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Reviewed By:
CITY OF DANA POINT DH X
CM  X_
AGENDA REPORT CA  _X_

DATE: JANUARY 16, 2018
TO: CITY MANAGER/CITY COUNCIL
FROM: KATHY M. WARD, CITY CLERK

SUBJECT: SECOND READING AND ADOPTION OF NO SMOKING IN PUBLIC
PLACES ORDINANCE

RECOMMENDED ACTION:
That the City Council and hold a second reading and adopt an Ordinance entitled:

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA POINT,
CALIFORNIA AMENDING CHAPTER 6.40 OF THE DANA POINT MUNICIPAL CODE
RELATING TO THE REGULATION AND PROHIBITION OF SMOKING IN THE CITY.

DISCUSSION:

At the December 5™ City Council meeting, the City Council discussed this item and voted
to approve the first reading and introduction of this Ordinance.

NOTIFICATION AND FOLLOW-UP:

California State Parks, County of Orange, Dana Point Chamber of Commerce, South
Coast Water District and South Orange County Wastewater Authority

FISCAL IMPACT:

If the Ordinance is enacted, the Public Works Department recommends a similar approach to the
City of Laguna Beach to alert the public of the new regulation. They used Electronic Changeable
Message Boards at the City entrances to notify the public. With substantially more entrance
points (approximately 12), the signs would need to be moved around to get the message out.
There would be no nost to deploy Message Boards since the City owns two and City staff can
move them.

ALTERNATIVE ACTIONS:

Other Council-directed action.
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ACTION DOCUMENTS: PAGE #
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SUPPORTING DOCUMENTS:
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ACTION DOCUMENT A

ORDINANCE NO. 17-XX

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA POINT,
CALIFORNIA AMENDING CHAPTER 6.40 AND DELETING PORTIONS OF
CHAPTER 13.04 OF THE DANA POINT MUNICIPAL CODE RELATING TO
THE REGULATION AND PROHIBITION OF SMOKING IN THE CITY

The City Council of the City of Dana Point does ordain as follows:

SECTION 1: Chapter 6.40 Prohibition Against Smoking in Certain Places Open
to the Public is hereby amended to read in its entirety as follows:

Chapter 6.40 Smoking Regulated or Prohibited
6.40.010 Purpose
6.40.020 Definitions
6.40.030 Smoking prohibited in public places
6.40.040 Smoking and open fires prohibited in hazardous fire areas
6.40.050 Smoking prohibited in City facilities and on City property
6.40.060 Smoking prohibited on property of other government bodies
6.40.070 Posting of sign required
6.40.080 Enforcement
6.40.090 Other applicable laws
6.40.010 Purpose

This chapter recognizes the right of residents and visitors to the city to be free from
unwelcome secondhand smoke, which is deemed to be a public nuisance. The purpose
of this chapter is to promote and protect the public health, safety, and general welfare by
prohibiting smoking in public places, in hazardous fire areas, and in City facilities and on
City property where persons will be exposed to unwelcome secondhand smoke and also
the risks and dangers associated with fires. This chapter is further intended to ensure a
cleaner and more hygienic environment for the city, its residents and visitors, and its
natural resources.
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6.40.020 Definitions

The following words and phrases, whenever used in this chapter, shall be
construed as defined in this section:

(@) "Electronic smoking device" means an electronic device that can be used
to deliver an inhaled dose of nicotine, or other substances, including any component, part,
or accessory of such device, whether or not sold separately. This definition includes any
such device, whether manufactured, distributed, marketed, or sold as an electronic
cigarette, an electronic cigar, an electronic cigarillo, an electronic pipe, an electronic
hookah, or any other product name or descriptor, including any component, part or
accessory of such device, whether or not sold separately.

(b) "Employer" means any person who employs the services of an individual
person.

(© "Employee" means any person who is employed by an employer for direct
or indirect monetary wages or profit.

(d)  "Enclosed" means closed in by a roof and four walls with appropriate
openings for ingress and egress.

(e) "Place of employment” means any area under the legal or de facto control
of an employer that an employee or the general public may enter in the normal course of
operations, but regardless of the hours of operation, including, for example, indoor and
outdoor work areas, construction sites, taxis, employee lounges, conference and banquet
rooms, bingo and gaming facilities, long-term health facilities, warehouses, and any
private residences subject to state licensing requirements that are used as child-care or
health-care facilities.

)] "Public place" means any indoor or outdoor public place publicly or privately
owned, including but not limited to any public buildings, restaurants, dining areas, bars,
entryways, elevators, hospitals and health care facilities, public meeting rooms, theaters
and auditoriums, public restrooms, service lines, streets, alleys, rights-of-way, sidewalks,
plazas, beaches and beach access ways, public transportation and bus shelters, parking
lots, parking structures, parks, picnic areas, playgrounds, sports fields, walking paths,
hiking trails, bike paths, and hazardous fire areas. "Public place" includes any place being
used for a public event, including but not limited to a farmers' market, parade, craft fair,
festival, or any other event open to the general public.

(9) "Smoke" means the gases, particles, or vapors released into the air as a
result of combustion, electrical ignition or vaporization, when the apparent or usual
purpose of the combustion, electrical ignition or vaporization is human inhalation of the
byproducts, except when the combusting material contains no tobacco or nicotine and
the purpose of inhalation is solely olfactory, such as, for example, smoke from incense.
"Smoke" includes but is not limited to tobacco smoke, electronic cigarette vapors, and
marijuana smoke.
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(h)  "Smoking" means the release of gases, particles, or vapors into the air as
the result of combustion, electrical ignition, or vaporization and/or inhaling, exhaling,
burning or carrying any lighted, heated or ignited cigar, cigarette, cigarillo, pipe, hookah,
electronic smoking device, or any plant product, including but not limited to tobacco and
marijuana, intended for human inhalation.

6.40.30 Smoking prohibited in public places.

(@) In addition to all places where smoking is prohibited under state or federal
law, in which case those laws apply, no person shall smoke in, and smoking areas shall
not be established or designated in, all of the following areas:

(1) Places of employment; and
(2) Public places.

(b)  Smoking is permitted in the following locations within the city, unless
otherwise provided by state or federal law or this code:

(1) Private residential properties, other than those used as a child-care or
health-care facility subject to State licensing requirements; and

(2)  Within a moving or stationary vehicle, including a vehicle on a public street
or right-of- way or parked in a public place.

(c) No employer, owner, operator, manager, employee or other person having
control of a place of employment or a public place shall knowingly permit smoking in an
area in which smoking is prohibited by law. This subsection does not require the physical
ejection of any person from the business or the taking of steps to prevent smoking under
circumstances that would involve a significant risk of physical harm.

(d) The owner, operator or manager of a hotel, motel or bed and breakfast
establishment may establish rules permitting or prohibiting smoking on the portions of the
property not open to the public, including guest rooms, pools, and similar facilities and
areas, provided that such rules comply with applicable laws.

(e) No employer, owner, operator, manager, employee or other person having
control of an outdoor dining area, restaurant, snack shop or alcohol beverage
establishment shall place ashtrays on tables or otherwise make ashtrays or receptacles
for smoking waste available to patrons.

)] Nothing in this chapter prohibits any person or employer with legal control
over any property from prohibiting smoking on any part of such property, even if smoking
is not otherwise prohibited in that area.

6.40.040 Smoking and open fires prohibited in hazardous fire areas.

Smoking and open fires are prohibited in any hazardous fire area as identified by
the chief.



1/16/18 Page 6 Item #15

(@) The fire chief has identified the following locations as hazardous fire areas
and has provided signage identifying such:

(1)  All open space and wildland interface areas in and surrounding the city.
6.40.050 Smoking prohibited in City facilities and on City property.

Smoking is prohibited in all enclosed areas, including buildings and vehicles
owned, leased, or operated by the City of Dana Point, as well as on all outdoor property
owned, leased, or operated by the City of Dana Point.

6.40.060 Smoking prohibited on property of other governmental bodies.

Smoking is prohibited in all enclosed areas, including buildings, as well as on all
outdoor property within the city owned, leased, or operated by other governmental bodies,
including the State of California, the County of Orange, and special districts, when such
other governmental body has consented in writing to the City enforcing the provisions of
this section on such property.

6.40.070 Posting of sign required.

Except where other signs are required, whenever in this code smoking is
prohibited, "No Smoking" or "Smoke Free" signs shall be conspicuously posted by the
owner, operator, manager, or other persons having control of such room, building, or
other place where smoking is prohibited. The City Manager shall post signs at or near
the primary entrance(s) to a public place in which smoking is prohibited and which is
owned or controlled by the City. Signage required by this section shall not be subject to
Chapter 9.37. Notwithstanding this provision, the presence or absence of signs shall not
be a defense to the violation of any other provisions of this chapter.

6.40.080 Enforcement.

(@ The provisions of this chapter may be enforced by the Orange County
Sheriff's Department, any peace officer or fire or code enforcement officer, or other
employees designated by the City Manager.

(b)  While an establishment is undergoing otherwise mandatory inspections, fire
and code enforcement officers may inspect the establishment for compliance with this
chapter.

(c) Notice of the provisions of this chapter shall be provided to all applicants for
a business license or renewal thereof; provided, however, any failure to provide such
notice shall be no defense to a violation of this chapter.

(d) Employers, owners, operators, managers or employees of same shall be
required to orally inform persons violating this chapter of the provisions hereof. The duty
to inform such violator shall arise when such employer, owner, operator, manager or
employee of the same becomes aware of such violation.
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(e) Causing, permitting, aiding, abetting, or concealing a violation of any
provision of this chapter shall also constitute a violation of this chapter.

)] Except as provided in subsection (g), any person who is found to violate
any provision of this chapter shall be deemed guilty of an infraction and shall be
punishable by:

(1) Afine not exceeding one hundred ($100.00) dollars for the first violation;

(2) A fine not exceeding two hundred ($200.00) dollars for a second violation
within one (1) year; and

(3) A fine not exceeding five hundred ($500.00) dollars for a third violation
within one (1) year.

(@)  Any person who is found to violate the prohibition of smoking in a hazardous
fire area pursuant to section 6.40.040 shall be guilty of a misdemeanor and shall be
punishable as provided by state law.

(h)  Any aggrieved person may enforce the provisions of this chapter by means
of a civil action on his or her own behalf pursuant to California Civil Code section 3501 et
seq.

6.40.090 Other applicable laws.

This chapter shall not be interpreted or construed to permit smoking where it is
otherwise restricted or prohibited by other applicable laws.

SECTION 2: Section 13.04.105 Prohibition of Smoking of Tobacco Products in
Public Parks is deleted in its entirety.

SECTION 3: Section 13.04.020 Definitions is hereby amended to delete the
definitions of “Smoking” and “Tobacco Product” in subsections (e) and (f).

SECTION 4: CEQA Determination. In adopting this Ordinance, the City Council
finds that the project is categorically exempt from the California Environmental Quality
Act (CEQA) pursuant to Title 14 California Code of Regulations Sections 15061(b)(3) and
15378, in that it can be seen with certainty that the adoption of the Municipal Code
amendments propose no activity that may have a significant effect on the environment
and will not cause a direct physical change in the environment or a reasonably
foreseeable indirect physical change in the environment.

