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Executive Summary

Indoor air quality was assessed in 10 public venues in Clay County, Kentucky. Fine particulates
were measured from June [ to June 24, 2011, using the TSI SidePak AMS510 Personal Aerosol
Monitor. The average PMy s level from the 10 locations was compared to the average PM, 5
levels in Georgetown and Lexington, Kentucky before and after implementation of their smoke-
free laws, as well as the outdoor National Ambient Air Quality Standard (NAAQS; 35 j.tg/m ) for
24 hours.

Key findings of the study are:

o The level of mdoor air pollution in public venues measured in Clay County (averaz,e
PM,s =76 png/m®) was approximately 3.8 times higher than Georgetown and 4.2 times
higher than Lexington after implementation of their smoke-free Iaws (see F igute 1).
Further, the level of indoor air poltution in Clay County’s public' yenircs Was 2.2 times
higher than the National Ambient Air Quality Standard for outdoar air.

# The 10 public venues had average PM, 5 levels rangmg from 15 %ei 221 ;,Lg/m (see Figure
2). Air pollution in 7 of the 10 venues exceeded the Natwnal Amblent Air Quality
Standard for outdoor air. :‘:_‘J

Figure 1. Average fine particle air pollutmn in three Kentueky commumhes pre- and
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Introduction

Secondhand smoke (SHS) contains at least 250 chemicals that are known to be toxic.! There is
no safe level of exposure to SHS.*® SHS damages the DNA, blood vessels, and lung tissue,
causing cancer, heart, and hung disease.®> 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). An
estimated 3,000 nonsmokers die from lung cancer and over 46,000 nonsmokers die from heart
disease’ every year in the U.S due to SHS exposure. It is estimated that 40.1% of nensmokers in
the United States have biological evidence of SHS exposure.’ o

Currently in the U.S., 21,868 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 48% of
the U.S. population is protected by clean indoor air regulations that cover virtuatly alt indoor
worksites including bars and restaurants. There are 3,315 local ordinances er feguifations that
restrict smoking to some extent in workplaces across the United States and Washington p.C.?
The extent of protection provided by these laws varies w1delyﬁ[;0mcomz;\1m‘=y to commumity.

F ey
As of September 21, 2011, 30 Kentucky communities had impleinented stmoke-free laws or
adopted smoke-free regulations. The most comprehensive ordinances/régulations, 100% smoke-
free workplace and 100% smoke-free enclosed public place laws; have been implemented in 18
communities: Ashland, Bardstown, Bowling Grees, Campbellsyille, Clark County (Board of
Health regulation), Danville, Elizabethtown, Gedtgetown, Glasgow; Hardin County
(unincorporated areas), Lexington-Fayetig.§ ty, London, Eogisville, Madison County (Board

of Health regulation), Morehead, Prestosisbur : ,qdéi’t, . and Woodford County (Board of Health
regulation), Kentucky. The next most comprs!

nsive ordinances, 100% smoke-free enclosed
public place laws, have begn imgigg:_ﬁ_qnﬁted';ri thte¢ communities: Frankfort, Letcher County, and
Paducah. Nine communities havgé enacted partial smoke-free laws, protecting workers and
patrons in some public venues: E@'attyvi'}ij;, , Daviess County, Henderson, Hopkins County,
Kenton County, Oak Grovs,: Oldﬁam(}mmty, Paintsville, and Pikeville.

‘ ‘{“ e Eig ) .
The purpose of this study was to:{a) assess air quality in Clay County, Kentucky public venues;
and (b) compare the results to Georgetown and Lexington, Kentucky air quality data before and
after their smoke-free laws took effect.

Me’th;o(_is .
‘ TSI SidePak AMS510 Personal

Between June 1 and June 4, 2011, indoor air quality was ;
: Aerosol Monitor

~ assessed in 10 indoor public venues located in Clay

County. Sites were of various sizes; some sites were
individually owned establishments and some were part
of local or national chains.

A TSI SidePak AMS510 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 2.5um in micrograms per cubic meter, or PM, 5. The SidePak was calibrated against a light
scattering mstrument, which had been previously calibrated and used in similar studies. In
addition, the SidePak was zero-calibrated pricr to each use by attaching a HEPA filter according
to the manufacturer’s specifications.

The equipment was set to a one-minute log interval, which averages the previous 60 one-second
measurements. For each venue, the first and last minute of logged data were removed because
they are averaged with outdoor and entryway air. The remaining data points were suinmarized to
provide an average PM; s concentration within each venue. The Kentucky Center for Smoke-free
Policy (KCSP) staff trained researchers from the Cumberland Valley District Health Depaﬂment
who did the sampling and sent the data to KCSP for analysis. Samplmg was dlscreet in erder not
to disturb the occupants’ normal behavior. . :

Statigtical Analyses .
Descriptive statistics including the venue volume, number of patrons number of burmnc

cigarettes, and smoker density (i.e., average number of t mmmlg c1garette5aper 100 m )Were
reported for each venue and averaged for all venues. ' _ ,

Resulis

average size of the Clay County venues. Was 460 m (raﬂge 64- 660 m®) and the average smoker
density was 0.06/100 m’. On average, $ patmns wefe present per venue and 0.2 burning
cigarettes per venue were observed Descmptlve statistics for each venue are summarized in the

Table.

