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Executive Summary

In 1986, U.S. Surgeon General C. Everett Koop, M.D. issued a report concluding that exposure
to secondhand tobacco smoke (SHS) to be a cause for lung cancer among nonsmokers. A follow
up report released in 2006 by Surgeon General Richard Carmona, M.D. took into account
another two decades of additional research. Dr. Carmona concluded “the debate is over”
regarding the harmful health effects of exposure to SHS. The updated report concluded SHS is
also a cause for premature death and disease in nonsmokers. SHS has an immediate effect on the
cardiovascular system and is a cause for coronary heart disease. Further, the report concluded
there is no risk-free level of exposure to SHS and that separation or ventilation of smoking/non-
smoking areas does not protect the nonsmoker from the toxins of SHS.

Indoor air quality was assessed in five hospitality venues in Columbia, Missouri before and after
implementation of a comprehensive smoke-free ordinance. The five venues included four
restaurants with bars and one stand-alone bar. Venues were sampled in January 2007 (pre-
ordinance) and December 2007 (after implementation of the ordinance). The average pollutant of
fine particulate matter of 2.5 micrograms (PM; ) levels from the five Columbia venues at post-
ordinance were compared to pre-ordinance averages. The average PM, s levels from the five
Columbia venues were also compared to the National Ambient Air Quality Standard (NAAQS)
of 35ug/m? for a 24 hour exposure.

Key findings of the study include:

e The average PM, s pre-ordinance levels were:
o 48 ug/m?, for the 4 restaurants with bars, which is 37% higher than the NAAQS.
o 1079 pg/m? for the 1 stand-alone bar, which is 30.8 times higher than the NAAQS.
o The average for the 5 venues combined was 387 pg/m?, which is 11.1 times higher
than the NAAQS.
e The average PM, s post-ordinance levels were:
o 22.3 ug/m® for the 4 restaurants with bars, a reduction of 54% and below the
NAAQS.
o 18 ug/m? for the 1 stand-alone bar, a reduction of 98.4% for this pollutant and well
below the NAAQS.
o The average for the 5 venues combined was 23 pg/m?, a highly significant 94%
reduction in pollutants and below the NAAQS.

e This demonstrates that comprehensive smoke-free laws reduce this source of indoor air
pollution to safe levels for workers and the public, especially in bars.

e These findings are similar to previous studies conducted in other communities where
reductions in PM; 5 were consistently greater than 80%.



Introduction

With more than 4,800 chemicals, of which at least 250 are known to be toxins and at least 60 are
known to be human carcinogens, the Environmental Protection Agency (EPA) has classified
secondhand smoke (SHS) as a Group A Carcinogen, meaning that there is no minimum safe
level of exposure.**** SHS exposure is the third leading cause of preventable death in the
United States.* SHS is a mixture of the smoke from the burning end of tobacco products
(sidestream smoke) and the smoke exhaled by smokers (mainstream smoke). In addition to
being a known cause of cancer in humans, SHS exposure is also a cause of heart disease and
respiratory diseases in nonsmoking adults.® An estimated 3,000 nonsmokers die from lung
cancer® annually and over 46,000 nonsmokers die from heart disease? every year in the U.S. A
survey of environmental chemicals absorbed into people has estimated that approximately 60%
of the population in the United States have biological evidence of SHS exposure in their bodies.’

Currently in the U.S., 12,559 local municipalities are covered by either local or state 100% smoke-
free laws in workplaces and/or restaurants and/or bars.® It is estimated that approximately 62.8%
of the U.S. population are protected by clean indoor air regulations that cover virtually all indoor
worksites including bars and restaurants. Currently, it is estimated only 14% of Missouri’s
population is living in a municipality with some form of 100% smoke-free workplace ordinance.

The purpose of this study was to: (a) assess air quality in five Columbia, Missouri venues before
and after the implementation of a comprehensive smoke-free ordinance that went into effect
January 9, 2008.

Methods

In January 2007 (pre-ordinance) and December 2007
(after implementation of a comprehensive ordinance)
indoor air quality was assessed in five indoor
hospitality venues. Sites were of various sizes with
some individually owned establishments and some
affiliated with chains. A TSI SidePak AM510 Personal
Aerosol Monitor (TSI, Inc., St. Paul, MN) was used to
sample and record the levels of respirable suspended
particles in the air. The SidePak uses a built-in
sampling pump to draw air through the device and the
particulate matter in the air scatters the light from a
laser to assess the real-time concentration of particles
smaller than 2.5 micrograms per cubic meter, or
PM,5. The SidePak was zero-calibrated prior to each use according to the manufacturer’s
specifications.