SECTION 5: Severability. If any section, subsection, subdivision, sentence,
clause, phrase, or portion of this Ordinance is, for any reason, held to be invalid or
unconstitutional by the decision of any court of competent jurisdiction, such decision shall
not affect the validity of the remaining portions of this Ordinance. The City Council hereby
declares that it would have adopted this Ordinance and each and every section,
subsection, subdivision, sentence, clause, phrase, or portion thereof, irrespective of the
fact that any one or more section, subsections, subdivisions, sentences, clauses,
phrases, or portions thereof be declared unconstitutional.
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SECTION 6: Effective Date. This Ordinance shall become effective thirty
(30) days after its passage and adoption. Within fifteen (15) days of the date of adoption
of this Ordinance, the City Clerk shall post a copy of said Ordinance in places designated
for such posting and shall certify to the same. The City Clerk shall certify the passage of
this Ordinance and shall cause the same to be published as required by law.

PASSED, APPROVED and ADOPTED this day of , 2017.

DEBRA LEWIS, MAYOR

ATTEST:

KATHY M. WARD, CITY CLERK
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STATE OF CALIFORNIA )
COUNTY OF ORANGE ) ss.
CITY OF DANA POINT )

I, Kathy M. Ward, City Clerk of the City of Dana Point, do hereby certify that the
foregoing Ordinance No. 17-XX was duly introduced at a regular meeting of the City
Council on the __th day of December, 2017, and was duly adopted and passed at a
regular meeting of the City Council on the day of , 2017, by the following
vote, to wit:

AYES:
NOES:
ABSENT:

ABSTAIN:

KATHY M. WARD, CITY CLERK
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STATE OF CALIFORNIA)
COUNTY OF ORANGE ) ss AFFIDAVIT OF POSTING
CITY OF DANA POINT ) AND PUBLISHING

KATHY WARD, being first duly sworn, deposes, and says:
That she is the duly appointed and qualified City Clerk of the City of Dana Point;

That in compliance with State Laws of the State of California, ORDINANCE NO.
17-XX, being:

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA
POINT, CALIFORNIA AMENDING CHAPTER 6.40 AND DELETING
PORTIONS OF CHAPTER 13.04 OF THE DANA POINT MUNICIPAL
CODE RELATING TO THE REGULATION AND PROHIBITION OF
SMOKING IN THE CITY

was published in summary in the Dana Point News on the __ day of , 2017,
and, in further compliance with City Resolution No. 91-10-08-01, on the __ day of
, 2017, and the ___ day of , 2017, was caused to be posted in four

(4) public places in the City of Dana Point, to wit:

Dana Point City Hall
Capistrano Beach Post Office
Dana Point Post Office

Dana Point Library

KATHY WARD, CITY CLERK
Dana Point, California
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SUPPORTING DOCUMENT B

Reviewed By:
CITY OF DANA POINT DH X
CM

AGENDA REPORT CA

X
X

DATE: DECEMBER 5, 2017
TO: CITY COUNCIL
FROM: MAYOR DEBRA LEWIS

SUBJECT: NO SMOKING IN PUBLIC PLACES ORDINANCE

RECOMMENDED ACTION:
That the City Council introduce and hold a first reading on an Ordinance entitled:

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA POINT,
CALIFORNIA AMENDING CHAPTER 6.40 OF THE DANA POINT MUNICIPAL CODE
RELATING TO THE REGULATION AND PROHIBITION OF SMOKING IN THE CITY.

BACKGROUND:

On May 2, 2017 the City Council discussed the potential of a prohibition of smoking in all
public places within the City of Dana Point. At that meeting the Council directed that staff
include a question on the 2017 Dana Point Community Survey asking residents whether
or not they support a smoking ban in public places in the City.

DISCUSSION:

On September 19, 2017 the City Council received a report of results from the 2017 Dana
Point Community Survey from its contracted public opinion research firm FM3. The survey
included a question that matched the same question asked in the Laguna Beach
Community Survey on whether or not residents supported banning smoking in public
places in Dana Point. An overwhelming majority of residents surveyed (73%) indicated
their support (61% of which “strongly support”) of a ban on smoking in public places.
Survey results from the subject question are included as Supporting Document B.

As a result of the strong showing of support for such a ban, | researched the Laguna
Beach City Ordinance and found it to be a comprehensive approach at accomplishing
such a ban. Attached as Action Document A is a draft amendment to the Dana Point
Municipal Code which mirrors the Laguna Beach Ordinance.
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The Brown Act requires that the City Council conduct its legislative deliberations in public
at a noticed public meeting. The recommended actions for this item include Council’s
consideration of the draft, proposed amendment to the City of Dana Point’s existing
smoking regulations (attached as Supporting Document C) and deliberations on what, if
any, suggested changes should be made to the draft ordinance amendment. Should the
Council reach consensus, it is further recommended that we direct staff to make any
Council-directed changes to the draft and agendize a first reading of the ordinance at the
next regular meeting.

At the October 3, 2017 City Council meeting, the Council directed staff and City Attorney
to review the Ordinance and prepare a final version for first reading at the first Council
meeting in December. Action Document A reflects the City Attorney’s revisions to align
the proposed amendment to the structure and format of the Dana Point Municipal Code.

Councilmember Viczorek requested further information from staff regarding “the effect of
breathing second hand smoke outside.” Attached as Supporting Document E are
materials from the Centers for Disease Control on second hand smoke, including
scientific references. Attached as Supporting Document F is a study found by staff titled
“Real Time Measurement of Outdoor Tobacco Smoke Particles.”

NOTIFICATION AND FOLLOW-UP:

California State Parks, County of Orange, Dana Point Chamber of Commerce, South
Coast Water District and South Orange County Wastewater Authority

FISCAL IMPACT:

There is no fiscal impact to the Council’'s deliberation of this legislative item. Should the
Council direct staff to return with an ordinance for first reading, staff will need to estimate
signage and any other costs of a proposed ordinance.

ALTERNATIVE ACTIONS:

Other Council-directed action.

ACTION DOCUMENTS: PAGE #

C. PROPOSED AMENDMENT TO DPMC 6.40.010 — 6.40.030 ...cccvvuieieeenneeeeeeneeeeeees 3

SUPPORTING DOCUMENTS:

D. 2017 DANA POINT COMMUNITY SURVEY QUESTION 22 RESULTS.................. 11
E. DANA POINT MUNICIPAL CODE SMOKING REGULATIONS......cccuuiiiiieeeeeeeennnns 14
F. CORRESPONDENCE RECEIVED ....ccouiiieeee e 17
G. CDC FACT SHEETS ... oottt e e e e e e nn s 26
H. ARTICLE "REAL TIME MEASUREMENT OF OUTDOOR TABACCO

P AR T CLES ..o 34
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ACTION DOCUMENT A

ORDINANCE NO. 17-XX

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA POINT,
CALIFORNIA AMENDING CHAPTER 6.40 AND DELETING PORTIONS OF
CHAPTER 13.04 OF THE DANA POINT MUNICIPAL CODE RELATING TO
THE REGULATION AND PROHIBITION OF SMOKING IN THE CITY

The City Council of the City of Dana Point does ordain as follows:

SECTION 1: Chapter 6.40 Prohibition Against Smoking in Certain Places Open
to the Public is hereby amended to read in its entirety as follows:

Chapter 6.40 Smoking Regulated or Prohibited
6.40.010 Purpose
6.40.020 Definitions
6.40.030 Smoking prohibited in public places
6.40.040 Smoking and open fires prohibited in hazardous fire areas
6.40.050 Smoking prohibited in City facilities and on City property
6.40.060 Smoking prohibited on property of other government bodies
6.40.070 Posting of sign required
6.40.080 Enforcement
6.40.090 Other applicable laws
6.40.010 Purpose

This chapter recognizes the right of residents and visitors to the city to be free from
unwelcome secondhand smoke, which is deemed to be a public nuisance. The purpose
of this chapter is to promote and protect the public health, safety, and general welfare by
prohibiting smoking in public places, in hazardous fire areas, and in City facilities and on
City property where persons will be exposed to unwelcome secondhand smoke and also
the risks and dangers associated with fires. This chapter is further intended to ensure a
cleaner and more hygienic environment for the city, its residents and visitors, and its
natural resources.
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6.40.020 Definitions

The following words and phrases, whenever used in this chapter, shall be
construed as defined in this section:

(@) "Electronic smoking device" means an electronic device that can be used
to deliver an inhaled dose of nicotine, or other substances, including any component, part,
or accessory of such device, whether or not sold separately. This definition includes any
such device, whether manufactured, distributed, marketed, or sold as an electronic
cigarette, an electronic cigar, an electronic cigarillo, an electronic pipe, an electronic
hookah, or any other product name or descriptor, including any component, part or
accessory of such device, whether or not sold separately.

(b) "Employer" means any person who employs the services of an individual
person.

(© "Employee" means any person who is employed by an employer for direct
or indirect monetary wages or profit.

(d)  "Enclosed" means closed in by a roof and four walls with appropriate
openings for ingress and egress.

(e) "Place of employment” means any area under the legal or de facto control
of an employer that an employee or the general public may enter in the normal course of
operations, but regardless of the hours of operation, including, for example, indoor and
outdoor work areas, construction sites, taxis, employee lounges, conference and banquet
rooms, bingo and gaming facilities, long-term health facilities, warehouses, and any
private residences subject to state licensing requirements that are used as child-care or
health-care facilities.

)] "Public place" means any indoor or outdoor public place publicly or privately
owned, including but not limited to any public buildings, restaurants, dining areas, bars,
entryways, elevators, hospitals and health care facilities, public meeting rooms, theaters
and auditoriums, public restrooms, service lines, streets, alleys, rights-of-way, sidewalks,
plazas, beaches and beach access ways, public transportation and bus shelters, parking
lots, parking structures, parks, picnic areas, playgrounds, sports fields, walking paths,
hiking trails, bike paths, and hazardous fire areas. "Public place" includes any place being
used for a public event, including but not limited to a farmers' market, parade, craft fair,
festival, or any other event open to the general public.

(9) "Smoke" means the gases, particles, or vapors released into the air as a
result of combustion, electrical ignition or vaporization, when the apparent or usual
purpose of the combustion, electrical ignition or vaporization is human inhalation of the
byproducts, except when the combusting material contains no tobacco or nicotine and
the purpose of inhalation is solely olfactory, such as, for example, smoke from incense.
"Smoke" includes but is not limited to tobacco smoke, electronic cigarette vapors, and
marijuana smoke.
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(h)  "Smoking" means the release of gases, particles, or vapors into the air as
the result of combustion, electrical ignition, or vaporization and/or inhaling, exhaling,
burning or carrying any lighted, heated or ignited cigar, cigarette, cigarillo, pipe, hookah,
electronic smoking device, or any plant product, including but not limited to tobacco and
marijuana, intended for human inhalation.

6.40.30 Smoking prohibited in public places.

(@) In addition to all places where smoking is prohibited under state or federal
law, in which case those laws apply, no person shall smoke in, and smoking areas shall
not be established or designated in, all of the following areas:

(1) Places of employment; and
(2) Public places.

(b)  Smoking is permitted in the following locations within the city, unless
otherwise provided by state or federal law or this code:

(1) Private residential properties, other than those used as a child-care or
health-care facility subject to State licensing requirements; and

(2)  Within a moving or stationary vehicle, including a vehicle on a public street
or right-of- way or parked in a public place.

