and females are reported separately, the relative risk for females for ETS and adult
asthma is non-significant, 1.5 (0.8-3.1). The authors throw out data by starting with 251
cases of physician diagnosed asthma, then reducing the final subject number to 174 by
arbitrarily reviewing only the period "between 1980 and 1994" purportedly to reduce

recall bias.  No report of the relative risks using the whole sample is given. When all
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self-reported asthmatic symptoms are included in addition to self-reported physician
diagnosed adult asthma, the risk becomes non-significant at 1.7 (1.0-2.8). The authors
note the possibility of both under- and over-reporting of ETS exposure in their study
design.

Hu et al,, 1997

Asthma and related factors were evaluated in a cohort of 1,469 seventh grade
students seven years after a school-based smoking prevention program in southern
California. Childhood ETS exposure to parental smoking was determined by parental
reports. Seven years later during young adulthood, self-reported physician diagnosed
asthma was determined using a written questionnaire. Family history was strongly
associated with subjects’ asthma (OR=3.1, 95% CI 2.4-4.5 for self reported physician-
diagnosed asthma; OR=3.3, 95% (I 2.4-4.5 for current asthma). Exposure to parental
smoking during childhood was significantly associated with self reported physician-
diagnosed asthma (OR=2.9, 95% C1 1.6-5.6) and current asthma (OR=3.3, 95% CT 1.7-
6.4). Also, self-reported mold growth at home was significantly associated with asthma
(OR=2.0, 95% CI 1.2-3.2).

Cal/EPA 2003 Comments

“Evaluated a cohort of 1,469 seventh grade students seven years after a school-
based smoking prevention program in southern California. At baseline, ETS exposure
status was determined by parental reports of personal smoking, During young adulthood
(seven years later), self-reported physician diagnosed asthma was ascertained by written
questionnaire. Exposure to parental ETS at baseline was associated with an increased risk

of subsequent asthma. Compared with no maternal smoking or light smoking at baseline
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(< one-half pack per day), heavier maternal smoking was associated with an increased
risk of self-reported asthma in young adulthood (OR 1.8; 95% CI 1.1-3.0). Similarly,
heavy paternal smoking was related to a greater risk of asthma (OR 1.6; 95% C1 1.1-2.4).
In addition, they observed an exposure-response relationship between number of parents
smoking at baseline and the risk of asthma seven years later.”
Heck et al. Comments

In this study, the age of onset for the reported asthma cases was not determined.,
Thus, the relevance of the findings to adult asthma onset is unclear. Also, in this study,
like others, there is a potential selection bias in selecting the cohort for study in that
"...These subjects originally participated in a school-based smoking prevention study in
1986." The possibility of the unblinded subject correlating the current asthma “yes” or

“no” question with the previous smoking cessation program cannot be excluded.
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Greer et al., 1993: McDonnell ef al., 1999

A longitudinal cohort study of 3,914 adult non-smoking Seventh-Day Adventists
living in California evaluated, by questionnaire, ETS exposure and the incidence of self-
reported physician diagnosed asthma during a 15 year period. The authors reported the
10-year result (Greer et al., 1993) as relating asthma to occupational and ambient air
pollution in nonsmokers. Similarly, the 15-year cohort follow-up (McDonnell er al.,
1999) examined the incidence of asthma in nonsmokers with the long term ambient
ozone concentrations. The Greer ef al. ( 1993) study found: 1) ETS exposure significantly
associated with the development of asthma (RR = 1.45; CI =121 to 1.75), 2) airways
obstructive disease before age 16 related to a marked increase risk (RR =424, C14.03 to
4.45), and 3) an increased risk of asthma significantly associated with increased ambient
concentration of ozone exposure in men R=3.12,C1=1.61105 .85), but not in women.,
The study by McDonnell ef al. (1999) suggested that long-term exposure to ambient
ozone is associated with development of asthma in adult males, The only ETS exposure

associated with asthma was in nonsmoking females only, with weak relative risk, 1.21

(C1=1.04-1.39),

Cal/EPA 2003 Comments

“As reported in the 1997 Cal/EPA report, duration of working with a smoker was
associated with an increased risk of developing asthma (OR 1.5 per 10-year increment;
95% CI= 1.2-1.8). Since the 1997 Cal/EPA report, longer-term follow-up of the cohort
has been reported. At 15-year follow-up, duration of working with a smoker was

associated with an increased risk of incident asthma for women only (OR 1.21; 95% CI=
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1.04-1.39). In both analyses, there was no reported relationship between duration of
residence with a smoker and risk of asthma.”
Heck et al. Comments

Greer et al., 1993

The representativeness of the Seventh Day Adventist (SDA) cohort to the broader
California population is questionable. Furthermore, the prohibition of smoking by SDA
church doctrine may increase the likelihood of smoker misclassification bias in this
unique cohort. The ETS exposure is self-reported. The reported relative risk for adult
asthma and ETS is very weak, RR 1.45 (CI =1.21-1.80). The subject numbers of incident
asthma cases are small, that is, N =51 for females and N = 27 for males.

Only 13% of the potential respondents did not answer the questionnaire, but the
final cohort is 2/3 female. Whether more females were initially queried is unknown. The
average age at time of enrollment is relatively high, that is, 56.5. The plausibility that
after a lifetime of ETS exposure without developing asthma, asthma is then induced after
the age of 56.5 is questionable.

McDonnell et al., 1999

ETS was associated with asthma in nonsmoking females only, with a weak
relative risk, 1.21 (1.04-1.39). In addition, the authors note that, “Misclassification of
asthma status may have been greater in females than males,” and that, “The degree of
obstruction represented by FEV/FVC was considerably larger in males than females
(Table 2), and only 27% of the new female cases reported use of asthma medication
compared to 61% of the males." Therefore, the reported statistically significant

ETS/female association is not consistent with the study’s clinical observations.
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Cal/EPA 2003 Comment (paragraph summarizing asthma induction discussion)

“There is no “gold standard” for defining asthma in epidemiological research.
Although self-reported asthma is commonly used in survey research, this definition may
not detect all persons with asthma (McWhorter et al., 1989; Toren et al, 1993).
Respondents’ reports of respiratory symptoms, especially wheezing, may have a greater
sensitivity for identifying adults with asthma (Toren et al., 1993). Wheezing, in
particular, correlates with the criterion of bronchial hyper-responsiveness (Burney et al.,
1989).”
Heck et al. Comments

As shown in Table 1, there is significant heterogeneity in application of
diagnostic criteria across the nine studies and in the general ETS asthma literature. While
no diagnostic “gold standard” may be available, certainly minimum diagnostic standards
should be used, as there is the possibility of a self-reported misdiagnosis especially with
“adult-onset” asthma. Other conditions, for example the side effects of various drugs,
could lead to a misdiagnosis. In general, actual physician diagnosis is superior to self-
report. Cal/EPA is correct in stating that there is no universally-accepted and entirely
objective definition of asthma in epidemiology. Yet while Cal/EPA emphasizes the
possibility that self-reported “asthma-like” symptoms may under-represent true asthma
incidence, a more scientifically objective view would acknowledge that an imprecise
definition of diseases would just as likely lead to over-reporting of common viral or
bacterial respiratory infections as “asthma”. Cal/EPA should revise its draft wording to

fairly and objectively consider this reality.
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CONCLUSIONS

In summary, the nine new studies cited in the Cal/EPA 2003 document comprise:
five foreign studies performed in populations and environments differing substantially
from those of California; two studies of a Seventh Day Adventist cohort having
numerous lifestyle differences from those of typical Californians; four cross-sectional
studies inappropriate for the development of inferences of causality; eight studies lacking
a complete medical confirmation of asthma diagnosis; and a variety of additional
deficiencies discussed above and itemized in accompanying Tables 1 and 2. A number of
the studies represented by Cal/EPA as demonstrating an association between ETS and
asthma development did not in fact report consistent statistically significant associations.

The Cal/EPA draft conclusion that ETS exposure is causally-related to the
induction of “adult-onset” asthma cannot be justified by scientific standards. No other
authoritative scientific bodies around the world have rendered a similar judgement upon
examination of available epidemiological data. The simplistic conclusion that exposure
to ETS is causally related to a complex, multifactoral, and incompletely understood
disease condition such as “adult-onset” asthma is not supported by a compelling body of
extant epidemiological data or supportive temporal and mechanistic data and should be

withdrawn by Cal/EPA in its revision of the draft 2003 report.
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Dear Ms. Brooks,

I received a letter from the Air Resources Board today (Jan. 7 2004)and contacted Mr. Robert Kreiger 916)
327 5615. He suggested I write a letter outlining my experience with Second Hand Smoke (ETS), and my
opinion, and send the results to you. 1 am not a health professional, but in fact a retired Mechanical
Engineer who specialiced in a career dedicated to command and control hardware and software
development on such programs as the Saturn Five Second stage checkout, and most recently, before
retirement, I was the Aerospace Corporation responsible engineer for verification of the Global Positioning
System (GPS) hardware and software as required by contract to the U.S. Air Force, from 1976 through
1993 when I retired after success rewarded by our team's winning the Collier Trophy in 1993. When my
wife had a stroke, in 1993, [ retired at age 68.

My experience with ETS starts with free cigarettes in the U.S. Navy in 1945 and the unusual result that |
became a lifelong non-smoker. 1 was neither addicted to or an admirer of smoking. I couldn't stand the
things. 1 gave my smoking friends all my cigarettes. My first wife was a smoker and we were married for 47
years. She smoked regularly (2 packs a day) and died of Colon Cancer in Jan. 2002, with all doctors
agreeing that smoking had nothing to do with her Colon Cancer. I was exposed to ETS through both
courtship and marriage for 56 years. I recently re-married to another smoker, so I have been exposed to
ETS for 57 years. When is it going to cause some disease that will kill me? I'm now 79 and ETS has had no
cffect on me. Ifit shortens my life, I will still have lived longer than the average predicted by the Surgeon
General (SG).

My background to comment on ETS is based on my reading as many SG reports as 1 could find, the text
"Foundations of Epidemiology”, the Program Description Document of SAMMEC, the program that is used
to determine the "risk" of smoking, and a text by Steven J. Milloy (Science Without Sense” which de-bunks
the EPA effort to use "Risk" as means of damning smoking. I have studied the difference in "proof " of
cause as determined by Engineeering's Scientific Method, and "Risk" as indicating cause by medically
favored Epidemiology. It is like Apples and Oranges, where "risk" is a mathematical simulation, and
"cause" is the result of physical testing, not simulation. Steven Milloy's book has a Table that shows the
"Risk" of ETS as 1.13, a value lower than the "Risk" of sudden heart attack from 3 cups of coffee a week!

While the Tome "Foundations of Epidemiology” states that Biological Credibility must support the
Epidemiological findings (I cannot find ANY biological credibility to ETS as a report that proves ETS kills
anything) it still leaves the door open if the "Risk" exceeds 3.0. But there is no Biological credibility to the
claim ETS is a threat unless you consider the off-hand comment so often used that "ETS has 4,000
chemicals in it" some of which are known poisons. But the amount required of any of these chemicals to be
dangerous is not mentioned, (the threat of poison is in the dose) and the amount produced is also not shown.
The current value of (Risk) of 1.13 was reached by the EPA who was chastized in court for the method they
used to even get that miniscule value by a judge Osteen. Careful review of the 34 "studies" making up the
basis for the risk of ETS reveals two of the "studies" "Risk" value show ETS is GOOD for you! (less than
1.0). There is NO RISK to ETS. This was recognized until about 1980 when it became "unfashionable" to
admit there is not only no scientific evidence, but also no risk from second hand smoke. An actual test
report in 1972 shows that worst case, ETS totals 2 dozen cigarettes a year!.

The real problem with ETS is that no onc worries about "cause" any more because Epidemioligical studics
to determine "risk" are used instead of tests to find cause. That is why with all the hoopla about restricting
smoking and de-toxing cigarettes, the American Cancer Society presents reports every year that estimate an
increase in lung Cancer while smoking decreases. This indicates the Epidemiological findings are false.

The inflexible medical approach that rules out any possibility of escape from the "risk" of smoking is
absurd in the face of people like me who are NOT addicted, do not react to ETS and also from smokers
who smoke all their lives and die of old age, and people who NEVER smoke, avoid contact and die of fung
cancer.

The above write up or report, stem from my own experience. | have noted others come to the same
conclusions independently also. I feel that the loss of testing for cause has lost out to easy computer based
studies that syphon off all the tax money that should be used to find "cause”. Charles 1. Klivans, now at
1203 West Bullock, Dennison TX 75020, 903 465 5828 > reno1933@cableone.net. After Feb. 22 this year |
will be at my home in Redondo Beach CA 90277, 310 375 8038 » cklivans@jps.net 1 intend to sell my

home in California, where nothing is good enough, to live with my new wife in Texas at the home above in
Dennison, until something gets us!.