TSI SidePak AM510 Personal
Aerosol Monitor

The equipment was set to a one-minute log interval, which averages the previous 60 one-second
measurements. Sampling was discreet in order not to disturb the occupants’ normal behavior.
The data points were averaged to provide an average PM, s concentration within the venue.
Selected coalition members of Smokefree Air for Everyone (SAFE) of Columbia were trained in



the sampling protocol. The protocol included calibrating the sidepack, estimating the size of the
establishment, counting the total patrons/workers every 15 minutes, and counting the number of
burning cigarettes during the same timeframe. For each venue, the data used corresponded to
data timed with the first count and ending with the last count or up to 15 minutes after the last
count.

Statistical Analyses
Descriptive statistics including the venue volume, number of patrons, and average number of
smokers were reported for each venue and averaged for all venues over time.

Results

The five venues were visited for an average of 68 minutes (range 52 - 113 minutes) per visit at
pre-ordinance and 64 minutes for post-ordinance samplings (range 58 — 75 minutes). Return
visits occurred at similar times: early afternoon lunch times; early evening supper and later
evening. On average there were 47 persons (range 5 - 108) per establishment pre-ordinance and
53 persons per establishment post ordinance (range 22 - 99). Pre-ordinance there was an average
of 2.76 cigarettes burning during each count (range 0 - 15), and there was no observed smoking
post-ordinance. Establishments A, B, C, D are restaurants with bars, while establishment E is a
bar. Four of five venues show significant reductions in air pollutants, while establishment B had
a slight and insignificant increase in pollutants. On average there was a 94% reduction in indoor
air pollution (range 74 - 98%), although venue B had a 12% increase in pollutants. Air pollution
levels in all venues except Establishment B were lowered to below the NAAQS level of 35
ng/m. Venue E (a bar) had significantly more smokers and higher indoor air pollution pre-
ordinance than venues A-D (restaurants with bars) pre-ordinance. Table 1 and Table 2 provide
air quality and other data from the sampling. Figure 1 shows the percent change in pollutants
from pre-ordinance to post-ordinance. Figure 2 shows the average level of indoor air pollution in
each of the 5 venues at pre- and post-ordinance periods. Four of the venues tested after the
ordinance had average levels of indoor air pollution well below the NAAQS. One venue,
Establishment B, showed no significant change. The post-ordinance averages ranged from 7 to
64 ug/m® with an overall average of 23 pg/m®.



Table 1. Pre-Ordinance Air Quality Data for 5 Venues in Columbia

Venue Date Total Estimated Average | Average # | Average
Sampled | minutes | Size (L xW x | # people | burning PM;s
sampled | H in meters) cigs level
Cubic Meters (ug/m®)
Total A-E 343 47 2.76 387
Average 2004
Establishment 1/6/07 60 30 X29 X6 108 2.25 56
A 5220 M°
Establishment 1/5/07 52 16 X12 X 6 46 1.5 57
B 1152 M°
Establishment 1/8/07 59 13 X6 X 6 22 0 57
C 468 M°
Establishment 1/8/07 59 12X 15 X7 5 25 22
D 1260 M°
Establishment E | 1/6/07 113 20 X16 X 6 54 9.8 1079
1920 M°
Table 2. Post-Ordinance Air Quality Data for 5 Venues in Columbia
Venue Date Total Estimated Average | Average # | Average
Sampled | minutes | Size (L xW x | # people | burning PM;s
sampled | H in meters) cigs level
Cubic Meters (ng/m®)
Total A-E 322 53 0 23
Average 2004
Establishment 1/6/07 66 30 X29 X6 99 0 7
A 5220 M°
Establishment 1/5/07 75 16 X12 X 6 56 0 64
B 1152 M*
Establishment 1/8/07 58 13 X6 X 6 22 0 15
C 468 M®
Establishment 1/8/07 61 12X 15 X7 30 0 3
D 1260 M°
Establishment 1/6/07 62 20 X16 X 6 56 0 18
E 1920 M°




Figure 1: Pre- to Post- Ordinance Percent Reduction in Air Pollutants
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Figure 2: Pre- to Post- Ordinance Air Pollutants at Columbia Venues
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Discussion

The average PM, s level in 5 Columbia, MO venues after implementation of a comprehensive
smoke-free law was reduced to 23 pg/m?, a level below the National Ambient Air Quality
Standard of 35pg/m? for outdoor air set by the EPA. There was a 94% reduction in indoor air
pollution as a result of compliance with the comprehensive ordinance, and no observed smoking
indoors post-ordinance during our sampling timeframes.