(c) No employer, owner, operator, manager, employee or other person having
control of a place of employment or a public place shall knowingly permit smoking in an
area in which smoking is prohibited by law. This subsection does not require the physical
ejection of any person from the business or the taking of steps to prevent smoking under
circumstances that would involve a significant risk of physical harm.

(d) The owner, operator or manager of a hotel, motel or bed and breakfast
establishment may establish rules permitting or prohibiting smoking on the portions of the
property not open to the public, including guest rooms, pools, and similar facilities and
areas, provided that such rules comply with applicable laws.

(e) No employer, owner, operator, manager, employee or other person having
control of an outdoor dining area, restaurant, snack shop or alcohol beverage
establishment shall place ashtrays on tables or otherwise make ashtrays or receptacles
for smoking waste available to patrons.

)] Nothing in this chapter prohibits any person or employer with legal control
over any property from prohibiting smoking on any part of such property, even if smoking
is not otherwise prohibited in that area.

6.40.040 Smoking and open fires prohibited in hazardous fire areas.

Smoking and open fires are prohibited in any hazardous fire area as identified by
the chief.
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(@) The fire chief has identified the following locations as hazardous fire areas
and has provided signage identifying such:

(1)  All open space and wildland interface areas in and surrounding the city.
6.40.050 Smoking prohibited in City facilities and on City property.

Smoking is prohibited in all enclosed areas, including buildings and vehicles
owned, leased, or operated by the City of Dana Point, as well as on all outdoor property
owned, leased, or operated by the City of Dana Point.

6.40.060 Smoking prohibited on property of other governmental bodies.

Smoking is prohibited in all enclosed areas, including buildings, as well as on all
outdoor property within the city owned, leased, or operated by other governmental bodies,
including the State of California, the County of Orange, and special districts, when such
other governmental body has consented in writing to the City enforcing the provisions of
this section on such property.

6.40.070 Posting of sign required.

Except where other signs are required, whenever in this code smoking is
prohibited, "No Smoking" or "Smoke Free" signs shall be conspicuously posted by the
owner, operator, manager, or other persons having control of such room, building, or
other place where smoking is prohibited. The City Manager shall post signs at or near
the primary entrance(s) to a public place in which smoking is prohibited and which is
owned or controlled by the City. Signage required by this section shall not be subject to
Chapter 9.37. Notwithstanding this provision, the presence or absence of signs shall not
be a defense to the violation of any other provisions of this chapter.

6.40.080 Enforcement.

(@  The provisions of this chapter may be enforced by the Orange County
Sheriff's Department, any peace officer or fire or code enforcement officer, or other
employees designated by the City Manager.

(b)  While an establishment is undergoing otherwise mandatory inspections, fire
and code enforcement officers may inspect the establishment for compliance with this
chapter.

(c) Notice of the provisions of this chapter shall be provided to all applicants for
a business license or renewal thereof; provided, however, any failure to provide such
notice shall be no defense to a violation of this chapter.

(d) Employers, owners, operators, managers or employees of same shall be
required to orally inform persons violating this chapter of the provisions hereof. The duty
to inform such violator shall arise when such employer, owner, operator, manager or
employee of the same becomes aware of such violation.
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(e) Causing, permitting, aiding, abetting, or concealing a violation of any
provision of this chapter shall also constitute a violation of this chapter.

)] Except as provided in subsection (g), any person who is found to violate
any provision of this chapter shall be deemed guilty of an infraction and shall be
punishable by:

(1) Afine not exceeding one hundred ($100.00) dollars for the first violation;

(2) A fine not exceeding two hundred ($200.00) dollars for a second violation
within one (1) year; and

(3) A fine not exceeding five hundred ($500.00) dollars for a third violation
within one (1) year.

(@)  Anyperson who is found to violate the prohibition of smoking in a hazardous
fire area pursuant to section 6.40.040 shall be guilty of a misdemeanor and shall be
punishable as provided by state law.

(h)  Any aggrieved person may enforce the provisions of this chapter by means
of a civil action on his or her own behalf pursuant to California Civil Code section 3501 et
seq.

6.40.090 Other applicable laws.

This chapter shall not be interpreted or construed to permit smoking where it is
otherwise restricted or prohibited by other applicable laws.

SECTION 2: Section 13.04.105 Prohibition of Smoking of Tobacco Products in
Public Parks is deleted in its entirety.

SECTION 3: Section 13.04.020 Definitions is hereby amended to delete the
definitions of “Smoking” and “Tobacco Product” in subsections (e) and (f).

SECTION 4: CEQA Determination. In adopting this Ordinance, the City Council
finds that the project is categorically exempt from the California Environmental Quality
Act (CEQA) pursuant to Title 14 California Code of Regulations Sections 15061(b)(3) and
15378, in that it can be seen with certainty that the adoption of the Municipal Code
amendments propose no activity that may have a significant effect on the environment
and will not cause a direct physical change in the environment or a reasonably
foreseeable indirect physical change in the environment.

SECTION 5: Severability. If any section, subsection, subdivision, sentence,
clause, phrase, or portion of this Ordinance is, for any reason, held to be invalid or
unconstitutional by the decision of any court of competent jurisdiction, such decision shall
not affect the validity of the remaining portions of this Ordinance. The City Council hereby
declares that it would have adopted this Ordinance and each and every section,
subsection, subdivision, sentence, clause, phrase, or portion thereof, irrespective of the
fact that any one or more section, subsections, subdivisions, sentences, clauses,
phrases, or portions thereof be declared unconstitutional.
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SECTION 6: Effective Date. This Ordinance shall become effective thirty
(30) days after its passage and adoption. Within fifteen (15) days of the date of adoption
of this Ordinance, the City Clerk shall post a copy of said Ordinance in places designated
for such posting and shall certify to the same. The City Clerk shall certify the passage of
this Ordinance and shall cause the same to be published as required by law.

PASSED, APPROVED and ADOPTED this day of , 2017.

DEBRA LEWIS, MAYOR

ATTEST:

KATHY M. WARD, CITY CLERK
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STATE OF CALIFORNIA )
COUNTY OF ORANGE ) ss.
CITY OF DANA POINT )

I, Kathy M. Ward, City Clerk of the City of Dana Point, do hereby certify that the
foregoing Ordinance No. 17-XX was duly introduced at a regular meeting of the City
Council on the __th day of December, 2017, and was duly adopted and passed at a
regular meeting of the City Council on the day of , 2017, by the following
vote, to wit:

AYES:
NOES:
ABSENT:

ABSTAIN:

KATHY M. WARD, CITY CLERK
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STATE OF CALIFORNIA)
COUNTY OF ORANGE ) ss AFFIDAVIT OF POSTING
CITY OF DANA POINT ) AND PUBLISHING

KATHY WARD, being first duly sworn, deposes, and says:
That she is the duly appointed and qualified City Clerk of the City of Dana Point;

That in compliance with State Laws of the State of California, ORDINANCE NO.
17-XX, being:

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DANA
POINT, CALIFORNIA AMENDING CHAPTER 6.40 AND DELETING
PORTIONS OF CHAPTER 13.04 OF THE DANA POINT MUNICIPAL
CODE RELATING TO THE REGULATION AND PROHIBITION OF
SMOKING IN THE CITY

was published in summary in the Dana Point News on the __ day of , 2017,
and, in further compliance with City Resolution No. 91-10-08-01, on the __ day of
, 2017, and the ___ day of , 2017, was caused to be posted in four

(4) public places in the City of Dana Point, to wit:

Dana Point City Hall
Capistrano Beach Post Office
Dana Point Post Office

Dana Point Library

KATHY WARD, CITY CLERK
Dana Point, California
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SUPPORTING DOCUMENT B

Nearly three in four residents support a
city-wide ban on smoking in all public places

[ Do you support or oppose a city-wide ban on smoking in all public places? ]
Support
Somewhat support 12% 73%
Somewhat oppose 10% Total

Oppose

Strongly oppose - 16% 26%

Don't know/NA || 1%

CONSULTANT EXECUTION DRAFT. NOT FOR PUBLICATION

Fairbank, Mastin, Maullin, Metz & Associates - FM3

ATEGY

Q22
48
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High proportions of all subgroups support a
citywide smoking ban in public places

(Total Support)
women - | G0%

Ages 50+
Ages 18-49

Democrats
Independents
Republicans

Homeowners
Renters

Have Older Children
Have Children under 19
No Children

Lived in Dana Point <9 Years
Lived in Dana Point 10+ Years

49
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Support for ban is similar in
Dana Point and Laguna Beach

| Dana Point - 2017 | | *2016 Laguna Beach |
Strongly support _ 61% Total _ 60% Total
= Satisfied s Support
Somewhat support 12% 73% | 15% 75%
Somewhat oppose “l: 10% Total [IJ 5% Total
== Dissatisfied Oppose
Strongly oppose . 16% 26% . 16% 21%
Don't know/NA I 1% 4%

CONSULTANT EXECUTION DRAFT. NOT FOR PUBLICATION.

Fairbank, Mastin, Maullin, Metz & Amsociates - FM3 Q22 "Laguna beach was asked if the respondent felt it was very accurale, somewhat accurate, somewhat inaccurate, or

very inaccurate that | support a proposed city-wide ban on smoking in all public places.” 50

H & STRATEGY
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SUPPORTING DOCUMENT C

Chapter 6.40 PROHIBITION AGAINST SMOKING IN CERTAIN PLACES OPEN TO THE
PUBLIC

6.40.010 Prohibition.

Smoking shall be prohibited in the following public places within the City:
(a) Elevators open to and in use by the pubilic;

(b) Waiting rooms, public hallways and patients’ rooms of every private or public
health care facility, including, but not limited to, hospitals except rooms limited to a single
patient and not open to the general public;

(c) Within every room, chamber, place of meeting or public assembly, during such
time as a meeting required by law to be open to the general public is in progress;

(d) Within any building or room not open to the sky, except the lobby, when that
building or room is open to the public for the purpose of exhibiting any motion picture,
stage drama, lecture, musical recital or other similar performance except when smoking is
part of the stage production;

(e) In any establishment where food is being served to the general public; provided,
however that:

(1) Until June 30, 1995, this prohibition against smoking shall not apply within a
building wherein a “no smoking” area of not less than seventy-five (75%) of the floor space
and of the seating capacity in which customers are served is maintained;

(2) Commencing on July 1, 1995, smoking shall be prohibited in one hundred
percent (100%) of any building where food is being served to the general public;

(3) This prohibition against smoking shall not apply to any area of a building
establishment which is:

0] Open to the sky or open on at least two full sides, and wherein not less than fifty
percent (50%) of such area is a “no smoking” area;

(i)  Any private party or banquet room or rooms during its use by a private party
group or groups;

(iii) Any bar, cocktail lounge, or other similar area where alcoholic beverages are the
primary sales items.