C‘“\(;‘w‘*l{:?,f;'» I . K«(i\/mv’\S



BILL LOCKYER State of Calt_'/:ornia
Attorney General DEPARTMENT OF JUSTICE

1300 1 STREET, SUITE 125
P.O. BOX 944255
SACRAMENTO, CA 94244-2550

Public: 916/445-9555

Telephone: 916/323-0813
Facsimile: 916/323-3770

E-Mail: Dennis.Eckhart@doj.ca.gov

February 23, 2004

Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street

P.O. Box 2815

Sacramento, California 95812

Re: Draft Report: Proposed Identification of Environmental Tobacco Smoke
as a Toxic Air Contaminant

Dear Ms. Brooks:

Thank you for the opportunity to provide comments on the draft report, Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant. The Tobacco
Litigation and Enforcement Section of the Office of the California Attorney General is
responsible for ensuring compliance with the Tobacco Master Settlement Agreement. The
Attorney General’s Office has focused on a number of issues concerning the health effects
associated with exposure to environmental tobacco smoke. The report’s summaries of the latest
scientific research regarding environmental tobacco smoke, and Cal EPA’s conclusions based
upon these studies, will be extremely valuable to our continued enforcement efforts.

The agency is to be commended for compiling and analyzing all of the research contained
in the report. The report provides a thorough and balanced review of the scientific literature on
secondhand smoke, including the large number of studies that have been published since the
release of Cal EPA’s 1997 report on secondhand smoke.

As a law enforcement agency, the Attorney General’s office appreciates the basic
explanation of the medical terminology and illnesses discussed in the report. Providing
definitions and background information on illnesses associated with ETS exposure is a
significant aid in understanding the studies and clinical trials reviewed in the report.
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The detailed descriptions of the particular studies, including their research methodology,
findings, and possible confounding variables and other concerns, is very useful for examining
individual studies that may be of special interest, and for reviewing the basis for the conclusions
in the report. Further, collecting all of these studies in a single volume greatly simplifies the task
of researching studies on ETS exposure.

We look forward to Cal EPA’s continued examination of the health effects associated
with exposure to environmental tobacco smoke.

Sincerely,

g/ %Qm ,,,,,,,,,,,,,,,,,

DENNIS ECKHART
Senior Assistant Attorney General
Tobacco Litigation & Enforcement Section

For  BILL LOCKYER
Attorney General

PP:DE:cp
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March 4, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
1001 I Street

Sacramento, CA 95812

Attention: Environmental Tobacco Smoke
Dear Ms. Brooks:

On behalf of the American Cancer Society, California Division, we are writing in strong support
of the California Air Resources Board’s proposal to identify environmental tobacco smoke (ETS)
as a toxic air contaminant.

The scientific evidence demonstrating the health hazards of ETS has been overwhelming for
years. ETS has been classified by the U.S. Environmental Protection Agency as a Group A
carcinogen. Group A carcinogens include only the most dangerous substances such as asbestos
and radon. ETS contains over 4,000 substances, more than 40 of which are known or suspected
to cause cancer in humans and animals. Each year, about 3,000 nonsmoking adults die of lung
cancer as a result of breathing ETS.

Enclosed for your reference is the American Cancer Society’s Cancer Facts & Figures 2003. In
addition, may we refer you to your colleagues in the California Department of Health Services,
Prevention Section, Chronic Disease & Injury Control Branch, Tobacco Control Section. They
possess a wealth of exposure and other ETS data more recent than the 1999 data cited in your
report.

We believe that ETS, a proven air-borne carcinogen, should be classified as a toxic air
contaminant. The evidence is unequivocal.

Should you have any questions or if we can be of any assistance, please feel free to contact us.

Sincerely,

Diée J. Fink, MD
Chief Mission Delivery Officer

State Government Relations Ofive
1201 K Street, Suite 730 Sacramento, CA 95814
13 {216) 448-0500 ) (916) 4476931

Cancer Informati MDLACE. 2345 LANCRY, O p
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State of California Department of Health Services

Memorandum
Date: March 8, 2004

To: Ms. Janette Brooks, Chief
Air Quality Measures Branch
California Air Resources Board
1001 | Street
P.O. Box 2815
Sacramento, CA 9582

From: Dileep G. Bal, M.D) €Ki
Cancer Control Branch
Department of Health Services
1616 Capitol Avenue, Suite 74.516
P.O. Box 997413, MS 7202
Sacramento, CA 95899-7413

Subject: Environmental Tobacco Smoke (ETS)

This letter is in response to the draft report, "Proposed Identification of Environmental
Tobacco Smoke as a Toxic Air Contaminant, December 2003, Part A: Exposure
Assessment” and its companion piece, "Part B: Health Effects " The California
Department of Health Services, Tobacco Control Section (CDHS/TCS) believes that
these reports by the California Air Resources Board (CalARB) and the Office of
Environmental Health Hazard Assessment (OEHHA) are factual and use accurate data
to reflect real world exposure and health effects from ETS.

classifying ETS as a TAC,

Although Californians have dramatically had their exposure to ETS decreased, ETS
exposure is still too high. Some workers are still exposed on the job site, such as
warehouse employees and waiters who work at facilities with patios. In addition, a
number of employees are exposed in work vehicles. Even though the number of
Californian smokers with rules banning smoking in their home has increased from 19.8
percent in 1993 to 49.0 percent in 2002, some children and Spouses are still needlessly
exposed in their home.

If you have any questions or comments, please contact David Cowling, Ph.D., Assistant
Chief, Research Scientist, Data Analysis and Evaluation Unit, TCS, at (916) 449-5468.




Natural Resources Defense Council o The Breast Cancer Fund e
San Francisco Bay Area Physicians for Social Responsibility o
Breast Cancer Action e Los Angeles Physicians for Social Responsibility

March 29, 2003
VIA FACSIMILE: 916-327-7212

Janette Brooks, Chief

Air Quality Measures Branch
California Air Resources Board
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Attention: Environmental Tobacco Smoke

Comments to the Office of Environmental Health Hazard Assessment (OEHHA) on the
Proposed Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,
December 2003.

The Natural Resources Defense Council, The Breast Cancer Fund, San Francisco Bay Area
Physicians for Social Responsibility, Los Angeles Physicians for Social Responsibility and
Breast Cancer Action appreciate the opportunity to comment on the OEHHA. draft health effects
assessment for environmental tobacco smoke (ETS). Our organizations are all actively involved
in efforts to prevent significant environmental threats to public health.

The listing of ETS as a Toxic Air Contaminant (TAC) under Health and Safety Code sections
39650-39674 is a scientific “no brainer.” There is a veritable mountain of scientific data showing
that ETS is a significant health hazard, and is causally associated with cancer, cardiac disease,
asthma, other respiratory disease, and developmental problems in children including Sudden
Infant Death Syndrome (SIDS). It is absolutely clear that this chemical mixture qualifies for
listing as a TAC. ETS contains numerous chemicals that are already listed as TACs, such as
benzene, 1,3-butadiene, various polycyclic aromatic hydrocarbons (PAHs), acrylamide,
ammonia, hexavalent chromium, formaldehyde, and lead. Another somewhat similar complex
mixture, diesel exhaust, was listed as a TAC several years ago. Based on its list of ingredients,

The draft health effects assessment 1s an agonizingly detailed review of the enormous scientific
literature on ETS. Although the quality of the science is high, and we believe that the document
accurately reflects the literature, we are deeply concerned that this review sets a standard that is
ultimately detrimental to public health. Spending the decade of research and the thousands of
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person-hours required to create a document that is this lengthy and detailed for a TAC listing
determination inevitably means that very few chemicals or mixtures will move through the
listing process. As California implements increasingly severe budget cuts, it is likely that
OEHHA will suffer from worsening staff shortages. If every document is expected to be a multi-
volume review comparable to this draft, we will see very little activity toward listings of
environmental hazards.

A prior document listing ET'S as a toxic air contaminant was fully endorsed by the Scientific
Review Panel in June of 1997. This document was begun in June of 2001 and was in process for
two and a half years, during which time the California Air Resources Board did not have the
authority to regulate ETS as a toxic air contaminant. Meanwhile, as we can see from this draft,
we can reliably state that while this document was being written about three thousand children
were born in California with low birthweight due to ETS exposures, three hundred infant deaths
from SIDS occurred, hundreds of thousands of people suffered otherwise potentially preventable
asthma exacerbations, and thousands of deaths from myocardial ischemia occurred due to
exposures to ETS. Some number of these illnesses might have been prevented had ARB been
granted the regulatory authority sooner to take aggressive action against ETS. It is therefore
necessary for OEHHA to balance scientific thoroughness with its mandate to implement the laws
designed to protect public health.

We firmly believe that it is possible to produce a high quality scientific review that is a fraction
of the length of this document, and that could be completed in a small fraction of the time. There
is nothing in the law or the science that requires OEHHA to produce a definitive encyclopedia on
the effects of every chemical that it reviews. It is only the fear (and reality) of industry litigation,
and the creeping precedent of ever-larger reports that drive OEHHA to such extremes in
document preparation. Shorter review documents would save the time and effort of the agency
scientists, and of the reviewers charged with reading the documents. Shorter documents can be
just as accurate scientifically and can be much more useful for protecting public health, since
five such documents could potentially be produced in the time spent on one document such as
the one reviewed today.

Due to the extreme length of the document, we focused our review on the introductory material
and the discussion of ETS and breast cancer. Although there are likely other important and
interesting issues throughout the rest of the draft, we were simply unable to give these chapters
the review they deserved in the time available.

Petition to Bring ETS before the DART Identification Committee

Although we did not focus our current review on Chapters 3-5 of the document, we could not
help noticing that there is now even more extensive evidence demonstrating that ETS is a
reproductive and developmental toxicant. In the interest of ‘reducing, reusing, and recycling’ this
document, and in the hope of further protecting the public from this extremely hazardous
exposure, we therefore petition OEHHA to take ETS out of the normal glacial prioritization
process and to present these three chapters to the Developmental and Reproductive Toxicant
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Identification Committee at its next meeting for reconsideration of the listing of ETS under
Proposition 65 [California
Health and Safety Code 25249.5 et seq]

Comments on Chapter |

The definition of ETS is somewhat inconsistent with the discussion on page 1-4 and 1-5 about
ETS exposure in animal studies. The latter discussion appears to state that only ‘sidestream
smoke’ is relevant to ETS exposure, whereas the definition on page 1-2 makes clear that ETS is
actually comprised of ‘mainstream smoke’ that escapes when the smoker inhales, exhaled
mainstream smoke, and sidestream smoke. Thus the animal tests that carefully expose animals
only to sidestream smoke do not appear to reflect the full range of realistic exposures to ETS. It
Is incorrect to say that “A few recent studies have used exposures characterized as ‘sidestream
smoke,” which is considered more relevant to the assessment of the effects of ETS exposure.” In
fact, a mixture of mainstream and sidestream smoke would be most relevant. Although this point
is a minor one, it bears correcting to avoid the appearance of dismissing animal data that do not
include only sidestream smoke. In reality, virtually all of the animal experiments could be
classified as exposures to ETS at various doses.

The discussion of measures of effect and weight of evidence evaluations on pages 1-5 through 1-
7 is very useful. It does make sense to evaluate the quality of the studies and the sources and
likely direction of any bias when evaluating the weight of evidence. It is also important not to
dismiss studies that failed to achieve statistical significance at the 0.05 level, since such studies
may indeed be affected by factors such as insufficient power or by extensive nondifferential
misclassification of exposure. We also agree that inconsistencies in scientific results are almost
inevitable in any body of research, and that the finding of results that are not consistent from one
study to another should not be a reason to automatically dismiss the results or to give up and

Important issues in the introductory material to avoid confusion about how the draft was

We applaud OEHHA for the groundbreaking review of the links between ET'S and breast cancer
on pages 7-91 to 7-155, and we agree with the conclusions reached. There has been a lot of
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statistical significance, in keeping with the prediction that nondifferential misclassification of
CXposure status tends to bias toward the null. The literature on active smoking and breast cancer
supports the unifying hypothesis that tobacco smoke is an important breast cancer initiator, but is
also anti-estrogenic and therefore has an anti-promotor effect. Therefore the timing of the
exposure becomes extremely important. Among smokers, exposure when the breast is still
particularly vulnerable to carcinogens before pregnancy and lactation, appears to be clearly
associated with breast cancer development, whereas exposure after pregnancy and lactation and
in the postmenopausal period has the opposite effect, especially in overwei ght women who
would normally have higher levels of circulating endogenous estro gens after menopause.

It is clear that tobacco smoke contains numerous chemicals that cause mammary tumors in
laboratory animals. In addition to the fifteen chemicals listed in Table 7.4D, the following seven
chemicals should also be added: acrylamide, isoprene, N-nitrosodiethylamine ['], propylene
oxide, cadmium [*], nitromethane [*1, and nitrobenzene .

The findings of PAH-DNA adducts in humans exposed to environmental sources of polycyclic
aromatic hydrocarbons, including cigarette smoke (ie. the Whyatt et al. study cited on page 7-
136 and the Rundle et al. study described on page 7-91) are a helpful part of the causal chain.
The fact that the PAH-DNA adducts do not appear to be a biomarker that is highly specific to
cigarette smoke is not surprising, given the other environmental and dietary sources of this
pollutant. Yet the finding of these adducts in human tissues, particularly in breast cancer tissues,
does add to the overall wei ght of evidence, since we know that cj garette smoke is one important
source of PAH exposure.