As deplcted in Figure 1, the average leve} of indoor air poliution in the Clay County venues
(76pg/m’) was apprommateiy 3.8 tirnes higher than Georgetown and 4.2 times higher than
Lexington after ﬁn@ememmg their smoke-free laws. Further, the level of indoor air pollution in
Clay Coumy publi¢ venues was 2, 2 times higher than the National Ambient Air Quality Standard
(35 ;,Lo/m Y for outa’oor air for 24 hours.

Flgure 2 shows the average level of indoor air pollution in each of the 10 tested venues in Clay
County. The average PM; s levels ranged from 15 to 221pug/m’. Air pollution in 7 venues
exceeded the National Ambient Air Quality Standard for outdoor air (NAAQS; 35ug/m).




Table. Air Quality Data for 10 Venues in Clay County, Kentucky, June, 2011

Venue Date Size Average#  Average#  SmokKer dens;ty Average
Sampied (m®) people burning cigs (#bc/l@()m ) PM;5 levels

(ng/m’)
Venue A 6/1/2011 214 4 0.5 0.23 139
Vemue B 6/1/2011 630 2 0.2 0.03 59
Venue C  6/2/2011 64 5 0.0 0.00 . 91
Venue D 6/2/2011 144 4 0.0 0.00 . - 33
Venue E  6/2/2011 584 2 0.7 011 [ 18
VemeF  6/3/2011 352 3 0.2 005 . . I
Venue G 6/3/2011 520 8 0.2 ,..:e 03_ T 38
Venue H  6/3/2011 523 5 0.0 000 5 50
Venuel 6/3/2011 660 1 02 - 95
VenueJ  6/4/2011 313 1 05 221
Averages 400 5 9;;_22 e g ‘;;'ﬁ 06 76

Note. In Venues C and H, the smell of tobacco smoke Was observed Dut there were 1o visible
burning cigarettes. :

A
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Venues, 2011

Venue & Venue B Venue C Venue D Venue £ venue F Venue 6 Venue H Venue ! Venue Cutdoor
tandard




Discussion

The average PM, 5 level in 10 Clay County, Kentucky venues was 7 61.Lg/m3 , which is 2.2 times
higher than the National Ambient Air Quality Standard for outdoor air set by the EPA. There
were over 80 EPA cited epidemiologic studies in creating a particulate alr pollution standard in
1997.% To protect the public’s health, the EPA. set a new limit of 35 ug/m® on December 17, 2006
as the average level of exposure over 24-hours in outdoor environments. There is no EPA
standard for indoor air quality.

At east two Keriucky air quality studies have demonstrated siguificant nnprovemeats in air
quality as a result of implementing a comprehensive smoke-free law. Hahn et al. showed a%1%
decrease in mdoor atr pollution after Lexington, Kentucky unplemented a smoke-free law ¢ on
April 27, 2004." The average level of indoor air pollution was 199 ycfm Wlaw and dropped to
18 pg/m’ post-iaw. Average levels of indoor air pollution dropped from. 86 ;Lg/m to 20'fig/m’
after Georgetown, Kentucky implemented a comprehensive smoke-free iaw on October 1, 20053
Similarly, other studies show significant improvements in air quabity ﬂfﬁer ;mplementma 2
smoke-free law. One Cahforma study showed an 82% average decline § in air potlution after
smoking was prohibited.” When indoor air quality was measured in 20 h@aphahty venues in
western New York, average lcveis of respirable suspended partzc}e (RS?) 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 Lexmgton mzplemented 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 Iaw went into effect. Similarly, Farrelly et al. also
showed a significant decrease in both sahvary cozmme concentrations and sensory symptoms in
hospitality workers aﬁer New York Sta,te 1mpiem¢nted a smoke—free law in their Work51tes 12

spirometry measurements, an systemw mj‘ﬂammataon of bar workers. The significant
improvement of respiratm'y health was reported in only one month after smoke-free law.

There is ne longer a.iz}’ duubt in ﬁ!& medxcai or scientific communities that SHS is a significant
public heaith 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.”? In 2010, U.S.
Surgeou Getnieral Benjam:n reported that tobacco smoke causes immediate blood vessel, lung
tissue, zmd DNA damage causing heart disease, lung disease, and cancer.’

Many mﬂhons of Amerlcans both children and adults, are still exposed to secondhand smoke in
their homes and workplaces. Approxnnateiy 40.1% nonsmokers 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.”?



Conclusicns

This study demonstrated that workers and patrons in Clay County public venues are exposed to
harmful levels of SHS. On average, workers and patrons in Clay County were exposed to indoor
air pollution levels approximately 2.2 times the National Ambient Air Quality Standard, and the
level of indoor air poliution in these venues was 3.8 times higher than Georgetown and 4.2 times
higher than Lexington’s average PM; 5 levels after implementation of their smoks-free laws.
When smoking is completely prohibited, air quality significantly improves.
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