(H) In the halls, reading and viewing rooms of museums and libraries when open to
the pubilic;

(g) Within retail stores doing business with the general public in areas posted by the
management to that effect, except in areas not open to the public. (Added by Ord. 93-07,
4/13/93)

6.40.020 Places Open to the Public Within Buildings Owned or Leased by the City.

Those places open to the public under section 6.40.010 located within buildings owned
or leased by the City shall be regulated under section 6.40.010; the prohibition of Section


http://qcode.us/codes/danapoint/view.php?topic=6-6_40-6_40_010&frames=on
http://qcode.us/codes/danapoint/view.php?topic=6-6_40-6_40_020&frames=on
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4-7-11 of the Codified Ordinances of the County of Orange shall be inapplicable to such
public places. (Added by Ord. 93-07, 4/13/93)

6.40.030 Enforcement of Labor Code Section 6404.5.

(a) The provisions of the Labor Code Section 6404.5, governing smoking in enclosed
places of employment, shall be enforced by the officers of the Code Enforcement Unit of the
Community Development Department and deputies of the Orange County Sheriff’'s
Department.

(b) In the performance of their duties of monitoring and enforcing compliance with
the provisions of Labor Code Section 6404.5, all persons authorized by the Director of the
Community Development Department to engage in such enforcement activities shall have
the power, authority and immunity of a public officer to issue infraction citations. (Added by
Ord. 02-06, 6/11/02)

Chapter 13.04 PARKS AND RECREATIONAL FACILITIES REGULATIONS
13.04.010 Scope.

The provisions of this Chapter 13.04, unless otherwise expressly provided, shall apply
in all parks, beaches, and recreational areas maintained by the City. (Ord. 94-12, 8/23/94)

13.04.020 Definitions.

The following words shall have the meaning indicated when used in these regulations:

(a) “Alcoholic beverage” means alcohol, spirits, liquor, wine, beer and every liquid or
solid containing one-half of one (0.5) percent or more of alcohol by volume and which is fit
for beverage purposes either alone or when diluted, mixed or combined with other
substances.

(b) “Amplified sound” means music, sound wave, vibration, or speech projected or
transmitted by electronic equipment, including amplifiers.

(c) “Natural open-space” consists of Hilltop Park, Harbor Point Park and the South
Strand Open Space as defined in the conservation easement approved by the City on
November 30, 2005 and other conservation areas as may be designated by the City Council,
including the Center for Natural Lands Management (CNLM) Dana Point Preserve.

(d) “Park” means any community park, neighborhood park, trail, natural open-
space, conservation or recreational area owned or maintained by the City.

(e) “Smoking” means inhaling, exhaling, burning, carrying or possessing any lighted
cigarette, cigar, pipe, weed, plant, tobacco product or any other combustible substance in
any manner or in any form.

() “Tobacco product” means any substance containing tobacco leaf, including, but
not limited to, cigarettes, cigars, pipe tobacco, snuff, chewing tobacco, or any other


http://qcode.us/codes/danapoint/view.php?topic=6-6_40-6_40_030&frames=on
http://qcode.us/codes/danapoint/view.php?topic=13-13_04-13_04_010&frames=on
http://qcode.us/codes/danapoint/view.php?topic=13-13_04-13_04_020&frames=on
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preparation of tobacco. (Ord. 94-12, 8/23/94; amended by Ord. 09-05, 5/11/09; Ord. 10-
03, 3/22/10; Ord. 10-04, 3/22/10)

13.04.105 Prohibition of Smoking of Tobacco Products in Public Parks.

Smoking is prohibited and unlawful in all City parks unless specifically permitted by
the prior written approval of the City. Smoking is defined in Dana Point Municipal Code
Section 13.04.020. (Added by Ord. 10-04, 3/22/10)


http://qcode.us/codes/danapoint/view.php?topic=13-13_04-13_04_105&frames=on
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SUPPORTING DOCUMENT D

From: Robin Dier <robinandbobdier@yahoo.com>
Date: September 29, 2017 at 8:09:39 PM GMT+2

To: KATHY WARD <kward@danapoint.org>
Subject: to distribute to city councilmembers
Reply-To: Robin Dier <robinandbobdier(@yahoo.com>

Hi Kathy:

| am unable to attend the city council meeting next week. Would you please distribute my statement to
the council members on my behalf.

| ask that you pass an ordinance prohibiting smoking or vaping tobacco in the city of Dana Point, with the
exception of private residences and in vehicles with the the windows up.

| get severe migraines being anywhere near cigarette smokers and sometimes it is impossible to avoid
especially when they are standing just outside a business or in a large group setting. Besides health
concerns, smokers often leave their butts behind leaving a mess for others to deal with.

Thank you for bringing this important issue to a vote. | was so excited when Laguna Beach made this
decision and hope you follow suit.

Sincerely,

Robin Dier
Capistrano Beach

Agenda item No. _*' é_ﬂ

Oethoe o) ooV7
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BOBBI OGAN
From: KATHY WARD
Sent: Maonday, October 02, 2017 9:26 AM
To: BOBBI OGAN
Subject: Fwd:
FYI...

Begin forwarded message:

From: Mary Therese Spivey <mtspiveypru@gmail.com>

Date: September 30, 2017 at 4:47:44 PM GMT+2
To: kward(@danapoint.org

Hello Kathy,

I won’t be able to make the next City meeting, however [’am very much in favor of the smoking
ban. The City of Dana Point has organically become a place for healthy life style. The Turkey
Trot is one of my favorite’s. With surfing, biking and the city becoming so walkable. I think it
will send a message to young people as well as keep our Clean a little bit cleaner.

Thank you!

MT Spivey

Agenda Item No. ,_g_

Oukd 3, 01
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BOBBI OGAN

From: KATHY WARD

Sent: Tuesday, October 03, 2017 11:04 PM

To: BOBBI OGAN

Subject: Fwd: City Council - Smoking Ban
Attachments: city council - smoking ban.docx; ATTO0001.htm
FYI...

Begin forwarded message:

From: Cindy Monroe <cindymonroel@yahoo.com>
Date: October 4, 2017 at 1:40:06 AM GMT+1

To: KATHY WARD <kward@danapoint.org>
Subject: City Council - Smoking Ban

Hi Kathy,
| planned to attend the meeting tonight, but | came down with a fever, aches and bad

cough.

| hope that | submitted this in time for tonight's meeting!
Warm Regards,

Cindy

949-573-5321

Cindy Monroe
Luxe Restaurant & Martini Bar
www.LuxeDanal’oint.com
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October 3, 2017

Dear members of our City Council,

I had planned to attend the council meeting to speak this evening, but | fell ill. 1am submitting this letter
in lieu of my attendance.

As a 13-year Dana Point resident and business owner, | would like to insert my two cents regarding the
proposed “smoking ban.” First and foremost, | am not a smoker. If you were to verbally survey residents
(as 1 did,) asking them what their most important issue and concern is as a Dana Point resident, nobody
will tell you “public smoking.” The number one response | received by far was the issue of
homeless/transients that have no place to go who are begging in front of Circle K, gas stations and other
storefronts. They are also smoking meth and defecating in our alleyways.

Public cigarette smoking is a non-issue. They only way someone has an opinion about it is if you ASK them
if they like it. There are VERY FEW smokers that reside in our town. For those that do smoke, | have
placed an ash tray in a dedicated smoking area in front of my restaurant which people use respectfully.
Our city’s hotels attract several European tourists — many of which smoke. Would these tourists no longer
be welcome in Dana Point? Would they no longer be welcome to patronize mine and other businesses
due to our “public smoking (non) issue?” Who would patrol these “illegal smokers?” Would it be our
sheriffs who are already spread thin?

| hope that ydu will all see the bigger picture and realize that a smoking ban is not a priority for our city.
Additionally, | urge you to drive by the Sandpiper Bar in Launa Beach on a weekend night. Despite the
smoking ban in Laguna, there are 10 people out front smoking cigarettes at any given time...even with
Laguna’s large/private police presence. This ban seems to be nothing more than part of a political agenda.

Thank you,
Cindy Monroe (33616 Circula Corona)

proprietor )
Luxe Restaurant (24582 Del Prado Ave)
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KATHY WARD
From: linda moore <casalindamg@yahoo.com>
Sent: Monday, October 23, 2017 3:10 PM
To: KATHY WARD
Cc Debra Lewis; Paul Wyatt; JOE MULLER; JOHN TOMLINSON; RICHARD VICZOREK
Subject: No Smoking in Public Ordinance

I am imploring all members of the city council of Dana Point, Ca, to pass with all haste the above ordinance. Not only has the majority
of citizens "polled" agreed with this, but we believe it is the first, best, most important action that should be taken to protect the
physical health of our residents and fo promote our town as a healthy, desirable beach community to visit.

It would prevent the problem of cigarette, cigar, and vape butts littering our beaches, streets and neighborhoods., and go a long way to
improving the hazards of second-hand smoke.

Laguna Beach has already done so; and my friends, neighbors, and others have observed the pleasant, positive effect it is having on

their beautiful village.

Urgently,

Linda D Moore, Dana Point (Historic Village) resident.
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From: Eirlys Kunny <eirlysk@icloud.com>

Date: November 27, 2017 at 6:42:38 PM PST
To: kward@danapoint.org

Subject: Fwd: No smoking in Public (ordinance)

Street name is San Marino.

Sent from my iPad

Begin forwarded message:

From: Eirlys Kunny <eirlysk@icloud.com>
Date: November 27, 2017 at 6:41:06 PM PST
To: kward@danapoint.org

Subject: No smoking in Public (ordinance)

Item #19

| live just up from the Craft House, unbelievable how much smoking going on on outside and the
cigarette butts strewn in the street behind behind. Definitely something should be done. Eirlys Kunny

Sent from my iPad


mailto:eirlysk@icloud.com
mailto:kward@danapoint.org
mailto:eirlysk@icloud.com
mailto:kward@danapoint.org
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From: Elke Lienhop [mailto:lienhop@cox.net]

Sent: Tuesday, November 28, 2017 7:11 AM

To: KATHY WARD; Debra Lewis; Paul Wyatt; JOE MULLER; JOHN TOMLINSON; RICHARD VICZOREK
Subject: No Smoking in Public Ordinance

to: kward@danapoint.org
cc: dlewis@danapoint.org; pwyatt@danapoint.org, imuller@danapoint.org, jtomlinson@danapoint.org,
rviczorek@danapoint.org

Dear Council Members,

I am imploring all members of the city council of Dana Point, CA, to pass the above ordinance.

Not only has the majority of citizens 'polled' agreed with this, but we believe it is the first, best, and
most important action that should be taken.

tlt will protect the physical health of our residents and to wildlife.

It will promote our town as a healthy, desirable beach community to visit. .

It would prevent the problem of cigarette, cigar, and vape butts littering our beaches, streets and
neighborhoods, and go a long way to eliminating the hazards of second-hand smoke.

Laguna Beach has already done so and we should follow their lead.

Sincerely,

Elke Lienhop,

Dana Point resident.


mailto:lienhop@cox.net
mailto:kward@danapoint.org
mailto:dlewis@danapoint.org
mailto:pwyatt@danapoint.org
mailto:jmuller@danapoint.org
mailto:jtomlinson@danapoint.org
mailto:rviczorek@danapoint.org
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From: Roman Groedl| [mailto:romangroed|l@gmail.com]

Sent: Tuesday, November 28, 2017 7:04 AM

To: KATHY WARD

Cc: Debra Lewis; Paul Wyatt; JOE MULLER; JOHN TOMLINSON; RICHARD VICZOREK
Subject: No Smoking in Public Ordinance

Dear council members,

| am imploring all members of the city council of Dana Point, CA, to pass with all haste the above
ordinance. Not only has the majority of citizens 'polled' agreed with this, but we believe it is the first,
best, and most important action that should be taken to protect the physical health of our residents and
to promote our town as a healthy, desirable beach community to visit.