There are a couple of inconsistencies between Table 7.4E on page 7-141 and the text that
follows. In particular, the table classifies the Hirayama 1984 study and the Jee 1999 study as
‘unlikely”’ to have missed important exposures to ETS. Yet in the subsequent tables these same
studies are classified as ‘likely’ to have missed important ETS exposures. Because both studies
looked only at the husband’s smoking history, it seems at first glance that they should be
classified as likely to have missed important exposures. However, since both studies were done
in Korea during a time when perhaps it may have been unusual for women to work outside the
home, occupational exposures may have been unlikely and such a history unnecessary. Still, it
seems that the complete neglect of ETS exposures during childhood would merit classification of
both studies in the ‘likely’ to have missed important exposures category, unless cigarette
smoking was very unusual in Korea in the 1930°5-1950’s. At any rate, these studies should be
classified consistently as either likely or unlikely to have missed important ETS exposures.

gt Report on Carcinogens. US Department of Health and Human Services, Public Health Service, National Toxicology

Program, 2000,

;‘ IRIS htip://www.epa.gov/ iris/search.htm. Note that cadmium Causes mammary tumors in male rats only,

Y ToxNet (CCRIS-Chemical Carcinogenesis Research Information System): http://www.nIm.nih.gov/pubs/thctsheets/ccrisfs.html
Gold LS, Neela B. Manley, Thomas H. Slone, Jerrold M. Ward. Compendium of Chemical Carcinogens by Target Organ:

Results of Chronic Bioassays in Rats, Mice, Hamsters, Dogs, and Monkeys Toxicologic Pathology 29: 639-652 (2001).
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In this draft document, OEHHA calculates estimates of ETS-related morbidity and mortality due
to a list of diseases, including California-specific figures for childhood asthma induction and
exacerbation, bronchitis or pneumonia in children, lung cancer, SIDS, low birth weight, and
otitis media. Yet for some reason, OEHHA fails to calculate estimates of ETS-related morbidity
and mortality due to breast cancer. Such an omission makes no sense. OEHHA concludes
correctly that the data support a causal association between ETS exposure and breast cancer.
OEHHA is also able to calculate a summary statistic of the overall magnitude of the risk (a
relative risk of 1.92 when all important ETS sources are collected). The overall population
burden of breast cancer in California is well known. Therefore it would be straightforward to

important for the public to know the proportion of breast cancer occurrence in California that
would potentially be eliminated if exposure to ETS were prevented. Breast cancer is
unfortunately all too common, and any public health intervention that may decrease the burden
of this disease in California is of utmost importance. Therefore we strongly urge OEHHA to add
a calculation of the attributable risk for breast cancer and ETS to the final version of this
document.

Thank you for your consideration of these comments.

Sincerely,

Gina M. Solomon, M.D., M.P.H.
Senior Scientist, Natural Resources Defense Council

/S/
Barbara Brenner, Executive Director
Breast Cancer Action

/S/
Jeanne Rizzo, Executive Director
The Breast Cancer Fund

/S/
Bob Gould, M.D., President
San Francisco Bay Area Physicians for Social Responsibility

/S/
Jonathan Parfrey, Executive Director
Los Angeles Physicians for Social Responsibility
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Natural Resources Defense Council (NRDC) uses law, science, and the support of more than
550,000 members nationwide (over 110,000 members in California) to protect the planet's
wildlife and wild places and to ensure a safe and healthy environment for all living things.

Breast Cancer Action (BCA) is a national, grassroots organization with over 8,000 members in
California, committed to true prevention of breast cancer through identification of and policy
changes to address environmental links to the disease.

The Breast Cancer Fund (TBCF) identifies -- and advocates for elimination of -- the
environmental and other preventable causes of the disease. Founded in 1992, TBCF works from
the knowledge that breast cancer is not simply a personal tragedy, but a public health priority
that demands action from all.

Physicians for Social Responsibility, Los Angeles (PSR-LA) is a local affiliate of the national

organization, Physicians for Social Responsibility (PSR). We are dedicated to creating a world
free of nuclear weapons, global environmental pollution, and gun violence.

causes.



5 March 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Dear Ms. Brooks:

Following are my comments on the draft report, Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,
December 2003. In general this report, which contains CARB’s initial
evaluation of exposure and an assessment of the potential health effects
resulting from this exposure is very well done, and contains much useful
information and valid conclusions, particularly concerning breast cancer
causation by Environmental Tobacco Smoke (ETS). As you know, there have
been few measurements of ETS reported in outdoor microenvironments, and
to the best of my knowledge, there are no published data on outdoor
carcinogen levels from ETS. T have recently collected indoor/outdoor PPAH
data while on a cruise ship in the Caribbean. A preliminary report on this data
follows.

Sincerely,

James Repace, MSc.
Health Physicist



Indoor/Outdoor PAH Carcinogen Pollution on a Cruiseship in the
Presence and Absence of Tobacco Smoking

James Repace, MSc.
Visiting Assistant Clinical Professor
Tufts University School of Medicine

and
Repace Associates, Inc.
101 Felicia Lane, Bowie, MD 20720

abstract

A contribution to the exposure assessment of secondhand smoke (SHS) in outdoor
‘microenvironments is made by measuring a class of carcinogenic compounds emitted
during tobacco combustion, particulate polycyclic aromatic hydrocarbons (PPAH).
Using a personal exposure monitor for PPAH, measurements were made on a gas-
turbine-powered cruise ship underway in the South Atlantic to eliminate the omnipresent
background of PPAH due to diesel emissions in urban environments. A controlled
experiment was conducted using a human smoker in a well-ventilated inside stateroom to
assess the PPAH emission from both exhaled mainstream and sidestream smoke from the
most commonly smoked brand of cigarette, Marlboro. These cigarettes are estimated to
emit ~15 micrograms of PPAH when smoked, or ~21 micrograms per gram of tobacco
consumed. Peak levels of PPAH after 6.7 minutes of smoking had increased 100-fold.
Two field surveys were conducted indoors and outdoors on the ship in the presence and
absence of tobacco smoking. The number of cigarettes, pipes, and cigars within 30 ft of
the monitor were recorded. Steady tobacco smoking in various smoking-permitted
outdoor areas of the ship tripled the level of PPAH to which nonsmokers were exposed
relative to indoor and outdoor areas in which smoking did not occur, despite the strong
breezes and unlimited dispersion volume. Moreover, outdoor smoking areas were
contaminated with PPAH to nearly the same extent as a popular casino on board in which
smoking was permitted. SHS PPAH in outdoor environments are readily detectable, and
measurably increase the exposure of outdoor hospitality workers, such as waitstaff,
bartenders, and musicians, to a class of compounds heavily implicated in tobacco
carcinogenesis.

Introduction: The State of California Air Resources Board (CARB) has
proposed to identify environmental tobacco smoke (ETS), also known as
secondhand tobacco smoke (SHS), as a toxic [outdoor] air contaminant. The
first step is to determine if it is toxic and to estimate public exposure
(CalEPA, 2003). As CARB has stated, studies measuring outdoor ETS
contaminants are limited. This work increases the body of knowledge
concerning ETS contamination of outdoor air by measuring particle-bound
polycyclic aromatic hydrocarbons (PPAH) in indoor and outdoor air on a
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gas-turbine powered cruise ship in the South Atlantic. This venue was
chosen in order to eliminate the contribution of PPAH from vehicle exhaust
common in cities.

The toxicity of polycyclic aromatic hydrocarbons (PAH) is well
known; PAH are a class of carcinogens formed in the incomplete
combustion of organic material, including tobacco smoke, broiled foods, and
polluted industrial environments. Iron and steel foundry workers exposed to
PAH have elevated rates of cancer. PAH are potent carcinogens in
laboratory animals, inducing upper and lower respiratory tract cancers when
inhaled, and digestive tract tumors when ingested (Hecht, 2004). Total PAH
include both gaseous and particulate phase compounds. A subset of PAH,
particle-bound PAH or PPAH, consists of a mixture of well-known
carcinogens present in tobacco smoke, as well as diesel exhaust, and wood
smoke (Hoffmann & Hoffmann, 1987). PPAH have been implicated in heart
disease and stroke mechanisms as well (Glantz & Parmley, 1991). The
classic PPAH compound is benzo(a)pyrene, which is a known human lung
carcinogen (Danissenko, et al., 1996). There are >100 PAH molecules;
measurement of PPAH underestimates the total number of toxic PAH in the
air.

Portable real-time PAH monitors have been developed, calibrated
against standard gas-chromatography /mass spectrometry methods, and
deployed in environmental epidemiology studies (Zhigiang et al., 2000;
Chuang et al., 1999; McBride et al., 1999; Repace et al., 1998: Ott et al.,
1994, McDow et al., 1990, Hart, et al., 1993). A lightweight battery-
powered, real-time, data logging respirable PPAH monitor, the EcoChem
PAS2000CE (EcoChem Analytics, Inc., League City, TX) is deployed in
these experiments. The PAS2000CE monitor has a pump which passes a
particle-laden aerosol at the rate of 1 liter per min into a double-walled
quartz tube around which is placed an excimer lamp filled with krypton and
trace amounts of bromine. When a voltage is applied, the lamp emits
ultraviolet light at a wavelength of 207 nanometers, which causes an
electronic process in surface-bound PAH which absorb the energy and are
promoted into an excited state. This excited state results in “Auger
emission” of a photoelectrons which ionize oxygen atoms in the air, leaving
behind positively charged ions which are separated out and collected in the
filter element of an electrometer, causing an electric current to be measured
and logged. This photoelectric charging gives a signal which is proportional
to the absorbing surface and its chemical composition. The monitor is
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calibrated by the manufacturer (Ecochem Analytics; Siegmann and Ott, in
preparation).

Ott and Repace (2003) calibrated the Ecochem PPAH monitor mna
series of experiments against a smoldered Marlboro Medinm Cigarette and
found that the PPAH tracked the cigarette’s secondhand smoke respirable
particle (SHS-RSP) emissions closely. Repace (2003) found about a 20001
ratio between SHS-RSP and SHS-PPAH mass emissions in field studies in 8
hospitality venues in the State of Delaware. In order to further calibrate the
EcoChem PAS2000CE, an experiment was conducted using a human
smoker smoking a Marlboro Lite 100s cigarette as described below.

The basic purpose of the original experiments described in this paper
is to conduct an indoor/outdoor survey of PPAH in the relatively clean
environment of a cruise ship at sea in the South Atlantic Ocean where diesel
exhaust from automobiles is non-existent. A gas-powered turbine ship, the
Summit operated by Celebrity Lines out of Fort Lauderdale, Florida was
selected, and measurements were conducted in February 2004, 3 sets of
experiments were conducted: A calibration experiment, and measurements
of indoor and outdoor PPAH on 2 separate days in various parts of the ship.

Experiment 1. Calibration of the EcoChem PAS2000CE against 2 Marlboro Lite
100s Cigarette smoked by a human smoker in a cruise ship stateroom.

The PPAH monitor was deployed in indoor nonsmoking areas of the ship
(including the stateroom) 15 minutes prior to and 15 minutes subsequent to
the smoking experiment to obtain a PPAH background. The cigarette was lit
using a match, and smoked by a 50-yr old female heavy smoker who
volunteered. The 28 cubic meter stateroom 2169 on Deck 2, an inside
stateroom, was occupied by the smoker and her spouse during the
experiment. The PPAH monitor was placed in the middle of room on the
stateroom bed, and the smoker sat on the bed about 4 feet from the monitor.
Figure 1 shows the growth and decay of PPAH from smoking and the
before-and-after background levels. Figure 2 gives an analysis of the decay
curve, from which the effective air exchange rate for concentration decay
(removal by air exchange plus absorption on room surfaces) is calculated.
The decay rate is calculated from the slope of the decay curve at 6.63 air
changes per hour (h''). The growth plus decay curves had 28 data points, i.e.,
N = ~28 min; for the decay curve only, N = 22 min, and non-SHS
background was 2.36 nanograms per cubic meter (ng/m?).



CONTROLLED EXPERIMENT OF PPAH EMISSIONS IN A STATEROOM
Total PPAH vs time, Feb 22, 2004, Summit Cruiseship Stateroom 2169

E Female Smoker, Marlboro Lights 100s, smoked for 6.7 min,
g air exchange rate ¢ = 6.63 hlJL Repace using PAS2000CE
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Figure 1. PPAH emissions before, during, and after a Marlboro Cigarette was
smoked by a human smoker for 6.7 minutes in an inside stateroom on a cruise ship,
consuming 0.55 g of tobacco. '

After smoking, the cigarette butt was extinguished in water, dried overnight,
and bagged. A second unsmoked cigarette from the same pack was obtained
and also bagged for later measurement. Subsequent to the cruise, the
unsmoked cigarette and smoked cigarette butt were weighed 3 times each to
4 decimal places on a Mettler AE240 Digital Electronic Balance, weighing
in at 0.983 grams (g) and 0.429 g respectively, after being conditioned
overnight, for an estimated net amount of tobacco combusted of 0.554 ¢.
The cigarette filter alone weighed 0.258 g, leaving the net amount of tobacco
at (0.983-0.258) = 0.725 g. The PPAH emissions are calculated as follows:
From the decay curve (Fig. 2), the maximum concentration attained at the
point of extinction of the cigarette i.e., the cigarette smoking time (t, = 6.7
min) is X,,,, = 298 ng/m’. The growth curve is given by the equation:

Xonax () = (g/w){1 - &} (Equation 1),
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where g, is the PPAH emission rate in ng/min, o = ¢V is the product of the
air exchange rate ¢ in air changes per hour (h), and the space volume V
(m’) which is the clearance rate or rate at which a unit volume of air is
cleaned of PPAH by removal processes (m*/hr). Thus, the unit emission rate
of PPAH in ng per gram of tobacco burned is given by G/M,,, where G = gt
in units of ng, and M, is mass of tobacco burned in grams (g). Solving
equation (1) for g., multiplying both sides of the equation by t, and equating
the result to G yields, for values of the parameters: V = 28 m’t=t =67
min; ¢ = 6.63 h'; M, = 0.554 g; X,., = 298 ug/m’, t=1/¢ = 9.05 min, w =
185.64 m’/h; g, = 1.763 pug PPAH/min, and the mass emissions of PPAH
from the Marlboro Lite 100 cigarette smoked by a human smoker are:

G =g, t,= (WX, t)/{1 - e} =21.22 pg/g.