Of especial interest is the 98% reduction in air pollution for the stand-alone bar, from a pre-
ordinance measurement of more than 31 times higher than the NAAQS at 1079 pg/m?® to a level
almost half the NAAQS at 18 pg/m®. This illustrates the level of pollution that bar workers may
be exposed to and how implementation of a comprehensive smoke-free ordinance can
significantly reduce this exposure and thus, improve the health of employees by removal of this
preventable source of air pollution.

There were over 80 EPA cited epidemiologic studies in creating a particulate air pollution
standard in 1997.° To protect the public’s health, the EPA set a new limit of 35 pg/m? on
December 17, 2006 as the average level of exposure over 24-hours in outdoor environments
The average level of the 5 venues pre-ordinance was 387pg/m?, more than 11 times higher than
the NAAQS. There is no EPA standard for indoor air quality as that agency does not have
jurisdiction for indoor environments.

Two air quality studies from Kentucky demonstrated significant improvements in air quality as a
result of implementing a comprehensive smoke-free law. Hahn et. al., showed a 91% decrease in
indoor air pollution after Lexington, Kentucky implemented a comprehensive smoke-free
ordinance on April 27, 2004.1° The average level of indoor air pollution was 199 pg/m?® pre-
ordinance and dropped to 18 pg/m® post-ordinance. Average levels of indoor air pollution
dropped from 86 pg/m?® to 20 pg/m?® after Georgetown, Kentucky implemented a comprehensive
smoke-free ordinance on October 1, 2005."* Similarly, other studies show significant
improvements in air quality after implementing a smoke-free law. One California study showed
an 82% average decline in air pollution after smoking was prohibited.*? When indoor air quality
was measured in 20 hospitality venues in western New York, average levels of respirable
suspended particles (RSP) dropped by 84% after a smoke-free law took effect.™®

Other studies have assessed the effects of SHS on human health. Hahn et. al., found a 56% drop
in hair nicotine levels in a sample of workers after Lexington implemented a smoke-free law,
regardless of whether workers were smokers or nonsmokers.** Workers were also less likely to
report colds and sinus infections after the law went into effect. Similarly, Farrelly et. al., also
showed a significant decrease in both salivary cotinine concentrations and sensory symptoms in
hospitality workers after New York State implemented a smoke-free law in their worksites.*
Smoke-free legislation in Scotland was associated with significant improvements in symptoms,
spirometry measurements, and systemic inflammation of bar workers. The significant
improvement of respiratory health was reported in only one month after smoke-free law.*®



There is no longer any doubt in the medical or scientific communities that SHS is a significant
public health problem. In 2006, U.S. Surgeon General Carmona, said “The scientific evidence is
now indisputable: secondhand smoke is not a mere annoyance. It is a serious health hazard that
can lead to disease and premature death in children and nonsmoking adults.” 2 SHS causes
coronary heart disease, lung cancer, other cancers, and lung disease in nonsmoking adults.

Many millions of Americans, both children and adults, are still exposed to secondhand smoke in
their homes and workplaces. Approximately 60% of people in the United States have biological
evidence of SHS exposure.” U.S. Surgeon General Carmona said, “Eliminating smoking in
indoor spaces fully protects nonsmokers from exposure to secondhand smoke. Separating
smokers from nonsmokers, cleaning the air, and ventilating buildings cannot eliminate exposure
of nonsmokers to secondhand smoke.”

While the findings are convincing in the ability of a smoke-free ordinance to significantly reduce
air pollutants, this study does have limitations. This study only sampled a small selection of
hospitality venues and did not sample during the late hours prior to closing. In this regard the
study may under-report the levels of pollutants pre-ordinance as more smoking may have
occurred at late night timeframes. Further, sampling occurred during the winter months. One site
studied did not significantly reduce levels of air pollutants ---despite no smoking observed
during the sampling period. It is unclear what the source of pollutant could have been although
open doors with smoking near the doorway or a poorly ventilated grill open to the seated patrons
are possible explanations.

Conclusions

Before implementation of the Columbia smoke-free ordinance, locations allowing indoor
smoking had an average of air pollution measurements that were significantly in excess of EPA
standards for clean air.

After implementation of the smoke-free ordinance, the average of air quality measurements for
these same establishments improved significantly. The level of air pollution reduction measured
in Columbia, Missouri is similar to reductions found in other studies.

This study demonstrates that exposure to indoor toxic air pollution in Columbia restaurants and
bars declined significantly following the implementation of a smoke-free ordinance; and will
mean an improved quality of life and health outcomes for employees and customers.
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