It would prevent the problem of cigarette, cigar, and vape butts littering our beaches, streets and
neighborhoods, and go a long way to eliminating the hazards of second-hand smoke.

Laguna Beach has already done so; and my friends, neighbors, and others have observed the pleasant
and positive effect it is having on their beautiful village and their lives.

Sincerely,
Roman Groedl, Dana Point resident.


mailto:romangroedl@gmail.com
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SUPPORTING DOCUMENT E

b Coarhens far Disacin
Carntral ond Prevertion
| CDC 3T Saving v rowcring Feople™

Health Effects of Secondhand Smoke

O this Page

+ Eecondhand Smoke Causes Cardlovascular Disease
+ Secondhand Smoke Causes Lung Cancer

+ Secondhand Smoke Causes SIDE

+ Eecondhand Smoke Harms Children

» References

S Isthe ation of smoke from the burning end of a clgarette and the smoke bresthed out by smokers. Secondhand smoke contalns more than
7,000 chemicsls. Hundreds are toode snd sbout 70 can cause cancer. 1234

Sincethe 1964 Surgeon Genersal's Report. 2.5 milllon adults who were nonsmokers died they br sEcor 1

There s no risk-free level of exposure to secondhand smoke.

+ Secondhand smoke causes numerous health problems In Infants and children, Including more frequent and severe asthma attacks, respiratory Infectlons, ear
Infectlons. and sugden Infant death syndrome (SIDS).M4

+ Smoking during pregnancy results In more than 1,000 Infant deaths snnually.®

+ Some of the haalth conditions caused by secondhand smoke In adults Include coronary heart disease, stroke, and lung cancer 24

Health Conseguences Causally Linked to Exposure to Secondnand Smoke

CHILDREN ADULTS
Sinoke
Middle =ar di

Hamal irritation

Rasgiralory symgloms,
impaired lung function

- Luayg Caneer

Lowsr raspiratory Coronory heart disease

ilvass

Suddden infant

death syndrome Reprodeciie

effects in women:
Iow birth welght

Note:
The condition In red Is 2 new disease causally linked to secondhand smoke Inthe 2014 Surgeon General's Report?

Secondhand Smoke Causes Cardiovascular Disease

Exposure to secondhand smoke has Immedlate adverse effects on the cardiovascular system and can cause coronary heart disease and stroke *4%

+ Secondnand smoke causes nearly 34,000 premature desths from heart disesss each year Inthe United States among nonsmokers.®
+ Monsmokers who sre exposed to secondhand smoke at home or 8t work Incresse thelr risk of developing hesrt disease by 25-30%.1
+ Secondnand smoke Incresses the risk for stroke by 20-30% 4

+ Secondnand SMOoKE EXpOSUre ceuses more tnan 8,000 aeaths from stroke annually.*

Breathing secondhand smoke can have Immediate adverse effects on your blood and blood vessels, Increasing the risk of having a heart attack >34
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+ Breathing secondnand smoke Interfares with the normal functioning of the heart, blood, and vascular systems Inways that Increase the risk of having a heart attack.
« Ewen brief exposure to secondhand smoks can dameage the lining of blood vessels and cause your bloca platelsts 1o become stickler. These changes can cause 8 deadly
heart attack.

People who already have heart disease are at especially high risk of suffering adverse effects from breathing secondhand smoke and should take speclsl precautions to
svold even brief exposures !

Secondhand Smoke Causes Lung Cancer

Secondhend smoke causes lung cancer In adults who have never smoked.*

+ Monsmokers who sre exposed to secondhand smoke at hame or 8t work Increase thelr risk of developing lung cancer by 20-30%.7

+ Sacondhand smioke cawses more than 7,300 lung cancer deaths smong S nonsmokers esch year ®

+ MNonsmokers who sre exposed to secondnhand smoke are Inhaling many of the same cancer-causing substances and polsons as smokers, 3

= Ewen brief secondnand smoke exposure can damage cells In ways that s=t the cancer process In motlon®

+ Agwith active smoking, the lenger the duration end the higher the level of exposure to secondhand smoke, the greater the risk of developing lung cancer.?

Secondhand Smoke Causes SIDS

Sugden Infant Death Synarome (SI0E) 15 the sudden, unexplained, unexpacted aeath of an Infant In the first year of Ife. SIDE Is the leading ceuse of desth In otherwise
hesithy infants.® Secondhand smoke Incresses the risk for SIDS.>*

+ Smoking by women during pregnancy Increases the risk for S1ID5.347

+ Infants who are exposed to secondhand smoke after birth sre slso st greater risk for SIDS.*

» Chemicals In secondnand smoke appear to affect the brain In ways that Interfers with its regulstion of Infants’ breathing, 24

+ |nfants whodie from SIDE have higher concentrations of niceting In thelr lungs and higher levels of cotinine (3 blological marker for secondhand smoke exposurs)
than Infants who die from other causes.®*

Parents can help protect thelr bables from 5105 by taking the following three sctions:®

+ [Dhonot smoks when pregnant.
+ Do not smoke in the home or around the baty.
+ Putthe baby down to slesp on s back.

Secondhand Smoke Harms Children

Secondhand smoke can cause serious health problems in nhlldr\en.z"‘

+ Studies show that older children whose parents smoke get sick more often. Their lungs grow less than children wha do not brestne secondhand smoke, and they get
more bronchitis and pneumaonia.

+ Wheezing and coughling are more comman In children who breathe secondhand smoke.

+ Secondhand smoke can trigger an asthma atteck In & child. Children with asthmawho are sround secondhand smoke have more severe and frequent asthma attacks.
A severe asthma sttack can put s child's Iife In danger.

+ Children whose perents smoke around them g2t more ear Infections. They alse have fluld In thelr ears more often and have more operations to put Inear tubes for
dralinage.

Parents can help protect their children from secondhand smoke by taking the following actions:*

+ Donot sllow anyone to smoke Snywhere In oF Near your home.

+ Donot allow anyone to smoke In your car, even with the window down.

+ Make sure your children’s day care centers and schools are tobacco-free.

+ [ your state still allows smoking In public areas, look for restaurants and other places that do not allow smoking. "Mo-smoking sectlons™ do not protect you and your
family from secondhand smoke.
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For Further Information

Centers for Disease Control and Prevention

Mational Center for Chronic Disease Prevention and Health Promation
COrffice on Smoking and Health

E-mzil: fobaccoinfodcde sov (malitoctobaccolnfosede pov)

Pnone: 1-800-CDC-INFO

Media Inquiries: Contact CDC's Office on Smoking and Health press ine at 770-488-5493.

Fact Sneets

Adult Data Fast Facts Smokeless Tobacco

Cessatlon Health Effects Tobacco Marketing and Products
Economics Eecondnand Smoks ‘Youth Tobacco Use

Get Email Updates

To recelve emall updates sbout Smoking & Tobacco Use. enter your emall sddress:

What's this? (http:/ fwww.cde gov/ emailupdates ) o . . .
= submit (Javascript:quicksnbscribe(hretarn false:)

Chuink Links

For help with quitting (http./www.smokefree gow)

1-800-QUIT-MOW (http: 1800quitnow.cancar.gov)
1-800-7B4-B4ET

Releted COC Sites:
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Winnable Battle: Tobacco Use

Divislon of Cancer Prevention and Control
Lung Cancer

Matlonal Comprehensive Cancer Control Program

Divislon of Reproductive Health

Multimedia

Follew CDCTobacooFree

(nttp={wnw facebook comicdctobaccofree)

(nttpoifwnansyoutube.comdplaylistflist=-FL184BB1EAI136 EFFELfeature=plep)

Smoking & Tobaooo Use Media
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Secondhand Smoke (SHS) Facts
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* What Is Secondhand Smoke?

* Secondnand Smoke Harms Children and Adults
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* What You Can Do
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Secondhand smoke harms children and adults, and the only way to fully protect nonsmokers is to eliminate smoking in all nomes, worksites, and public places. 2%®
You can take steps to protect yourself and your family from secondhand smoke, such as making your home and vehicles smokefree 27

Separating smokers from nonsmokers, opening windows, or using air filters does not prevent people from breathing secondnand smoke. +2%

Most exposure to secondhand smoke occurs in homes and workplaces 23

People are also exposed to secondhand smoke in public places—such as in restaurants, bars, and casinos—ss well a5 in cars and other vehicles 23

People with lower income and lower education are less likely to be covered by smokefree laws in worksites, restaurants, and bars.

What Is Secondhand Smoke?

» Secondhand smoke is smoke from burning tobscco products, such as cigarettes, cigars, or pipes.j'“
» Secondhand smoke also is smoke that nas been exnaled, or breathed out, by the person srrmlcing.':"‘f'

* Tobacco smoke contains more than 7,000 chemicals, including hundreds that are toxic and about 70 that can cause cancer.

Secondhand Smoke Harms Children and Adults

» Thereis norisk-free level of secondhand smoke exposure; even brief exposure can be harmful to nealtn. 24

» Since 1964, approximately 2, 500,000 nonsmokers have died from health problems caused by exposure to secondhand smoke 1

Health Effects in Children

In children, secondhand smoke causes the following 123

* Earinfections

= More frequent and severe asthma attacks

* Respirstory syrmptoms (for example, coughing, sneezing, and shortness of breatn)
* Respirstory infections (bronchitis and pneumonis)

= A grester risk for sudden infant death syndrome (SIDS)

Health Effects in Adults

Im adults who have never smoked, secondnand smoke can cause:

s Heartdisease
@ For nonsmakers, breathing secondhand smoke has immediate harmful effects on the heart and blood vessels 12

@ [t is estimated that secondhand smoke caused nearly 34,000 heart disesse desths esch yesr during 2005-2007% among adult nonsmokers in the United States. 1
- Lungtancerl'?

& Secondnand smoke exposure caused more than 7,300 lung cancer deaths each year during 2005-200% among adult nonsmokers in the United States.l
* Strokel
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Secondhand
smoke can
infiltrate into
other units
through
hallways and
stairwells.

Dot be shy when it comes to yvour bealth. Talk to your building
manager aboit making your

Secondhand smoke can infiltrate into other units through hallways and stairwel|s.
inf _

Smokefree |ws Can reduce the risk for neart disease and lung cancer among nonsmokers.!

Patterns of Secondhand Smoke Exposure

Expasure to secondhand smaoke can be messured by testing saliva, urine, or blood to see if it contains cotini ne? Cotinine is created when the body breaks down the
nicotine found in tobacco smoke.

Secondhand Smoke Exposure Has Decreased in Recent Years
*» Messurements of cotinine show that exposure to secondnand smoke has steadily decressed inthe United States over time.
e During 1988-1991, almost 90 of every 100 [B7.9%) nonsmokers had measurable levels of cotinine.”

& Dwring 2007 - 2008, about 40 of every 100 (40.1%) nonsmokers had measurable levels of cotinine.”
& During 2011-2012, about 25 of every 100 (25.3%) nonsmokers had measurable levels of cotinine.