Decay Rate: 6.63 h-1 for PPAH from Marlboro Lite 100's Cigarette
1000 ~preyecuper e
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Figure 2. Semi-log plot of PPAH decay vs time for Figure 1, Marlboro Lite 100 Cigarette
in a cruise ship stateroom. Background-subtracted decay curve N = 22 min.



The Marlboro Lite 100 cigarette measures 10 cm, where the filter occupies 3
cm, leaving 7 cm of tobacco. 1.5 cm of this cigarette was not smoked,
leaving 1.5 cm (0.554 g/5.5 cm) = 0.151 g of tobacco unsmoked. Thus, the
fully-smoked cigarette is estimated to burn (0.554 + 0.151) = 0.705 g of
tobacco, to burn for (0.705/0.554)(6.7 min) = 8.5 min, and to emit G, =
(21.22 )(0.7g) = 14.85 ug of PPAH per cigarette when smoked by this
smoker.

Repace (2003) found an ETS RSP-to-ETS PPAH ratio of ~2000:1 in
his Delaware Air Quality survey; based on this ratio, and the 25.4 billion
cigarettes smoked in California (CARB, 2003 p. IV-1) in 2002, an estimated
(21.22 ng/g)(0.7 g/cigarette)(25.4 x 10° cigarettes) = 377 kilograms of
PPAH emitted into California air annually in 2002.

- INDOOR/OUTDOOR PPAH MEASUREMENTS ON A CRUISE SHIP

The EcoChem PAS 2000CE real-time PPAH monitor was deployed
discretely about the ship while underway.at sea in a variety of smoking (SM)
and nonsmoking (NS) microenvironments, including a stateroom (7200,
NS), restaurant (Cosmopolitan, NS), ship corridors (SM & N S), a bar on the
swimming pool deck (SM), a bar on the aft deck at which cigar, pipe, and
cigarette smoking was permitted 8:30-midnight (SM). As a NS outdoor
control, areas in the forward part of the ship distant from smoking were
measured. Two sets of measurements were performed 6 days apart. The
EcoChem PAS 2000CE’s clock and a Pulsar quartz crystal wristwatch with a
sweep second hand were synchronized to a laptop computer referenced to a
Seiko atomic clock. A time-activity pattern diary was kept in order to
identify microenvironments visited in the recorded data.

These averages of the microenvironmental data measured are shown in
Tables 1 and 2. In two cases, entries are presented with and without outliers
removed in order to assess true NS backgrounds in the absence of ETS,
reflected in reductions in peak concentrations, e. g., intrusion into Stateroom
7200 from smoking on other balconies, and smoke from extinguished
birthday candles on several cakes. Table 3 describes the occupancy of
various areas of the ship and gives pertinent dimensions.



Table 1. Indoor/outdoor PPAH levels in nanograms per cubic meter (ng/m’) on a
cruise ship in the presence and absence of smoking. Sunday, Feb. 15, 2004, at sea

(unless otherwise specified, the number of active smokers refers to burning cigarettes only).

Microenvironment | Mean PPAH | Mean # of | Number of 1- Range Ratio to

(SD) active min data Outdoor
smokers points Nonsmoking

Outdoor Deck 11 2.62 (2.9) 0 58 0-13 1.00

Nonsmoking

Deck 4 2.69 (2.4) 0 130 0-11 1.03

Restaurant (NS)

Stateroom 7200 7.00 (18) 0 41 0-115 2.67

Stateroom 7200* 4.30 (3.0) 0 40 0-11 1.64

Ship Corridors 6.22 (10) NR 40 0-49 2.37

Cigar Bar Outdoors 8.45 (12) 2.9 (1.61) 60 0-81 3.23

C=cigars C:3.8(0.1)

Breezy Pipe-1 (0)

Deck 10 Pool Bar 8.91 (12) 1.87 (1.6) 45 0-60 3.40

Outdoors, Forward

“Outlier removed: probably due to smoking on adjacent balcony; NR = not recorded

Table 2. Indoor/outdeor PPAH levels in ng/m’ on a cruise ship in the presence and
absence of smoking. Sunday, Feb. 21, 2004, at sea (unless otherwise specified, the number of
active smokers refers to burning cigarettes only).

Microenvironment | Mean PPAH | Mean # of | Number of 1- Range Ratio to

(SD) active min data Outdoor
smokers points Nonsmoking

Outdoor Deck 11 3.96 (2.49) 0 27 0-8 1.00

Nonsmoking*

Deck 4 8.44 (29) 0 59 0-197 2.13

Restaurant (NS)

Deck 4 2.35(2.6) 0 55 0-13 0.59

Restaurant (NS)*

Stateroom 7200 3.11 (2.91) 0 71 0-18 0.78

Ship Corridors 5.44 (4.9) NR 39 0-19 1.37

Cigar Bar Outdoors, 9.95 (8.96) 1.62 (0.52) 42 0-48 2.51

Light wind; C: 1.4 (0.52)

C=cigars

Deck 11 Bar 11.12 (11.66) 1.0 (0) 16 3-52 2.81

Outdoors, Forward C:1(0)

Casino 10.71 (10.18) 2.2024) 76 0-54 2.70

Outdoors Smoking 8.60 (13.56) 1.33 (0.82) 25 0-58 2.17

“Outliers removed:likely due to birthday cake candle smoke; *possibly biased upwards by proximity to
door; NR = not recorded

RESULTS

Environmental: Measurements of PPAH were made on a 91 ,000 ton cruise
ship of length ~965 feet, and beam 106 feet. The ship has a maximum speed
of 24 knots, and is powered by “environmentally sensitive smokeless gas
turbines”. It has 11 decks and 10 elevators communicating among those
decks. It is capable of holding 1960 passengers and a crew of 999, and has



1091 staterooms. A picture may be viewed at: http://www.my-celebrity-
cruises.com/celebrity-cruises/summit.htm.

The environmental conditions during the Feb. 15" measurements
described in Table 1 were: partly cloudy, 26°C, 76% RH, barometer 1019
mb., wind SE at 20 knots @4:45 PM Atlantic time, and the location was
above the Puerto Rico Trench in the South Atlantic. Measurements were
conducted episodically from 4:45 PM to midnight. For Table 2,
environmental conditions during the Feb. 21% measurements were: partly
cloudy, 25.6°C, 76% RH, barometer 1019 mb., wind 10-15 knots @12:46
PM Atlantic time, and the location was above the Silver Bank Passage in the
South Atlantic. Measurements were conducted episodically from 12:45 PM
to midnight.

Physical: Outdoors, the port side of the ship is the smoking-permitted side,
and all smoking measurements were made on that side; the starboard side of
the ship is nonsmoking. Deck 11 is the jogging deck and is, essentially
mostly open to the air on its perimeter and in a 100 ft by 150 ft central deck
open above and on both long sides, the superstructure of the ship occupying
the remainder of the fore-and-aft dimensions. Deck 10 is the pool deck,
which is enclosed on 4 sides, but which has large operable windows on both
long sides, which were mostly open. Deck 10 has a 12 ft high canopy on all
4 sides, but communicates with the large pool area of approximate
dimensions 80 ft by 150 ft, which is open to the sky. The Deck 11 bar has
an ~10 ft high canopy extending about 8 ft beyond the edge of the bar but is
otherwise open on 3 sides to the air. The cigar bar area is ~105 ft wide by
24 ft deep, and has a 12 ft canopy over the center covering about a third of
the deck width in front of the bar, with a higher ~18 ft canopy over the bar
area, and individual umbrellas over all tables not under the main canopy.
This area has a wall and doors on the bar side, but otherwise is open on 3
sides to the air and is located on the stern of the ship. The Deck 10 pool bar
smoking area, is tucked in the forward corner of the pool deck and is
covered by the canopy and abuts a wall on its backside. Outdoor
measurements, except for the cigar bar, were made during the daylight hours
at times of normal occupancy. The cigar bar was open only from 8:30 PM
to midnight; although measurements were made on the port side, smoking
occurred on both sides. In all of these outdoor locations, wait staff,
bartenders, and musicians were exposed.



Indoors, only the port corridors were smoking permitted, and
measurements were made in both port and starboard corridors. In the
casino, the port side was smoking, but this was not always respected, and
one end of the casino contained a bar area. Two sets of measurements in the
casino area were made, one made in the early evening (8.7 ng/m’ ave.) and
one in the late evening (14.6 ng/m?); all data were combined and averaged
(10.7 ng/m’) as presented in Table 2. In the casino and other indoor
locations, dealers, wait staff, bartenders, and musicians were variously
exposed.

PPAH: PPAH levels in the indoor casino averaged 10.71 ng/m’. This is
comparable to both the outdoor Deck 10 (8.9 ng/m’) and Deck 11 (11.12
ng/m’) Bars and the Cigar Bar (9.95 ng/m*) concentrations and the outdoor
smoking (8.6 ng/m?) results as shown in both Table 1 and Table 2. This
suggests that despite these areas being outdoors, the effect of strong breezes
and significant open areas is insufficient to dilute the PPAH concentrations
to background levels. Figure 3 illustrates the data recorded by the
PAS2000CE before, during, and after the cigar bar visit described in Table
1, and Figure 4 summarizes the results for all microenvironments.

Table 3 further characterizes the locations sampled.

Table 3. Capacity of Public and Private Cruise ship Areas in which PPAH were
measured.

Location Capacity, Persons Area Volume
Stateroom 2169 2 - 28 m’
Deck 4 1170 - -
Restaurant (NS)
Stateroom 7200 2 . 36 m’
Cigar Bar Outdoors, Aft ~105 2155 ft” 12 ft partial

overhead canopy
Deck 11 Bar ~25 - 10ft partial canopy
Outdoors, Forward open to air 3 sides
Casino Indoors 270 5292 ft* 1286 m®
(ceiling ht. 8.583")

Outdoors Deck 10 ~325 . 12 ft overhead

Smoking Port Side canopy; in corner of

pool area




Finally, the controlled experiment showed that the cigarette when smoked by
a human smoker is similar to results reported by Rogge et al. (1994), but has
a much larger emission factor relative to those carcinogenic PPAH
emissions reported for SS alone in the literature (Table 4) perhaps due to the
contribution of exhaled MS smoke to the SHS, or to differences in the PPAH
emissions relative to machine-smoked 1R4F research cigarettes.

Although measurements were conducted on a Celebrity Lines ship, the
author has taken cruises previously on Holland America and Princess Lines
ships of a similar nature; it is likely that levels of SHS on those ships were
similar.

Table 4. Carcinogenic PPAH, IARC Status, Amount in Cigarette Smoke*

Particulate Phase PAH IARC Amount Amount Reference*
(PPAH) Carcinogen Measured Measured
In Lab In Mainstream in Sidestream
Animals (a) Smoke (MS) Smeoke (SS) or
Humans (h) (ng/cig) SHS (ng/cig)*
Benz(a)anthracene Sufficient® 20-70 412 A,B
Benzo(b)fluoranthene Sufficient 4-22 132 AB
Benzo(j)fluoranthene Sufficient® 6-21 32 A,B
Benzo(k)fluoranthene Sufficient® 6-12 A
Benzo(a)pyrene Sufficient™" 20-40 74 AB
Dibenzo(a,i)pyrene Sufficient® 1.7-3.2 A
Dibenz(a,h)anthracene Sufficient® 4 A
Dibenzo(a,l)pyrene Sufficient® present A
Indeno(1,2,3-cd)pyrene | Sufficient® 4-20 51 AD
S-methylchrysene Sufficient’ 0.6 A
All PPAH in SS - - 1,067 B
machine-smoked 1R4F
Univ. of K'Y research cigarette
All PPAH in SHS + - - 13,500 C
Exhaled MS
human-smoked Camel, Merit,
Winston, Benson & Hedges
cigarettes
All PPAH SHS + - - 14,850 This
Exhaled MS human-smoked Experiment
Mar}boro Lite 100s

*References: A. Hoffmann & Hoffmann (1998); B. Gundel of al. (1995);
C. Rogge et al. (1994); *ng/cig = nanograms per cigarette. Blank cells

indicate no data available; IARC = International Agency for Research on Cancer.
D. Hecht (2004).

Table 4 also shows that many of the chemical compounds in PPAH from
cigarette smoke MS, SS, and SHS are known animal or human carcinogens
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whose presence has been quantified. Several of the individual PPAH
compounds listed in Table 4 have been measured in indoor atmospheres at
levels ranging from 0.3 to 2 ng/m’> (Hecht, 2004). Repace (2003a,b) has
measured average levels of PPAH inside a total 14 hospitality venues, 6 in
Boston, MA and 8 in Wilmington, DE, ranging respectively from 6 to 249
ng/m’, in the presence of smoking, and averaging about 5 ng/m’ in the
absence of smoking.

Discussion: Why should outdoor SHS levels be non-trivial in view of the
large dilution volumes and the strong breezes attendant for a cruising ship at
~sea? As Repace (2000) has suggested, individual cigarettes are point sources
of air pollution; smoking in groups becomes an area source, Outdoor air
pollutants from individual point sources are subject to plume rise if the
temperature of the smoke plume is hotter than the surrounding air; however
if the plume has a small cross-section, as for a cigarette, it will rapidly cool
and lose its upward momentum, and then will subside as the combustion
particles and gases are heavier than air. Thus, in the case of no wind,
the cigarette plume will rise to a certain height and then descend, and for a
group of smokers, even on a cruise ship, their smoke will tend to saturate the
local area with SHS. In the case where there is wind, the amount of
thermally-induced plume rise is inversely proportional to the wind velocity -
- doubling the wind velocity will halve the plume rise. In this case,
the cigarette plume will resemble a cone tilted at an angle to the vertical.
The width of the cone and its angle with the ground will depend upon the
wind velocity: a higher wind will create a more horizontal cone, a smaller
cone angle, and a higher concentration of SHS for downwind nonsmokers.
If there are multiple cigarette sources, the downwind concentrations will
consist of multiple intersecting cones, i.e., overlapping plumes. As the wind
direction changes, SHS pollution will be spread in various directions,
fumigating downwind nonsmokers.

Should we be concerned about a tripling of the PPAH level exposure?
According to the Agency for Toxic Substances and Disease Registry
(ATSDR, 2003), “animal studies have shown that PAH exposure increased
the rate of birth defects in test animals, and reduced their ability to fight
disease, even after short-term exposure. It is not known whether these
effects occur in people. However, people exposed to PAHs for prolonged
periods have developed cancer. Animal studies have demonstrated that
some PAHs have caused lung cancer, stomach cancer, and skin cancer.”
Ten carcinogenic particulate-phase PAHs have been identified in tobacco
smoke as listed in Table 4; this is one-sixth of known tobacco smoke
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carcinogens (Hecht, 2004; Hoffmann and Hoffmann, 1998). The data
collected here suggest that wait staff, bartenders, and service personnel, as
well as nonsmokers frequenting smoking areas such as outdoor cafes in
California will suffer increased exposure to PPAH which represent only 1/6%
of the 69 carcinogens in SHS by number. Given the workplace smoking ban
for indoor California workplaces, outdoor microenvironments such as cafes,
bars, and restaurants, remain the only locations where carcinogenic
occupational SHS exposure remains. ‘

Conclusions:

1. From an experiment using a human smoker, it appears that
Marlboro Lite 100s cigarettes emit ~15 micrograms of carcinogenic
PPAH per cigarette, or 22 micrograms per gram of tobacco smoked.
This emission is in agreement with a California study reported for
human smokers in the literature using chemical analytical methods.
Peak PPAH levels after 6.6 minutes of smoking were elevated >100
times background.

2. Based on the controlled experiment using a Marlboro Lite 100
cigarette conducted here, cigarette smoking alone emits an estimated
377 kilograms of PPAH into California air annually at 2002 levels of
smoking.

3. Measurements of PPAH outdoors on a cruise ship show levels are
tripled by secondhand smoke relative to either outdoor or indoor
nonsmoking areas, suggesting that secondhand smoke does not disperse
well even in breezy outdoor areas where smokers congregate,

4. Measurements of outdoor PPAH levels in the presence of smoking on
a cruise ship are comparable to levels measured in the popular cruise
ship casino during smoking.

5. SHS is measurable at sufficiently-elevated levels in well-ventilated
outdoor environments with unlimited volume of dispersion to be of
concern, posing a carcinogenic threat to nonsmokers, especially waiters,
musicians, and bartenders, who suffer long-duration occupational
exposures.
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Cruiseship PPAH, Feb 15, 2004
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Figure 3. PPAH vs. time data. The clocktime recorded by the PAS2000CE monitor
is converted into elapsed time for plotting purposes. The period shown is before,
during, and after the Feb. 15 visit to the outdoor cigar bar during breezy conditions
as described in Table 1. The large peak between 43 and 49 minutes is ~40 times
background, and is a proximity peak due to a cigarette smoker placing her cigarette
unbidden on an ashtray at our table while she was dancing. This PPAH peak is
illustrative of the increased exposure concentration which might be experienced
continually by a nonsmoking waiter, bartender, musician, or a fellow patron sitting
in an outdoor café at a table with a smoker. The periods preceding and following
the visit to the cigar bar were inside the ship’s corridors and stateroom 7200,

-14-



Smoking Vs. Nonsmoking PPAH Ratios
Indoors & OQutdoors: Cruiseship

Ratio to Nonsmoking

Location

All Outdoor Nonsmoking -
All Outdoor Smoking

All Indoor Nonsmoking -
Indoor Casine Smoking

Figure 4. Weighted-mean ratios for all Outdoor Nonsmoking measurements to all
Outdoor Smoking measurements, versus ratios of all Indoor Nonsmoking
measurements to all Indoor Smoking measurements. Outdoor smoking on a cruise
ship can expose nonsmokers to PPAH levels comparable to those in an indoor
casino, suggesting that outdoor carcinogen exposures of nmonsmokers from
secondhand smoke are not low.
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A response to:
California Air Resources Board

Proposed identification of Environmental Tobacco Smoke as a Toxic Air Contaminant
November 2003, Public Review Draft

Part B: Health Effects
New developments since the last evaluation in 1997:

Missing from all studies on the purported harmful effects of tobacco use on morbidity and
mortality, is an analysis of the confounding influence of exposure to Adverse Childhood
Experiences (ACE’s) and of the stress of the Anti-tobacco program itself,

Background: In this series of studies, ACE’s, being exposed to child abuse or household
dysfunction had a graded influence on a host of risky behaviors including tobacco use, alcohol
and drug abuse, paternity and teen pregnancy, depression, attempted suicide and eating disorders.
ACE’s also have an independent, graded effect on mortality. Feletti acknowledges that Nicotine
may have beneficial psychoactive effects regulating affect, and mood, consequences of
depression. Nicotine is well known for reducing stress and increasing attention span. Does
tobacco use really cause stress related heart disease? Or is tobacco use simply a marker for
stress? Unfortunately, the article, does not present the intercorrelations between ACE’s, tobacco
use and mortality. This would be a difficult model, but is still significant by its absence. We
would not expect that the stress of exposure to ACE’s to effect (non-stress related) cancers of the
respiratory system. However, stress in implicated in every other illness attributed to tobacco use.

The confounding influence of ACE’s as it applies to maternal smoking and Fetal Growth
and Preterm Delivery (FG&PtD), including BW, LBW, IUGR, SGA.

Several studies have included some of the measures of stress: adverse adult life experiences,
trait anxiety, current stress, and domestic violence during pregnancy. However, none have
measured the entire range to include ACE’s.

A case control study of partner abuse and LBW (Campbell 1999) found that < 15 pound
weight gain, spousal abuse and smoking during pregnancy was associated with LBW in full term
infants, but only < 15 pound weight gain was related in preterm infants. Smoking was not
included in the final adjusted model(assuming that it did not influence the final model). Stress
(Daily Hassles Scale) was associated with abuse, but not LBW. The author suggests that
“Abuse may be one of a cluster of difficult life experiences that affect birth weight”

One interesting (n=1861) Urban prospective study (Orr 1996) of psychosocial stressors and
LBW found that African Americans have a higher rate of LBW and correlation with
Moderate/High Stressors and hypertension, whereas the Caucasian population has a lower rate of
LBW which is more highly correlated with hypertension, low pre-pregnancy weight, smoking
and drug use.

J"ozcj R. schvand



The prevalence of high levels of stressors and established risks (including smoking) in this study
was similar in both races. Yet, the risk (odds ratio) for smoking is 6.89 for Caucasians and 1.57
in African Americans. Smoking is a greater risk factor for LBW for Caucasians than it is for
African Americans? How can this possibly be?

Table 1
Caucasian African-American
n=428 LBW=32 n=1433 LBW=156
P-value Odds Ratio P-value | Odds Ratio
Moderate/High Stressors 10 A48 .03 1.52
Low Pre-pregnancy Weight A7 2.29 .005 2.13
Hypertension .002 15.11 .02 2.93
Smoking 002 6.89 .03 1.57
Drug Use .05 2.95 .18 1.48
Table 2
Caucasian African-American
LBW rate (1990/1995) 5.7/6.22 13.25/13.13
Smoking rate (1990/1995) 23.5/23.4% 20.8/23.5
Decrease in Smoking rate (1990/1995) | 4% - 13%
Smoking/preg rate (1990/1995) 19.4/15.0% 15.9/10.6%
Decrease in Smoking/preg rate 22.6% 33.3%
(1990/1995)

Health, United States, 2003 Trend Tables (tables 10,12,59)
http://'www.cdc. gov/nchs/products/pubs/pubd/hus/03hustop.htm

From 1990 to 1995 smoking rates in the US for African American females increased,
pregnant African American females decreased 33% as compared to 22.6% for Caucasians(Table
2). One would have to assume that pregnant females in the US were especially targeted with
anti-smoking programs, with African American females getting the extra heavy dose. During
this time, there was no significant decrease in the rate of LBW(Table 2). Recognizing that those
who do quit are the easy ones, with a low Nicotine Tolerance score and associated risks for
tobacco related illnesses anyway, one would have to question the utility of the anti-smoking
program in the first place.



The author speculates that “a minority group, traditionally suffering exploitation and
discrimination, may react differently to stressors than their Caucasian counterparts.”

Indeed, this may be because of an increase in genetic susceptibility over several generations. It
may also be because of the (cumulative) effect of stressors that were not identified in the Prenatal
Social Environment Inventory (PSEI) survey instrument. The author made it a point to include
measures of chronic stressors (during the past 12 months) that were unique to African American
culture. This apparently lowered their odds ratio for smoking to a paltry 1.57 that, while still
“significant”, is still highly subject to unknown confounding factors, such as ACE’s, partner
abuse, and exposure to heavy doses of anti-tobacco messages.

Stress can be mitigated by periods of down time: social support, security, economic
prosperity, and sated sleep. For black females, typically raising families alone, this is especially
problematic. Societies help too often involves sending critical messages, marginalizing those
who appear outside the norm. So, we have an at risk population that has suffered exploitation,
and discrimination because they are black and female and now because they smoke. We as a
society have come so far, and yet, still such a long distance to go.

As it applies to studies of pregnant non-smoking spouses of smokers (ETS):
Refer to Chapter 3. Developmental Toxicity - 1. Perinatal Manifestations
3.2 Fetal Growth and Preterm Delivery

None of the studies of ETS and FG&PtD have included ACE’s in the parents. Those who are
exposed to ACE’s are more likely to smoke. The presence of measures of ETS (Cotinine) in the
mother (or child) even though she does not actively smoke may be a marker for exposure to
ACE’s in the mother or because of assortive mating(discussed below), in the biological father
who smokes. Either biological parent may transfer the genetic risk for FG&PtD. The father,
because he smokes and is at increased risk for ACE’s, may also be at increased risk for spousal
abuse during pregnancy, another risk factor for FG&PD. Paternity is a marker for ACE’s also
an issue. The same would apply to biological relatives living in the home.

As it abplies to studies of infants of non-smoking spouses of smokers (ETS):
Refer to Chapter 4. Developmental T oxicity - Il. Postnatal Manifestations
4.1 Sudden Infant Death Syndrome (SIDS)

None of the studies of ETS and SIDS have included ACE’s in the parents. The same analysis as
above applies.

Animal Models

Animal are not reliable models of human exposure. In all studies that I am aware of, animals do
not select to use tobacco (nicotine). Humans do choose actions to preserve and enhance life.
Tobacco has been in use for 2000 years. Those who smoke are not dying off in their 20's.



Biomarkers of Exposure

Is it the Nicotine? Well, as it turns out, there is no Nicotine in ETS. Cotonine, one of the
metabolites of Nicotine can be measured as a proxy. Is it Benzene or Vinyl Chloride (Table 7-
4D). Both are identified as carcinogens by the IARC. There has not been any identification as to
exactly which of the purported harmful constituents causes the specific illnesses or conditions
associated with exposure to ETS. In fact, if the particular constituent could be identified, the
manufacturing process could be changed to eliminate the harmful constituent.

There is no safe exposure? If you apply this idea to the extreme, it implies that any exposure
to ETS is harmful. In other words, a person smoking in Los Angeles could theoretically effect
the health of someone in Washington, DC. Of course, this is ludicrous. Unless the specific
constituent of tobacco is identified, and the exact amount and time exposure required (not just
the risk) to cause cancer, then it would be improper to regulate it as toxic.