® The decrease in exposure to secondhand smake is likely due to:®
& The growing number of states and communities with laws that do not allow smoking in indoor areas of workplaces and public places, including restaurants, bars,

and casinos

@ The growing number of housenclds with voluntary smokefree nome rules

o Significant declines in cigarette smoking rates

= The fact that smoking around nonsmokers has become much less socislly acceptable

Many People in the United States Are Still Exposed to Secondhand Smoke
+ During 2011-2012, about 58 million nonsmokers inthe United States were exposed to secondhand smoke &
* Amongchildren wha live in homes in which no one smokes indoers, those wha live in multi-unit housing (for example, apartments or condos) have 45% higher cotinine
levels [or almost half the amount) than children wha live in single-family nomes.”
* Dwring 2011-2012_ 2 out of every 5 children ages 3 to 11—including 7 out of every 10 Black children—in the United States were exposed to secondhand smioke
regularhr.ﬂ
* During 2011-2012, more than 1in 3 [36.8%) nonsmokers who lived in rental housing were exposed to secondhand smoke 8

Differences in Secondhand Smoke Exposure

Racial and Ethnic Gruupsa
* Cotinine levels have declined in all racial and ethnic groups, but cotinine levels continue to be higher among non-Hispanic Black Americans than non-Hispanic White
Armericans and Mexican Americans. During 2011-2012:
e Mearly half (46.8%) of Black nonsmokers in the United States were exposed to secondnand smoke.
o About 22 of every 100 (2 1.8%] non-Hispanic White nonsmaokers were expased to secondhand smoke.

o Mearly a quarter [23.9%) of Mexican American nonsmokers were exposed to secendhand smoke.
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Income®

+ Secondhand smoke exposure Is higher among people with low Incomes.

+ Dwring 2011-2012, more than 2 out of every 5 (43.2%) nonsmokers who lived below the poverty level were exposed to secondnand smoke.
Occupation!®

+ Differences In secondhand smoke exposure related to people’s [obs decreased over the past 20 years, but large differences still exist.

» Some groups continws to hawve high levels of secondhand smoke exposure. These Include:

& Blus-collar workers and service workers
e Construction workers

What You Can Do

You can protect yourself and your family from secondhand smoke by: 234

+ Qunting smoking If you are not already 8 nonsmoker

» Mot allowing amyone to smoke anywhere In or near your home

+ Mot allowing amyone to smoke In your car, even with the windows down

+ Making sure your children’s day care center and schools are tobacco-free

+ Beeklng outrestaurants and other places that do not allow smoking (f your state still allows smoking In public areas)
» Teaching your children to stay eway from secondnand smoks

+ Being a good role model by not smoking or using any other type of tobacco
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Real-Time Measurement of Outdoor Tobacco Smoke

Particles

MNeil E. Klepeis, Wayne R. Ott, and Paul Switzer

Stanford University, Stanford, CA

ABSTRACT

The current lack of empirical data on cutdoor tobacco
smoke (OTS) levels impedes OTS exposure and risk assess-
ments. We sought to measure peak and time-averaged
OTS concentrations in common outdoor settings near
smokers and to explore the determinants of time-varying
OT5 levels, including the effects of source proximity and
wind. Using five tvpes of real-time airborne particle mon-
itoring devices, we obtained more than 8000 min waorth
of continuous monitoring data, during which there were
measurable OT5 levels, Measurement intervals ranged
from 2 sec to 1 min for the different instruments. We
maonitored OTS levels during 15 on-site visits to 10 out-
door public places where active cigar and cigarette smok-
ers were present, including parks, sidewalk cafés, and res-
taurant and pub patios. For three of the visits and during
4 additional days of monitoring cutdeors and indoors at
a private residence, we controlled smoking activity at
precise distances from monitored positions. The overall
average OTS respirable particle concentration for the sur-
veyvs of public places during smoking was approximately
30 pg m—*. OTS exhibited sharp spikes in particle mass
concentration during smoking that sometimes exceeded
1000 pg m—* at distances within 0.5 m of the source.
Some average concentrations over the duration of a ciga-
rette and within 0.5 m exceeded 200 pg m—, with some
average downwind levels exceeding 500 pg m—3. OTS
levels in a constant upwind direction from an active cig-
arette source were nearly zero. OTS levels also approached
zero at distances greater than approximately 2 m from a
single digarette. During pericds of active smoking, peak
and average OTS levels near smokers rivaled indoor to-
bacco smoke concentrations. However, OTS  levels
dropped almost instantly after smoking activity ceased.

IMPLICATIONS

Thiz article is the first peer-reviewed publication of system-
atic measwrements of 0TS concentrations. The main con-
clusion from these data, that OTS levels can be substantial
urder certain conditions, is wital to the develooment of
outdoor tobacco control pobcy. Because adequate infor-
mation on OTS levels and human exposures has previcusly
been lacking, the estimation of health risks associated with
0TS has been hindered, and public discourse conceming
0TS has been impaired. The present study alzo has shown
that continucus, portable arbome particle monstors ane
suitable in 0TS investigations across a range of locations
and environmental conditions.

S22 Journal of me Alr & Waste Management Assoc B ion

Based on our results, it is possible for OTS to present a
nuisance or hazard under certain conditions of wind and
smoker proximity.

INTRODUCTION

Secondhand tobacco smoke (SHS), also called environ-
mental tobacco smoke (ETS) or passive smoke, is defined
as diluted and dispersed air pollutant emissions generated
from the consumption of tobacco products. Emissions
may be exhaled by a smoker {mainstream) or by leaving
the burning tip of a cigarette or cigar {sidestream). When
occurring outdoors, SHS is called outdoor tobacco smoke
{OTs).

Indoor SHS has an established connection to adverse
health outcomes in adults and children, such as asthma,
respiratory infection, and lung cancer.! More recent work
has shown an association between SHS exposure and re-
duced cognitive ability in children,? increased respiratony
disease in adults from work exposure and increased cancer
for people exposed at home as children,? increased coro-
nary heart disease in women exposed at home or work,*
and a general increase in mortality for persons living with
smokers.® The U5, Surgeon General’s Report titled “The
Health Consequences of Involuntary Exposure to Tobacco
Smoke” concludes that there is no level of exposure to
SHS without some associated risk,® and the California Air
Resources Board (CARB) recently designated SHS as a
“toxic agent,"” a classification alse given to pure com-
pounds such as arsenic or benzene ®

The body of evidence demonstrates clear harm from
SHS exposure and supports the pursuit of exposure reduc-
tion policies. In 1995, California Assembly Bill 13 was
passed, which effectively banned smoking inside eating
and drinking establishments throughout California.
Other state- or country-wide initiatives that ban smoking
inside bars and restaurants have also been enacted.?

Cities and counties hawve just started to institute bans
on outdoor smoking, such as those for parks and beach-
e5.'® Bans may be supportable because of the drift of OTS
inside buildings or from the littering of cigarette butts,
COutdoor smoking bans may also serve to discourage
smoking behavior in general, by making it more difficult
for smokers to find a place to light up or by preventing
children from associating smoking with enjoyable out-
door activities. Howewver, the ongoing debate over the
appropriateness of outdoor bans from an exposure stand-
point suffers from a lack of air monitoring data. To date,
no data have been published in the archival literature on
the systematic measurement of human exposure to OTS.

Volume 5T May 2007
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Table 1. Characteristics of five real-time sifbome particle monitors used in the present work.

Munitor Type

Abbreviation

Doscrints

References

Fiezobaiznce

Nephelometer

Laser photometer

Laser counter

Fhotoalectric memeal

PIB

HEPH

SIDEPAK

GAIMM

The model 3511 (Kanomax, Inc) =nd model B540 (T3, Inc.) PIBs mezsure RSP
mezE5 in wnits of pg m—* by passing an air siream though 2 3.5-pm size-
selective particle impactor 2nd omio @ vibrating piemelaciric crystal. Tha
frequency change in the crystal is converted o 2n =wersge perticle
concerirafion with = resolution of —10 wg m~, which we record auiomaticaly
in 1-min infarvals using A custom-buikt logging system.

The modal M303 integrating nephelometer (Aadiance, Inc.) uses & flzsh lamp and
optical fiker to measure a light scatiering coefficient ("exinction coefficient”) for
particies drzwn into e instrument at intervals == emall 2= 2 seconds. The
instrumant does not include = sir-selective inlket.

The modal AMSA0 SIDEPAK (TS i= 2 807 hght scatieding system wsing & 670-nm
laser diode that is precalibvated by the manufacturar vsing Arrona roed dust fo
mezsure zernsal mess in wnits of mg m™. In the present work, we equipped
the monitor with & 2.5-am impactor and used the intamel logger to record
leweds &t intervals =5 smal =5 10 seconde. Bafore each monitoning visit, the
SIDEPAK inlet flow rzte was adjusted fo 1.7 | min—" using = Gilibrator primary
fiow c=librator

The model 1.108 laser counter (GRIMM, Inc) imemally recands counts of airborna
partides avery minute in 14 size ranges from 0.3 to 20+ pm with 2 resolution
of 1 particle count par liter. & measures light photons from & semiconducior
laser that hewe been scatiered at an sngle of 007

The modal PAS 2000CE photoslectric serosol sersor (EcoChem, Inc) fakes
aifvartage of the physics of PAH photpamiszion on the surfzce of particks. It
uses LIV light to ionize PAH on pedicks <1 pm in dizmeter and measwres the
resulting electrical changes. The ingtrumant is precalibrated fo imdemally record
the mass concentration of PAH in wnits of ng m~* at intervals == small =5 30
saconds. Beceuse it measures parficde-bound PAH, the PAS instrument may
respond diffarently to aercsnls that have comparable tot=l mess concentrations

106t et al.% and Sem et a7

Brauer et =" and
Aadiance Aesearch™

T5ps

Grimm Technologias™

108t and Siegmann® and
EcoChem Arelytics™

but wary in their surface PAH content

To meet this need, we performed OTS monitoring surveys
and controlled OTS experiments in public cutdoor loca-
tions and a private residential patio using state-of-the-art,
real-time particle sensing instruments. These instroments
were anticipated to be useful for pinpointing and under-
standing transient elevations in OTS pollution. We expect
that the results of our study will be helpful to those
involved in tobacco-related policy development, as well
as to risk assessors and environmental epidemiclogists.

EXPERIMENTAL WORK

Although there are many potentially toxic compounds in
both the gaseous and particle phases of SHS 211 for the
present work we used airborne particle concentrations to
characterize SHS levels. The use of particles to indicate the
presence of SHS is common practice.)? Airborne particles
comprise a significant portion of the sidestream and
mainstream mass emissions from burning cigarettes and
other tobacco products, and indoor particle concentra-
tions associated with SHS are substantial.’® The size range
of SHS particles is approximately 0.02-2 pm, so that all
of the SHS particles fall within the ine particulate matter
{PMz )} and respirable suspended particle (RSP; also called
particulate matter with diameters «<23.5 pm) size ranges.
When inhaled, these particles can deposit in the human
lung. Other benefts of using particles to characterize SHS
are that particle concentrations can be measured using
standard technigues, particles have a direct assocdiation
with adverse health effects, and there are existing health
standards for time-averaged particle concentrations.'®

Violume 57 May 2007

Because many types of portable continuous monitors
for airbome particles are currently available, we decided
for the present study to use a range of different instru-
ments to characterize dynamic OTS levels in the field and
under controlled conditions. The simultanecus use of
multiple monitors of the same type and of different types
allowed us to achieve a high level of confidence in mea-
sured OTS levels and to perform intensive evaluations and
comparisans of the instruments.