Assortive Mating

A recent letter(Willensen 2003) commenting on a study(Price 2003) of spousal similarities found
that “assortative mating should not be hastily dismissed as a cause for spouse similarities in
disease”. Part of the risk for cancer is genetic susceptibility. The spouse, through assortment for
these factors (including ACE’s) is based on similarity at the time dating began, is likely to have
an increased risk for these same factors.

The social effects of ACE’s, stress and the Anti-tobacco program

ACE’s and the resultant stress have a cumulative effect, especially on the neuro-hormonal,
fight or flight system. Time, social support, and a good nights sleep will help recover from
stress. Too much unresolved stress leads to post traumatic stress syndrome and aberrant
behavior. An individual from a dysfunctional family with few resources has an uphill battle.
This at-risk population has already been exposed to more than their share of dysfunctional
authority figures and in extreme cases, actual child abuse. Characteristic of this experience is the
use of excessive control, distorted guilt, marginalization, and copious punishment. Survivors of
these challenging childhoods are all too often mistaken for casy targets for exploitive behavior.

The current cessation programs rely heavily on the use of distorted blame, social

ostracization and punishment in the form of job discrimination and exorbitant taxes. The anti-
tobacco program forces a choice between two paths, both with negative consequences. It simply
produces conflict and adds ....more stress, to those at greatest risk. This unproductive stress
increases illness. No study to date has evaluated the extent of this unintended program effect.
This thorough analysis needs to be done, especially in the stress sensitive pregnant women
(Relier 2001,Meyers 1977) and those exposed to high levels of trauma and stress in the
Military/Veteran (Hourani, 1999) populations. Much more effective cessation methods need to
be offered, long before health care spends money on programs that appear to continue and
institutionalize the dysfunctional relationship that many were exposed to in their youth.

Jay R. Schrand
schrand@fcc.net
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COMMENTS ON
“pROPOSED IDENTIFICATION OF ETS AS A TOXIC AIR CONTAMINANT”
Part B, Chapters 1, 3, 4, and 6

FROM: Jennifer Jinot
U.S. Environmental Protection Agency
5 April 2004

Thank you for the opportunity to review your draft Health Effects Assessment for ETS. 1
apologize for sending these comments late and incomplete (I've only had a chance to review
chaps. 1, 3, 4, and 6 so far), but [ hope that you might still find them useful.

Chapter 1

1. it’s not clear from table 1.2 or from the text in chapter 1 (e.g., 2™ sentence of 3" paragraph of
section 1.0: “Table 1.2 presents estimates of impacts form some of the health effects
associated with ETS exposure, and predictions of the numbers of people potentially
affected in California, ...” [emphasis added]) what the target population of the assessment
is. iassume that it is nonsmokers, but active smokers are also affected by ETS. and how
are nonsmokers defined? are the population risk estimates for never-smokers only, or do
they include long-term former smokers?

2. also in Table 1.2, the attributable risk estimates are presented with too many significant
figures. this gives an undue impression of greater precision than there really 1s.

3. with respect to the actual estimates in Table 1.2, i found the derivations of the OM and SIDS
estimates, but i wasn’t able to find the derivations of the LBW, PTD, or asthma estimates.
if they’re not in the assessment, they probably should be, because people are going to be
citing the estimates, and some folks will want to know how they were derived.

4. on page 1-10, in the paragraph immediately above Table 1.2, the 3" sentence doesn’t really
follow from the 2", i think that the intention of the paragraph is to say something more
like:

“With regard to addressing biological plausibility for TS effects based on active
smoking data, analyses based on particular biomarkers should be considered with caution.
Presumption of a linear dose-response between an effect and tobacco smoke exposure
from either active smoking or ETS exposure as indicated by biomarker measurements and
effeet can be problematic. The ratios of constituents in mainstream smoke and ETS
differs, ...”

5. finally, in the references to chap. 1, there is a Taylor and Tweedie (1997) reference that says

it’s “in press”. surely, that’s been published by now if it’s ever going to be?



chapter 3

1. it seems that subsections 3.1.2 and 3.1.3, which have to do with ETS exposure assessment,
should be in their own section rather than part of Section 3.1, which is on mechanisms of
injury.

2. at the beginning of Section 3.2.1, it would be helpful to have standard definitions for some of
those effects, i.e., LBW, SGA, etc.

3 some of the entries in Table 3.1 aren’t consistent in reporting the “n”’s for nonsmokers, but
the results presented are for nonsmokers, so it would be helpful to have all the numbers
consistently referring to nonsmokers.

e.g., Ahluwalia et la. n=13,497 for nonsmokers according to the text

4. also some of the “n””s aren’t consistent across the various tables and text in chapter 3. i know
that sometimes the original n isn’t the same as the n with all the data necessary for
analysis, but unless it’s explained in the text what the various n’s correspond to, the
document should consistently use just the most relevant value.

e.g., for Dejmek et al., Table 3.1 reports n=8,024, but the text (p. 3-30) and Table 3.3
refer to 6,866 mother-infant pairs without any reference to an n of 8624, and of
these, 4,309 were reportedly nonsmokers prior to conception. but then Table 3.3
refers to 3710 + 1797 maternal nonsmokers (w/ and w/o ETS), which adds up to
5507, which is close to the 4309 + the smokers who quit in the 1%t and 2"
trimester (734 + 467) = 5510. but none of this is clear. and the results presented
in Table 3.1 are for the nonsmokers specifically, not for n=8624 or n=6866.

5. in the Jedrychowski & Flak study, i got the impression that the cotinine levels were just used
for the validation part of the study. so the results presented in Table 3.1 are for self-
reported exposure, right? so i would omit the comment that the cotinine cutoff would
mix light and non-smokers, because it makes it appear as if that mixing would be
reflected in the reported results, but i don’t think that’s correct. also, on page 3-15 about
the validation part of the study, the cutoff was used to separate smokers and nonsmokers,
so the sentence “Nevertheless, based on the 25 ng/mL criterion, the authors found a

significant misclassification (false negative) rate of 57% of ETS-exposed women as non-
exposed” didn’t make sense to me.

6. with respect to the Kukla et al. study, the text (p.3-28) says that babies of mothers passively
exposed to > 15 CPD had a mean BW 49 g lighter, but Tables 3.1 and 3.3 say the

decrease was 74 g. also there appears to be a typo in Table 3.3 - according to the text and
Table 3.1 MNS w/ETS should be 1178 not 1378.

7. in the first sentence of the discussion of Windham et al. (1999) on p. 3-22, i believe that it
should read “992 non-smokers” not “992 smokers”.

8. 2"_to-last sentence on p. 3-29: i believe that should read “mothers’ cotinine levels were



above 1 ng/mlL, ...”

9. onp. 3-43, 4™ sentence on Chatenoud et al. study: i think that should be: “The OR for SAB
associated with parental paternal smoking ...”

10. p. 3-48, od centence: “But, ..., the risk of a cleft for a fetus of a maternal non-smoker was
similar to that of babies who carry the A2 allele and maternal-smokers whose mothers
were smokers ' he ¢ ”

=y

chapter 4

1. p.4-24, section 4.3.2, 2™ sentence: “However ... children persistently exposed to-passive ‘
smolkee TS ...” [exposure can be passive but not the smoke] similarly, on p. 4-25, 1%
sentence of Dollberg et al. discussion, and first line of p. 4-26.

chapter 6

1. the conclusions on asthma induction in children and on asthma induction and exacerbation in
adults in this draft are stronger than those in the 2000 National Academy of Sciences
report on asthma. i would like to see some discussion of how the current evidence or
CalEPA’s interpretation of the evidence are different from that 2000 report.

2. i found the discussion of ETS and cystic fibrosis in CalEPA’s 1997 ETS report very
interesting. i didn’t find cystic fibrosis mentioned in this draft at all. is there no new
evidence one way or the other on ETS and cystic fibrosis?

3. in Section 6.2.3. it seemed that there were several new studies with strong evidence on lung
development in children. i would have expected the updated findings (e.g., Table 6.00) to
at least be “Suggestive (strengthened)”.

4. in Table 6.01, p. 6-4, re: the Li et al. study. the comments say that “In utero exposure strongly
associated with decreased pulmonary function especially if combined with postnatal ETS
... [emphasis added]”. However, most of the decreases in function listed seem to be of
lower magnitude for “in utero + postnatal” vs. for “in utero” alone.

5. in Table 6.03, p. 6-15, under the Jindal et al. findings, it should read “1.7 vs. 6.1 p<0.01", i.c.,
the “1.7" is missing.

6. in Table 6.04, p. 6-20, under Li et al. outcome, where it says “overall”, the presented OR is for
hospitalizations. it appears, though, that it is overall across the age groups since listed
below are different age groups, but the age group ORs are for LRIs and the “overall” OR
is for hospitalizations.

7. in Table 6.04, p. 6-22, under Peters et al. study description, it says “1.5 - 13 yr-olds™;
however, in the text (p. 6-31) it says that the 10,402 children are “ages 8 - 13 years”.



8. in Table 6.12, p. 6-49, under Willes et al. exposure, the “15" in “15 ppm” got split across two

lines.

9. in Table 6.13, p. 6-57, under Mannino et al. study description, it specifies 4-6 yr olds, and the

10.

11.

12.

13.

14.

results are the results for 4-6 y.0.”s, but the N = 13,944 isn’t just for the 4-6 y.0.’s, s0 it
could be confusing the way it’s presented.

in Table 6.13, p. 6-57, under Gergen et al. study description, the “2" is missing from “2 mo. -
5 yr’7

in Table 6.13, p. 6-59, under Beckett et al. study description, it says “< 19 yr”, but in the text
(p. 6-67) it says “less than 18 years”

p. 6-88, in Table 6.17, under Jaakola et al. study description, it says “18-40 yr old” but in the
text on same page its says “aged 15-40".

on p. 6-89, the 3" paragraph begins “Dubus et al. (1998)”. i think that that should be Abbey
et al.

on p. 6-90, the 2" paragraph begins “Emmons et al. (1996)”. i think that that one should be
Berglund et al. (1999).



March 1, 2004
To: CalEPA
From: Kenneth G. Brown

Re: Comments on “Proposed Identification of Environmental Tobacco Smoke as a Toxic Air
Contaminant” A draft report from the California Air Resources Board

I have primarily focused on Section 7.4.1, Breast Cancer. It is obviously difficult to evaluate and
compare results from such a wide variety of studies, and you have done a very commendable job.

My comments are in reference to Tables 7.4F and 7.4G, entitled “Summary estimates for passive
smoking and overall breast cancer risk when compared to women who reported no active
smoking and no regular ETS exposure” and “Summary risk estimates for ETS and
premenopausal breast cancer”, respectively. Summarizing the relative risks and confidence
intervals by categories of “likely” and “unlikely” missed-important-ETS-exposure is
illuminating, suggesting a sensitivity of outcomes to the thoroughness of exposure assessment.
Although I think you have used the best single approach, you may be interested in adding results
from another approach that is less powerful but is complementary in the sense that it makes
different assumptions.

If the studies within a table are independent, and the observed values of RR (odds ratio or
relative risk) are equally likely to be too large or too small, then under the null hypothesis RR =
1, the number of observations (S) in which the observed RR exceeds 1 is binomially distributed
with parameters N (the number of studies) and P (the probability of an observed value of RR
greater than 1). Against the alternative hypothesis that RR > 1 (a breast cancer increase), the null
hypothesis is rejected for large values of S. The significance level is the probability that the
value of S, or larger, would occur by chance if the null hypothesis is true.

Table ETS Expos. Missed N S Significance level
7.4F  likely 10 7 0.17 NS
7.4G  likely 5 5 0.03 S
7.4F  unlikely 5 5 0.03 S
7.4G  unlikely 5 5 0.03 S

Now consider the same approach, except that S is the number of studies in which the lower
confidence bound exceeds 1, which means that the null hypothesis (RR = 1) would be rejected
for those studies individually against the alternative that RR > 1 with significance level 0.025 or
Jlower (which occurs because the test is one-sided and the confidence intervals are 95%). The
assumptions are modified accordingly.

Table ETS Expos. Missed N S Significance level
7.4F  likely 10 1 0.22 NS
7.4G likely 5 1 0.12 NS
7.4F  unlikely 5 5 0.0000 S



7.4G  unlikely 5 5 0.0000 S

The studies for “unlikely” are consistently significant (5 of 5) with rejecting the hypothesis RR =
1 in favor of RR > 1, at the 0.025 level, while the outcomes for the “likely” studies are mixed. It
should be noted that the same five studies are “unlikely” in both tables. If these studies are
qualitatively better in the sense of having better exposure assessment, they might also be better in
other characteristics that could be contributing to the difference in the outcomes.

Kenneth G. Brown, Ph.D.
KBinc

P. O. Box 16608

Chapel Hill, NC 27516
KBinc(@mindspring.com
919-960-3619 (office and fax)




STEWART 301 East 66th Street, New York City 10021, Fax: 212 861-5404

Ms Janette Brooks, Chief
Air Quality Measures Branch
CA Air Resources Board
Environmental Tobacco Smoke
1001 I Street

PO Box 2815

Sacramento, CA 95812

March 2, 2004
Dear Ms Brooks,

Having commented for the record on OEHHA's 1997 report,
"Health Effects of Exposure to Environmental Tobacco Smoke,"
(Final Draft, February, 1997), I was invited to comment on
its current effort, "Proposed Identification of Environment -
al Tobacco Smoke as a Toxic Air Contaminant," (November,
2003. )%

In terms of the current effort, I'll confine myself to
reviewing a single troubling facet, Attributable Risks...
(Table ES.2, p ES-11, Dec. 2003) though it's not the single
facet I find troubling in this report.