Real-Time Monitors

We used 5 types of portable real-time airborne particle
monitoring instruments to measure OTS concentrations
at intervals ranging from 2 sec to 1 min. The monitor
types included a piezoelectric microbalance (piezobalance
[FZB]), a photoelectric aerosol sensor (PAS), and three
light-scattering photometers: an integrating nephelome-
ter (NEFH), a laser particle counter (GRIMM), and a laser
diode photometer (SIDEPAK). A brief summary of the
characteristics of each real-time particle monitoring in-
strument, along with references to the scentific literature
or manufacturers’ guides, is given in Table 1. We selected
each instrument because of its sensitivity to tobacco
smoke particles, rapid response time, portability, and/or
proven reliability in the field. In addition to these instru-
ments, we used a real-time hot wire anemometer to record
airflow (0.01 m sec™! threshold), temperature, and rela-
tive humidity (RH) every minute (VelociCale Model 8386,
TSI).

JOLmEl of e Alr & Wasie Managemen Associafion 523
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Table 2. Mative unitz =nd conwersion factors for resl-time partide monitoring instrument readings.

"Conversion Factor from Native Units to RSP Mass Concentration {pg m—7)
*Imstrument Mative Units I Gl 5 &l
Fa pgm™? — — —
NEPH 10-5m™" 4Em g’ +04 O0TEm g~ 047
SIDEPAK mgm~* 33 = 107" mg pg™’ +03 053 = 107" mg g ™" 048
GRIMM counts L7 6300 counts m” fg L)~ +300 160 counts o fpg L)' 0%
PAS ngm? 083 ng g’ +04 0.19 ng pg~’ 0.A

Notes: "Real-time =irboma particle monitoring instrument abiweviations: FIE — Kanomax or TS| PZE; NEPH = Radiancs integrating nephelometer; SIDEPAK -
T3l Sidepak laser photometar; GAIMM = Grimm lzser counter; PAS = Ecochem photosfeciric zeneol sensor. *The sample mezn 7 = 12) of comversion factors
from native wnits to estimated RSP mass concentration units are given for readings of each rezflime mirbome particle monitoring instrumant. Also given are the
00% confidence imtervals for the sample mesn 2 Dividing the native wnits by the convarsion facior gives RSP units of pg m™. The comvarsion factors ware
determined by comparing awersge parficle measurements for fresh cigarette smoke emissions of the NEPH, SIDEPAK, GRIMM, =nd PAS instruments against those
for the PZB instrument tzken during 12 monitor collocation experiments where vabd PTH readings were available. Abbrewiations: ¥ = the sample mean; Cl,, =
the B0% confidance interval for the sample maan; s = the sample stndard devistion; sf = the relstive stendard devistion.

The PZE was designated as the reference particle mass
monitor because it provides direct measurements of RSP
mass concentrations and it has a long history of use with
tobacco smoke. The PZB has been shown to agree well
with reference pump- and filter-based RSP measurements.
Ot et al.'® provide a review of previous studies that eval-
uated the PZB, including one by Sem et al.,"” who report
PZE mass readings for tobacco smoke to be within 15% of
flter-based samples. Based on @ recent experiments that
we performed in a m*® chamber using cigarettes and
incense as sources, we found that average mass readings
of an impactor-equipped FZB were within approximately
10% of average mass concentrations determined from
cyclone mass filter samples (B = 96%).

Instrument Testing and Calibration

The NEFH, SIDEFAK, GRIMM, and PAS continuous mon-
itars can be used to estimate RSP mass concentrations.
However, it is essential to first calibrate them with respect
to the specific aerosol under study. We tested, calibrated,
and compared the monitoring instruments for a tobacco
smoke source during a set of 14 side-by-side experiments
in a 44-m* room of a residence. For each experiment, a
single cigarette was lit and allowed to burn by itself (smol-
der smoked) for 4-10 min. Doors and windows were kept
closed, except to clear smoke from the room in between
experiments. The room 5HS particle concentrations were
measured during and after each cigarette bum period. We
subtracted background particle levels, which were ob-
served just before smoking began, from all of the readings.
Owver the range of relative humidities, which we measured
during the experiments {40-70%), we found no influence
of EH on measured particle levels.

We calculated one conversion factor for each of 12
experiments where valid PZB readings were available {see
Table 2) by taking the ratio of the fresh 5-min average for
the PAS, SIDEPAK, GREIMM, and MEPH readings to the
fresh PZB 5-min average RSP mass levels measured during
a period starting 5-10 min after smoking stopped (at
which time concentrations were evenly mixed in the
room). Background levels were subtracted before taking
the ratio. Fresh levels were used to determine conversion
factors, because OTS was expected to consist exclusively

524 Journal of Me Alr & Wasie Managemen! Assoc B ion

of fresh emissions. Except for the GEIMM monitor, we
used the raw readings of each instrument to determine
the conwversion factors. In the case of the GRIMM, we used
the sum of all of the particles from the lowest measured
diameter of 0.3 pm up to 3 pm, because tobacco smoke
particles are expected to be in the 0.02-2 pm range.!'4
Although linear regressions between l-min average PZB
readings and the other instruments across all of the well-
mixed concentrations (fresh and aged) showed generally
good agreement on a per-experiment basis (BY = 80—
990, there was evidence of a nonlinear relationship in
many cases. Our use of ratios of background-subtracted
5-min average particle concentrations to calculate conver-
sion factors, rather than linear regressions, resulted in
lower relative wariation for conversion factors, likely be-
cause it minimized biases because of deposition, coagula-
tion, or evaporation of tobacco smoke particles occurring
over time.

The average comversion factors from NEPH and
SIDEPAK native units to RSP units observed in the present
study (4.6 m* g=? and 3.3 » 10-% mg pg—?, respectively)
are similar to those determined by other investigators. For
example, Brauer et al.'¥® found a value of 4.7 m* ¢! for
the NEPH conversion to mass for dgarettes, and both
Travers'® and Lee® found values of ~3 » 107% mg pg~!
for the SIDEPAK conversion. Lee performed 14 laboratory
calibration tests of the SIDEPAK using gravimetric PM; ;
filter samples and a smoking machine. Previous investi-
gators have also found good agreement between personal
nephelometers (e.g., the MIE personal DataRam) and ref-
erence gravimetric methods when calibrated for the target
aerosols and adjusted properly for high REH.2? Personal
nephelometers, which have been used by U.5. Environ-
mental Protection Agency (EPA) and others to character-
ize particle exposures,22 operate on principles similar to
the SIDEPAK and NEPH light-scattering photometers used
in the current study. Our SIDEPAK conversion factor cor-
responds with an internal “custom calibration factor™ of
approximately 0.3 (dimensionless), which is calculated by
multiplying our result by 1000 and taking the reciprocal.

Unlike the other particle instruments, the PAS is ex-
pected to exhibit variation in response to RSP based on
the polycyclic aromatic hydrocarbon (PAH) content of
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particle emissions, and it only responds to particles <1
pm in diameter.”® However, evidence suggests that the
PAS-measured PAH in cigarette smoke consistently tracks
RSP mass across a range of cigarette types and smoking
styles. Ding et al.2* report that mainstream smoke for U.S.
cigarettes contains 1-1.6 pg of PAH per cigarette. The
average PAS-to-RSP conversion factor of 0.83 ng pg™",
which we observed in the present study for the PAS mon-
itor's response to smolder-smoked Marlboro cigarette
emissions, implies that 0.083% of the emitted particle
mass consists of particulate PAH. Our valwe for the con-
version factor is similar to a value of 0.8 ng pg~' observed
by Repace® in a casino and values of 1 and 0.8-1.3 ng
g~ ! ohserved in two of our previous studies, 227 which
used an older version of the PAS monitor (Model PAS
10004, EcoChem, Inc.). We found that the older PAS 10000
menitor's response had to be reduced by a factor of 10
relative to the PAS 2000CE because of the fact that the
1005 uses a krypton bromine ultraviclet (UV) lamp,
whereas the 2000CE uses a mercury vapor UV lamp.

Our use of particles measured by the GRIMM in the
0.3- to 3-pm range avoided interference from nontobacco
sources of ultrafine particles (<0.1 pm) and large dust
particles (=3 pm). The empirical GRIMM conversion fac-
tor of 6300 counts m* (ug L)~" agrees well with a theo-
retical mean value of ~6500 counts m? (pg L)™' (relative
standard deviation [RSD] of 0.15), which we calculated
from the particle count data by assuming spherical parti-
cles, a uniform distribution of particle sizes in each size
bin, a particle density of 1.1 g cm™?, and a lognormal
particle size distribution with a mass median diameter of
0.2 pm and a geometric standard deviation of 2.14

We estimated the error associated with readings of a
given monitor by computing the ratio of 1-min values for
matched instruments of the same type. We also estimated
the error associated with conwersion of native PAS,
GRIMM, NEFH, and SIDEPAK readings to RSF mass units
by computing the ratio of the estimated 1-min average
RSP mass units for each monitor to the native RSP mass
values measured by the PZB. The results of these calcula-
tions showed generally good consistency for intrainstru-
ment and interinstrument comparisons, with the bulk of
errors << 10—20%.

On-Site Monitoring Visits

To establish typical OTS levels, we conducted 15 on-site
feld wisits to 10 public outdoor locations containing
smokers, including restaurant and pub patios, cafes, air-
port sidewalks, and a public park {see Tables 3 and 4 and
the location schematics in Figure 1). These wisits were
designed so that we could measure the average particle
exposure attributable to emissions from real smokers that
might ccour during a meal at an outdoor establishment or
while waiting on a sidewalk or in some other public area.

During each on-site visit, we made real-time measure-
ments of airborne particles using the GRIMM and/or the
PAS instrument or the SIDEPAK instrument. We used the
PZE as a supplemental instrument during a single visit.
We used the GRIMM, PAS, and SIDEPAK for the visits
because they are more portable and unobtrusive than the
PZB and NEPH monitors. For each wisit, we measured OTS
levels during periods with active smoking. To provide
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background levels, we also measured during times when
no tobacco sources were active.

For nine of the visits (31-59), we measured OTS par-
ticle levels using the PAS and/or GRIMM while sitting ar
standing on each patio or sidewalk and observing the
activity of nearby cigarette and cigar smokers, but, be-
cause patrons engaged in uncontrolled smoking, we were
not able to make precise measurements of the distance
between smokers and the monitoring instruments. The
monitors were generally positioned at breathing height
{4—6 ft) or table height (-3 ft). The inlets of the GRIMM
and PAS monitors were placed within 12 in. of each other
where possible. The time spent mear active smokers
ranged from 0.5 to 3.4 hr per visit.

For three on-site visits to cutdoor patios (OCI-0C3),
we smoked or smolder-smoked cgarettes or dgars near
the monitoring positions for smoking periods of 0.1 and
0.5 hr. We used the GRIMM and/or PAS to measure OTS
particles during these visits.