Let me focus on Low Birth Weight.

* My comments on the earlier study are scattered through-
out its Appendix B (June, 1997) as summarized and interpret-
ed (sometimes cbrrectly, sometimes wide of the mark) by the
OEHHA staff, without details or verbatims.



LOW BIRTH WEIGHT: THE BODY COUNT

In 1997, based on a number of uncertain assumptions,
questionable epidemiology and ballpark statisics (from 1995)
OEHHA concluded that: "the proportion of all low birthweight
newborns in California that may be associated with ETS. ..
corresponds to 1,200 to 2,200 in California in 1995..." and
to 9,700 to 18,600 in the nation as a whole (in 1995.)

In 2003, OEHHA now estimates 1,577-1,943 cases of ETS-
associated low birth weight in California and 24,253- 29,590

in the nation.

These new national numbers (which have seemingly in-
creased by up to 14,000) are based on a single sub-set,
(adult females of all ages) from the NHANES (Pirkle) survey
of 1995 (published in '96) which was actually conducted be-
tween 1988 and 1991, and which attempted to quantify the ex-

posure of nonsmokers to secondhand smoke (Footnote 1, p. ES~-11)

But let's note that a similar survey, NHANES 1999
(" Second National Report on Human Exposure to Environmental
Chemi-cals") showed a 75% decrease in serum cotinine levels
in American nonsmokers, indicating (if anything) that
exposure to ETS had considerably declined since the earlier
report.

I therefore find it disturbing that you'd bypass the
later study and choose to employ the former, since using the

former stats would over-estimate current exposure.

Then too, and just dealing with the national projec—
tions, we ought to consider this. (A1l stats from the CDC.):



UNITED STATES

| Year total % smokers % pregnant smokers % LBW of total births |
1985 30.2 NA 6.8
e
1989 [26.8%] 19.5 7.0
1995 24.7 13.9 7.3
(1997 24.7 13.2 7.5
2000 23.3 12.2 7.6
2001 22.8 12.0 7.7
2002 [22.5]%% 11.4 7.8

* 1989 estimate based on available figures for 1988 (28.1) and 1990 (25.6)
** Average of available figures for 2002.

In other words, while smoking declined 25% and exposure
to others' smoke declined 75%, and the number of pregnant
smokers declined 40%+ between 1985 and 2002, low birth rates
actually rose-- in fact, per the New York Times, to the
highest observed levels in the last 30 years. (NY Times, June
26, 2003)

Further, during the period many other suspected risks
(teen pregnancy and alcohol consumption by pregnant women )
were also in a decline, while preventive measures increased
--with record numbers of women getting early pre-natal care.
Logically, at least, this should lead to a clear conclusion
that the formerly fingered risks, including smoking and ETS,

were not as "causative" as was thought. And that productive
investigation should begin on another track.



In light of these easily collected statistics, one
wonders why OEHHA relied on a single survey of self-reported
exposure for women of all ages for 1995 and factored in none

of the later relevant clues.

Questions arise, too, on the California estimates:

Since 1998, California, in isolation, has virtually
ended all exposure to public smoke and boasts of cutting its
rates of smoking by incredibly large amounts (about 5%% be-
low the national average) which would further reduce expo-
sure. Then too, Public Health has so terrified pregnant
women on the dangers of ETS, that most women would sooner
divorce than let their husbands smoke in the house. Yet the
lower range of your estimate has somehow actually climbed
(by 377, or 32%) while the upper range has declined by a
mere 257. Surely if ETS were a genuine causative factor,
your estimate should have declined -- and declined rather
drastically-~ at both ends of the pole.

S50 your numbers continue to baffle.

LOW BIRTH WEIGHT: THE EPIDEMIOLOGY

Clearly the RRs from your meta-analysis are factored
into your Count.

The most notable thing, however, about all the selected
studies, both the old and the 7 new, is that what they're
all measuring -- each in its own way-- is lower birth
weight, as importantly distingished from Low Birth Weight,
officially defined as 5.5 pounds or less.

As OEHHA reported in its first draft revision (6/9/97)
the average Lowered Weight among the then-extant studies was



a whopping 28 grams (or just shy of a single ounce.)! (p.20)
What are we then to determine are the long-term, or even the
short-term, health effects of a difference between a baby
born at 6 pounds 7 vs 6 pounds 6? And whatever has this to
do with Low Birth Weight and all its attendant risks?

Apparently not much. Not even among mothers who active-

ly smoke:

"The deficits of weight at birth of children born
to mothers who smoked during pregnancy are
overcome by 6 months of age. *

- Conter et al, BMJ March 25,1995;320

In 1997, I had commented in detail on the underlying
studies (seriously flawed) and OEHHA's conclusions (unwar-
ranted, at best) as they appeared in the "final" February
draft. I append those comments. And stand by them still.

Yet OEHHA, based only on the first round of studies
(whose results it has now--but only now-- come to admit
"were also consistent with no effect," (p 3-36 of the current draft
report) had nonetheless, at the time, made a bold statistical
leap to RR 1.4 (a number only attained by omitting the neg-
ative findings of the largest summarized study) and conclud-
ed (on the gamble its assumptions were all correct) that a
body count could be had by playing games with the RR. (6/97 )

I continue to find it odd that you were willing to
count bodies in 1997 based on studies you now admit were
con-sistent with no effect but which you'd earlier
characterized (p 3-35, Feb. '97) as "provid[ing] sufficient
evidence that ETS exposure adversely affects fetal growth."

Point: Which is it? Are a series of flawed studies with
weak and, even then, non-significant, results; with a lack
of controlled confounders: no grip on misclassification: no
trending of dose-response, and, yes, as you mention, "wide



confidence intervals," whose subject, to begin with, wasn't
even Low weight, but merely a missing ounce-- were they
actualy "sufficient" to make a leap to an estimate of wvast
numbers At Risk? Or-- were they not? And if not (as you now
suggest) why on earth did you count bodies on the basis of

such dross? And why on earth should we trust you now?

As for the 7 additional studies, they seem to be no
better, at least not statistically speaking, and not enough
detail is given to say more. ("Other" isn't enough informa-
tion about confounders. Nor are we told much about the pop-
ulation of mothers.) And though, seemingly, the studies
involved actual Low Birth Weight, as opposed to a missing
ounce (?) one wonders about the studies that OEHHA didn't

include, and the factors it didn't consider.

For example: After adjusting for active maternal smok-
ing, thege are the factors most highly associated with LBW:

Premature delivery:

"*Ounce for ounce, the babies of smoking mothers
had a higher survival rate.’ [said Dr. Allen Wilcox,
a researcher at the National Institute of Environ-
mental Health Sciences.] Smoking may interfere

with weight gain but does not shorten pregnancy.
Thus, among smoking women, the smaller babies
are more likely to be full term...[l]t's prematurity
not birth weight that explains higher mortality..”

~"High Infant Mortality in US Linked to Premature Births,"
Jane Brody, New York Times, March 1, 1995

Low Socioeconomic Class

“the most powerful single risk factor.”

~Redford et al, JAMA June 3, 1998:279.
Also Olsen et al, Ugeskr Laeger, Sept 19, 1994:156



Race:

"White infants were heavier and born later than
black infants [even though] the white women in
this sample smoked more cigarettes”

- Goldenberg et al, Am J Obs & Gyn, Nov., 1996:175
"The rate of Low Birth Weight is twice as high and
the rate of Very Low Birth Weight is three times as

high for black infants as compared to white infants.”

~-Luke et al, Int J of Gyn & Obst, March, 1993:40

Poor Nutrition:

"Smoking did not significantly affect infant birth weights.”
(after adjusting for nutrition.)

~Tchabo, Obst & Gyn, Sept, 1989: 74

“Data suggest that smokers in all social classes have a
poorer quality diet.”

-~ Haste et al, Am J Clin. Nutrition, Jan, 1990:51

Occupation:

"A greatly increased risk” for delivering underweight
babies was observed among women who worked during
their pregnancy. Especially for women required to stand
on the job. Job stress, noise and irregular work schedules
also increased the risk.

- Am J Obs & Gyn, Sept, 1995.

Other implicated factors:

(Again, after adjusting for active smoking. )Infections.
History of induced or spontaneous abortion. First pregnancy
after age 30. Medically induced fertilization. Single
parenthood. Inadequate weight gain during pregnancy. Chronic
illness. Caffeine consumption. Living at a high altitude,
and poor dental health.



Surely, not all of these confounders were adjusted for,
if indeed such adjustment is actually possible:

"People...say they'll use statistics to make adjustments
for biases and incompleteness. {'ve spent more than
20 years working as a statistician and | can assure
you that you cannot use statistics to adjust.”

_DPr. Richard Doll, New York Times, Aug 9, 1994

Then, too, since exposure to smoking has gone down, one
might as easily postulate, given the economy, that more wo-
men are working (and standing on their feet), or more women
are under stress. Or can't afford to go to the dentist. Each
of these hypothesis are no less of a reach than fingering

ETS, and especially in an era when exposure has declined.

Almost needless to say, I find the rest of your figures
in the referenced Table to be equally suspect.

Surely you're aware of the unusual method of reckoning
that was used by the EPA to arrive at its estimate of 3,000
lung cancer deaths from ETS. A method that included using
recently "former" smokers, assumed that any/ ever exposure
was a Risk, and was mainly based on questionable epidemiol-
ogy on the lifelong spouses of smokers.

Now, climbing on top of that, OEHHA appears to estimate
that virtually all lung cancer deaths among non-smokers are
caused by ETS!? It hardly pays to ask upon what this is
based.

50, too, for the climbing levels of heart disease death
you now attribute to ETS. In 1994, the Congressional
Research Service called the then-current estimate of 37,000
to be, in a word, "implausible." The escalated Number of
69,000+ is, if anything, doubly implausible.



However, you'll get what you're after from this report,

-~headlines from an ever-credulcocus media

I understand the futility of attempting to comment, but
conscience compels it.

Sincerely,
e vl

Linda Stewart




(LOW BIRTH WEIGHT STUDIES CON'T)

I read (in amazement) the first 35 of these incredibly
sloppy studies. (P 3-1 to 3-15). The first thing that hit me
was the overwhelming waste--waste of money and waste of time
-=-in the hot pursuit of a fictive grail.

All of these studies had disqualifying flaws. Most
predominantly: no confounders accounted for. Or big ones not
accounted for. (Maternal height and weight; or socio-eco-
nomics; or working status of mothers--an independent risk,
see % below.) And none appeared to control for such com-
mon-sensical factors as the pregnant woman's diet: or alco-
hol consumption; or vitamin supplementation....or several
other bigs. Confounders that were tested for were usually
not listed; nor were numbers frequently given. And a number
of other factors were "expected” or "assumed” or "consid-
ered to” or "thought to" but not apparently proved.

. Then too we get this: very little or no statistical
significance and no dose~-response (or irrational dose/re-
sponse), the inclusion of smoking mothers, plus the con-
tradictory data--both between and within--all the individual
studies.

Then back to semantics. Negative (or seemingly protec-
tive) effects are elaborately rationalized and swept under
the rug. (eg, MacArthur and Knox; Ahlborg and Bodin; Zhang
and Ratcliffe) whereas nothing at all's said about the
positive (or otherwise inculpatory) anomalies in most of the
other studies. And the use of deformed children only may
effect the results ?

Your conclusion thus baffles: "All but one of the
studies on the impact of ETS exposure in the home. .. found a
decrement in mean birthweight."” Underwood et al (0.9 for any
paternal smoking), MacArthur and Knox (a 100 gram excess)
Yerulshalmy (1.0 among nonsmoking mothers) Mahtai et al
("no difference in the rates of LBW by mother's ETS expos-
ure). :

Is that one or is it four? And that's granting all the
stuff that's statistically non-significant (which, as it
happens here, is most of the stuff you've got.)

Are you daunted? Uh~UH. You conclude (by projection)
from egregiously flawed studies which--if accepted, yield
statistical "never-mind"-- that the RR attributable to ETS
exposure is "1.2 to 1.4" which you then procede to gquant -
ify. Endowing us with images of thousands of scrawny babies
left bellowing in their cribs.

This is actually shameful.

- "Comment on OEHHA Assessment of ETS," Stewart, April 28, 1997. From
original document.



March 25, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street

P.O. Box 2815

Sacramento, California 95812

Re: 2003 California Environmental Protection Agency Draft Report,
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“Proposed Identification of

Environmental Tobacco Smoke as a Toxic Air Contaminant”

Dear Ms. Brooks,

Pursuant to your December 17, 2003 invitation for public comment on the 2003

California Environmental Protection Agency Draft Report,
Environmental Tobacco Smoke as a Toxic Air Contaminant,”
on behalf of R.J. Reynolds Tobacco Company. We apprecia
this process and expect that our comments will receive appropr

Sincerely,
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Comments of R.J. Reynolds Tobacco Company ( “RIRT”) on the 2003 California
Environmental Protection Agency Draft Report, “Proposed Identification of
Environmental Tobacco Smoke as a Toxic Air Contaminant”

The current California Environmental Protection Agency 2003 Draft Report, “Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,” (“2003 Draft
Report”) does not support designation of environmental tobacco smoke (“ETS”) as a toxic air
contaminant (“TAC”) in California. Additionally, the 2003 Draft Report reaches conclusions
regarding ETS and breast cancer that are not supported by the record.’ Furthermore, new data
on ETS and breast cancer published since the 2003 Draft Report must be considered before a
final Report is issued.

The 2003 Draft Report Does Not Comply with the Statutory
Requirements Pertaining to Designating a Substance as a TAC

The California Environmental Protection Agency’s (“Cal/EPA”) authority to designate a
substance as a TAC is not absolute. Specifically, Sections 39650-39674 of the California Health
& Safety Code set forth several requirements that the Agency must mect before designating a
substance as a TAC. For example, Section 39660 initially requires Cal/EPA generally to assess

the exposure® and health effects’ data for the substance and to specifically determine whether

! Prior to the publication of the California Environmental Protection Agency’s (“Cal/EPA” or “Agency”) 1997
Report on ETS, RIRT submitted extensive comments to Cal/EPA explaining the basis for RJRT’s disagreement with
Cal/EPA’s conclusions regarding ETS and health. Most of these comments were either rejected or ignored by
Cal/EPA. Although RJRT stands by its previously submitted comments, those comments will not be revisited in this
letter. Rather, this letter will focus on two issues that are specific to the 2003 Draft Report and thus not addressed in

> With respect to the ETS exposure assessment contained in the 2003 Draft Report, RIRT has retained Dr. Roger

Jenkins to provide comments to Cal/EPA. Dr. Jenkins is a Group Leader and Distinguished R&D Staff Member at



current California ETS exposures are responsible for adverse health effects. If the Agency
determines that current California ETS exposures are responsible for adverse health effects, then
Section 39660 requires Cal/EPA to provide an estimate of the exposure level that may cause or
contribute to adverse health effects in California, i.e., a California-specific risk assessment:

(2) The evaluation shall also contain an estimate of the levels of exposure that

may cause or contribute to adverse health effects. If it can be established that a

threshold of adverse health effects exists, the estimate shall include both of the

following factors:

(A) The exposure level below which no adverse health effects are anticipated.

(B) An ample margin of safety that accounts for the variable effects that

heterogeneous human populations exposed to the substance under evaluation may

experience, the uncertainties associated with the applicability of the data to human
beings, and the completeness and quality of the information available on potential

human exposure to the substance. In cases in which there is no threshold of

significant adverse health effects, the office shall determine the range of risk to

humans resulting from current or anticipated exposure to the substance.
Cal. Health and Safety Code § 39660(2)

The 2003 Draft Report is completely devoid of any legitimate attempt to comply with
these requirements. Assuming arguendo that the 2003 Draft Report has reached appropriate
conclusions regarding ETS exposures and general health effects, the Report has not “estimated
the levels of exposure [in California] that may be responsible for adverse health effects” in

California. Moreover, the Report does not express any opinion regarding the existence or non-

existence of a threshold level for ETS.

Oak Ridge National Laboratories. He has conducted and published extensive research regarding ETS chemistry and
exposures. Dr. Jenkins’ comments are based solely on his own expertise in this area and not on any input from
RIRT.

’ With respect to the general health effects conclusions contained in the 2003 Draft Report, RIRT submitted
extensive comments to Cal/EPA prior to the Agency’s 1997 Report which explained the bases for RIRT’s
disagreement with these conclusions. Since the stated purpose of the 2003 Draft Report is to propose the listing of
ETS as a TAC, RIRT will focus solely on the California-specific requirements set forth in Section 39660 which
require the Agency to conduct a California-specific risk assessment for ETS.



Rather than complying with the specific requirements set forth in § 39660(2), the Report
employs an overly simplistic and wholly inappropriate approach to attempt to link ETS
exposures with specific incidents of disease in California by utilizing the statistical concept of
attributable risk.* First and foremost, the use of attributable risk calculations requires the
underlying epidemiology to be scientifically accurate. For the reasons set forth in RIRT’s prior
submissions to Cal/EPA, RJRT submits that the underlying epidemiology suffers from
substantial scientific inaccuracies which only magnify the inappropriateness of using these
studies for attributable risk calculations.

Second, the relative risks used in the attributable risk calculations are not applicable to
the California population. The 2003 Draft Report contains no explanation of how the relied-
upon epidemiology, even if scientifically accurate, has any relevance to the California-exposed
population. The 2003 Draft Report takes great pride in distinguishing California ETS exposures
as being substantially lower than the rest of the Country . [See ES-5, 6; IV-8, 9; Table IvV-4]
Thus, epidemiology studies conducted in other states (and even other countries) would
necessarily be premised on populations with higher ETS exposures. Again, assuming arguendo
that the relative risks from these studies are accurate, these studies provide only limited
information about potential risks for the California-exposed population. Thus, using their
relative risks for attributable risk calculations in California is wholly inappropriate.

Significantly, for at least three of the diseases that the 2003 Draft Report determined
were causally associated with ETS, recent epidemiology studies based solely on California-

exposed populations reported no causal association. In a prospective study of 118,094

* See Attributable Risk Table ES.2 on p. ES-11 and Table 1.2 on p. 1-10.



Californians, Enstrom and Kabat concluded there was no causal association between ETS
exposure and lung cancer or coronary heart disease.” James Enstrom subsequently petitioned the
National Toxicology Program to delist ETS as a “known human carcinogen.”® Furthermore, in a
2004 study discussed in more detail later in these comments, Peggy Reynolds er al,
prospectively followed 116,544 Californians and found no increased risk of breast cancer from
ETS exposure.’

Additionally, as correctly acknowledged in the 2003 Draft Report, these attributable risk
calculations do not address whether there are risks from non-residential and non-workplace
exposures in California. Since smoking is banned in practically all indoor environments in
California other than in private homes and private automobiles, this omission renders the 2003
Draft Report useless for its stated purpose of determining whether current ETS exposures in
California warrant designation of ETS as a TAC and future regulation of ETS in California.®

Finally, the flawed use of attributable risk calculations cannot be cured by developing
better attributable risk calculations. The simplistic use of attributable risk calculations,

regardless of the quality of those calculations, is not appropriate for meeting the requirements set

forth in Section 39660(c)(2). While RJRT stands by its belief that ETS exposures in residential

Enstrom, James E. and Kabat, Geoffrey C., Environmental tobacco smoke and tobacco related mortality in a
prospective study of Californians, 1960-98; BM.J, 326:1057-66 (2003). The study population was the California
subset of the American Cancer Society cancer prevention study (CPS 1) that followed 1,078,894 adults from 25
states.

S SeeJ anuary 14, 2004, letter from James E. Enstrom to C.W. Jameson, Ph.D., of the National Toxicology Program.
(Attached as “Exhibit A™).

7 Reynolds, Peggy, et a.l, Active Smoking, Houschold Passive Smoking, and Breast Cancer: Evidence from the
California Teachers Study, J. Natl. Cancer Inst., 96(1): 29-37 (2004).

i Although the Exposure chapters of the 2003 Draft Report spend substantial verbiage attempting to estimate
exposure to ETS from sources other than residential and occupational settings, the attributable risk calculations in
the 2003 Draft Report make absolutely no effort to characterize any potential risks from ETS exposure in these
environments. Therefore, the Report fails to meet this fundamental requirement set forth in the California statutes
and does not satisfy the statutory definition of a TAC.



and occupational environments do not cause adverse health effects in adult nonsmokers, that is
not the relevant issue for purposes of determining whether the 2003 Draft Report complies with
Section 39660(c)(2).

The relevant issue is whether current exposures in California warrant designation of ETS
as a TAC and, if so, what are “the levels of exposure that may cause or contribute to adverse
health effects [in California].”  This issue cannot be evaluated by using attributable risk
calculations.  The cpidemiology studies cited in the 2003 Draft Report do not analyze
environments with exposures as low as those currently present in California. Even epidemiology
studies that address past exposures in California may not be relevant for this purpose since the
need for future regulation cannot be premised on exposure scenarios that no longer exist. Thus,
the 2003 Draft Report does not comply with the statutory requirements set forth in Section
39660(c)(2).

The 2003 Draft Report’s Conclusions Regarding
Active Smoking, ETS and Breast Cancer Are Not Supported by the Record

In 1997, Cal/EPA’s Report on ETS examined four studies on ETS and breast cancer and
determined there was insignificant evidence of a causal role.’ Indeed, the 1997 Report did not
even conclude that there was “suggestive evidence” of a causal association between ETS and
breast cancer.'” Now, six years later, after reviewing several new epidemiology studies with

data remarkably similar to the four studies reviewed in the 1997 Report, the 2003 Draft Report

’ 1997 Report, p. 7-44., Additionally, in 1997, the Cal/EPA Report referred to the alleged association between
“active smoking” and breast cancer as “equivocal.”
' 1997 Report, p. ES-2.



concludes that ETS exposure is causally associated with breast cancer. This reversal of
conclusions is not justified by the record.!

First, numerous public health agencies that have investigated the possible relationship
between active smoking, ETS and breast cancer and reviewed the same data relied upon by
Cal/EPA, have concluded that there is insufficient evidence of a causal role. Cal/EPA is the only
one reaching a contrary conclusion.'?

The International Agency for Research on Cancer (“IARC”), the American Cancer
Society (“ACS”) and the National Cancer Institute (“NCTI”) all have evaluated the purported
association between active smoking or ETS and breast cancer and concluded that the evidence is
insufficient to link either smoking or ETS exposure with breast cancer. For example, in June
2002, IARC issued a press release on secondhand smoke carcinogenicity which stated “[cJoncern
that breast cancer or any other cancer not caused by active smoking might be caused by
involuntary smoking [ETS] is unjustified by the evidence.”'® After an extensive literature review

on the subject, IARC concluded that the prospective studies “provide no support for a causal

' At RIRT’s request, Sanford Barsky, M.D. has submitted his own analysis of the 2003 Draft Report’s breast cancer
discussion and the literature on ETS and breast cancer. Dr. Barsky is a Professor of Pathology at the UCLA School
of Medicine with special interest in breast cancer and lung cancer. Dr. Barsky’s comments are based solely on his
own expertise in this area and not on any input from RJRT.

12 Admittedly, RJIRT has not always agreed with the conclusions of various public health agencies regarding the
association between ETS and disease. In many instances, RJRT’s disagreement is premised on the difference
between reaching causal conclusions that are based on valid scientific considerations versus those conclusions that
are adopted by public health agencies and organizations which appear to be based on the “better safe than sorry”
philosophy. While RIRT does not believe that many causal conclusions regarding ETS are supported by the science,
we do recognize that public health agencies sometimes have a different standard for reaching causal conclusions to
communicate to the public and the media. Therefore, when such agencies have reviewed the data on ETS and a
disease such as breast cancer and have publicly stated that the evidence is insufficient to reach causal conclusions,

this is particularly compelling and persuasive evidence that the scientific standard for determining causality has not
been met.

P See htm://www.iarc.fr/pageroot/PR’ELEASES/pr] 41a.html,(Attached as “Exhibit B”).




relation” and added that the “lack of a positive dose-response argues against a causal
interpretation.”'

The current ACS website on “What Causes Breast Cancer” does not list ETS among the
“lifestyles” risk factors."” Furthermore, the ACS does not list active smoking as a risk factor and
notes that a link between active smoking and breast cancer has not been found. ' Likewise, the
current NCI website on breast cancer risk factors (“Health Professional Version”) does not
include ETS or active smoking."”

Second, well-respected epidemiologists in the public health community also have agreed
that the evidence linking either smoking or ETS with breast cancer is insufficient to establish
causality. For example, Jonathan Samet, M.D., senior scientific editor for the 2003 Surgeon
General’s report on active smoking and the Surgeon General’s report on ETS that is currently
being drafted,'® has stated that “Investigation of cancer sites other than the lung should be guided
by the data from active smokers and by appropriate toxicological evidence.”'® Without scientific
consensus that active smoking has a causal association with breast cancer, scientists agree it is
biologically implausible that ETS is causally associated with breast cancer. 2

Contrary to the opinions of every major public health organization and many well-

respected epidemiologists who have reviewed the scientific literature on ETS and breast cancer,

" See htm://wwwmcie.iarc.ﬁ‘/htdocs/monogl'a‘phs/vol83/02-.inv01untarv.htmL section 5.2. (Attached as “Exhibit ).
'SMp://www.cancer.org/docroot/CfR.l/content/CRI 2.4 2X What are_the risk factors for breast _cancer 5.asp?sit
carea=, Revised 10/02/03. (Attached as “Exhibit D)

16
Id.
7 See htm://V\LWW.cancer.;zov/czmcerinfo/pdq/'prevel1ti0n/breast/healthprof’essional/ - Section 175, Revised 2/20/04.

(Attached as “Exhibit E”)

¥ See the Johns Hopkins Bloomberg School of Public Health magazine,
‘h_.t—tjp_:_//www.ihsph.edu/Mag Spring03/smokeout/expert. itmi Additionally, on numerous occasions, Dr. Samet has
served as an expert witness against the tobacco industry in smoking and he<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>