Finally, during three site wvisits to sidewalk patios
(OP1-0OP3), we measured OTS levels using the SIDEFAK at
precise distances from active cigarettes, which were either
smolder smoked or human smoked, for periods ranging
from 0.6 to 1.7 hr. We also measured temperature, air
speed, and RH continuously during these wvisits,

Matched Monitor Experiments

To guantify the relationship between distance from the
smoker and OT5 concentration, that is, the proximity
effect, and to make direct comparisons between OTS and
indoor SHS levels, we performed controlled experiments
on four days (E1-E4) at a private residence (Tables 3 and 4
and BP1 in Figure 1} using pairs of matched PAS, MEFH,
and GRIMM instruments at different distances from burn-
ing dgarettes. We smolder smoked successive cigarettes
both on the outdoor patio and inside the residence. For
maost experiments, we made continuous measurements of
air speed, temperature, and RH.

The El experiments consisted of six outdoor patio
experiments on a single day in which a cluster of single
PAS, NEPH, and GRIMM monitors were surrounded by
five burning cigarettes at distances of 2, 4, or 6 ft and
heights of 3-4 ft for periods of 10 min per experiment.
The digarettes were positioned in concentric pentagonal
arrangements so that cigarettes surrounded the monitors
at equal distances for each experiment. This arrangement
was expected to diminish the impact of wind direction on
measured concentrations. In addition to the six cigarette
experiments, we conducted two experiments in which a
single cigar was smoked for 20-30 min at a distance of 4
ft from the monitor cluster. For all of the experiments, a
second, identical cluster of particle monitors, which was
intended to provide continuous background levels, was
positioned ~28 ft (8.5 m) from the first cluster and
around the comer of the house.

For experiments E2-E4, we built two mobile particle
monitoring  assemblies containing PAS, MNEPH, and
SIDEPAK instruments fastened to wheeled chairs. On each
day, we created seven to nine periods of smolder-smoked
cigarette activity lasting 30-50 min, using three to five
individual cigarettes burned successively. The monitoring
inlets and burning cigarettes were both at an approximate
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Table 3. Swmmeazry of 0TS on-sife surveys and experiments.

“Overall Average 0TS RSP

Wame " peationis) Sowrces “Duration {hr) Concentration (pg m—¥)

(On-zite surveys wilh uncontmiied fuman smokers

5 PP, PRZ H 05T 13 B4 [PAS)
52 PRz H G5 T 1.0 5D [PAS)
53 PR H, C& C 1.3 20 (PAS), 51 (GRIMN)
54 RC H C 10 & (PAS)
55 RC H C 14 10 PAS)
56 PR3 H G5 C 114 30 (PAS), 42 (GRIMN]
57 PR3 H, C 14 26 (ERIMM)
58 AR H, C .6 I (PAS), 30 (GRIMN)
59 AR H, C .5 56 (PAS), 15 (GRIMN)
(Oin-site surveys with contmilsd amobler-smoked cigamites or & contmisd amoker

DCA PR3 H, C& C 0.5 B2 (PAS) 17 (GRIMM)
ocz PE 5C 04 B7 (PAS), 23 (GRIMM), ED [PZE)
0c3 BF2 H C 0.1 27 (GRIMM)

On-gite proimaiy experiments with comimiise awoloer-smofed cigasties or 8 contmiisd amoksr
o™ §Ci, 563 5C 1.7 133 (SIDEPAK)
ez AP 5C .6 106 |SIDEPAK)
e 502 H, C 14 109 |SIDEPAK)

Frivate pati gxpenmants with controfed smoosr-smoked coarst'e or machine amoked cigars
E BF4 5C 20 4B (PAS), 10 (CRIMM), 10 MEPH)
E2 BF4 5C 7 AT (PAS), 28 (CRIMM], 10 MEPH)
E3 BF4 5C 10 B4 (PAS). 20 (GRIMM), 22 NEPH)
E4 BF4 5C 25 38 (PAS), 18 (GRIMNY), 16 NEPH)

Notss: *51—50 = on-site visits {surveys) to patios and sidewslk zress with human smokers; 0CG1-0C3 = on-ste
controlled wisite [survays) for which the investigztors controlled the smoling or smaldar smoking of one or more
cigaretiss or cigars nesr the momitors; OP1-0P2 = on-site progmity experiments with controlled smolder- or
human-smoked cigaraties positioned =t precise distances from the momitoring pesitions; E1-E4 = controlled
expariments parformed =t @ private residence (patic, Fwing room, bedroom) with smolder-smoked cigarettes
positionad =t precize distances from two separste monitoring positions. ®Codes refer to one of the cutdoor locstions
listed in Table 4. 5G4, 5C2, and 503 = sidewalk c=dés; PP, PR2, and PP2 = pub patios; AC - resort cafs; AP -
restaurant pafio; PK = paric plaza; AP = airport sidewalk; BP1 and BPZ = private beckyard patio. *H = human
smoked, 5 = smolder smoked, CG = cigars, C = cigareties or cigarilios. “Durstion of the monitoring pariod during
which OT5 sources were intermitiently or continuowsly sctive. "Tha estimated swerage 0TS REP concemitration in pg
m~* determined by comveried messuremenis of a PAS, GRIMM, MEPH or SIDEPAK instrument {indicated in
parentheses) taken during times when cigaretiss or cigars wera active. Background levels ware subtracted. PAS =
Ecochem photoelectric sarosol semsor, GRIMM = Grimm laser particle counter; PZ8 — Kanmomex or TS| PZE;
NEPH — Rzdiance integrating naphefometar; SIDEPAK — T5| Sidapak |aser photometer. Results for 5450 inchude
tima when smokers were imtermittently =ctive at a location. Results for OC1-0C3, 0M-0P3, and E1-E4 include
times when = cigarstts or cigar was smaked or smolder smoked by the investigators nesr the monitoring position.
Athough expariments E2-E4 included indoor 3HE measurements, they ware not included in the calculated avarage
0TS particle concentrations shown in the t=hls.

height of 34 ft. To provide acourate background levels,
we measured particle concentrations during intermediate
time periods with no cigarette activity, which were of
similar duration as the smoking periods. For each period
of smoking activity, the two monitoring assemblies were
placed on opposite sides of the source at distances of 0,25,
0.5, 1, 2, or 4 m. On day 4, the PZB instrument was added
tor the suite of monitoring instruments.

Immediately after five to six periods of controlled
outdoor cigarette combustion on the backvard patio (BP1
location; E2-F4 experimenits), we moved the monitoring
assemblies indoors and performed several experiments in
the bedroom or living room of the residence. The design
of the indoor experiments was nearly identical to the
outdoor experiments, except that only distances of 0.25
and 0.5 m from the burning cigarette were monitored,
and the experiments were performed inside the house
where all of the exterior doors and windows were closed
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during pericds of smoking activity. In addition, for one of
the two living room experiments, a small fan was intro-
duced to explore the effect of controlled air directionality.
The fan blew air at a rate of -0.4 m sec™! from the source
toward one set of monitors. The airflow because of the fan
was approximately equal to the average ground-level out-
door airflow rate that we observed during the patio exper-
iments and on-site surveys (see below).

RESULTS AND DISCUSSIOMN

Measured concentrations of OTS consistently showed
sharp spikes in airborne particle levels during periods
when cigars or cigarettes were active. The structure of
the peaks could be observed using the MEPH and
SIDEFAK instruments, which provided readings at in-
tervals of 2 and 10 sec, respectively (see Figure 2). Some
peaks exceeded 1000 pg m—>. Transitory peaks of this
nature, which are seen in close proximity to activity
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Table 4. Characteristics of 0TS monitoring locations.
Byilding Chistance histance g, of

Width "apth Height tn o Tahbles 15eating
Site Nbbrevistion imj {m] Building (m] Street (m) ot Benches Capacity
Sidewalk c=ié 1 L4 12 ] T 2 £ 10 )
Sidewalk c=id 2 =2 £ ] E i E 3 10
Sidewalk c=d 3 o2 % = ] 3 2 = {33
Pub patio 1 P E g E 3 £ ] =
Pub patio 2 pog 12 g ] 5 15 2 i)
Pub patio 3 pog iE 12 2 g 12 i5 100
Restzurant patio AP 12 5 T a7 15 ] 42
Rasort cafi AC o 7 4 2 am 2 B
Park plaza P, % il T 18 12 | B
Airport sidewalk P 5E 4 ] ] 12 =50
Baciyard patio 1 BP 11 ] E 2 11 - -
Backyard pati 2 BPZ E 4 z z 300 - -

Noiss: See Figura 1 for schematics of each location. "The approximate width and depth of the sidewsalk or patio area imtended for sitting or standing that is
associated with the locstion. "The spproximata height of the building facede immedistely adjacent to the sidewslk or patio =t each locstion. “The approximate
distances from the monitoring posifion to the front of the nesrest building and to the nesnest madwsy Farthest monitoring posifion of all those wead). *Tha
approamate number of tsbles or bemches that wene present st e=ch locstion during the day of monitoring =nd the estimsted number of sests [medmum

pecupancy).

sources, have been attributed to *microplumes” by pre-
vious investigators, 28 who observed them within 2 m of
indoor point sources of pollution. Microplumes are de-
fined as thin concentrated streams of smoke, or some
other air pollutant, that follow complex trajectories
during periods of release. When the microplumes im-
pinge on a monitor inlet, the monitor momentarily
registers a high peak in concentration. Over time and at
further distance from the source indoors, the micro-
plumes dissipate, and pollution becomes well mixed in
an interior space, persisting long after the source has
been extinguished. In contrast to persistent and mixed
indoor levels, which exhibit smooth rises and decays in
concentration, OTS consists entirely of periods charac-
terized by microplumes. There is no period where OTS
is well mixed, and OTS disappears almost instantly
when tobacco sources are extinguished.

We analyvzed the OTS data in terms of raw concentra-
tion readings, 1-min average concentrations, and averages
on a per-visit, per-experiment, or overall basis. All of the
results presented are for periods of continuous (experi-
ments) or intermittent (surveys) active smoking. Before
averaging and data analysis, we subtracted background
levels for each day’s worth of data from each monitor. We
created a consistent and integrated database by calculat-
ing l-min averages for each monitor and by converting
the native units of each monitor into units of RSP mass
concentration (pg m~?) using the mean conversion fac-
tors in Table 2. The guantitative discussion of variation in
OTS levels during each monitoring episode refers to either
peak values over intervals as low as 2 or 10 sec or to 1-min
average levels. During nearly all of the cutdoor monitor-
ing periods on patios and sidewalks where RH was mea-
sured, it was fairly low, averaging --40% with a range of
20—-65%. Therefore, correction of OTS levels because of
high BH was deemed unnecessary. Where measured, out-
door temperatures averaged 26 °C with a range of 10-
38 *C and owtdoor ground-level wind speeds (~1 m above
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ground) averaged 0.41 m sec™! with a range of ~0-1.2

m sec

Typacal OTS Levels

Tables 3 and 5 contain overall average OTS particle mass
concentrations for periods of smoking during the outdoor
on-site field visits and for breakdowns by various factors.
Mote that the results presented in Table 5 are not meant to
imply direct comparisons of concurrent measurements
for the different instruments, because not all of the mon-
itors were used during a given visit.

As determined from PAS instrument measurements
during the on-site wvisits with natural and controlled
smoking (51-86, 58-59, and OC1-0C2), average esti-
mated RSP mass concentrations of OTS particles on a
given day ranged from 6 to 67 pg m~? with an overall
average of 33 pg m—*. The estimated GRIMM RSP levels
for similar visits to outdoor patios (53, 56-59, and OC1-
OC3) ranged from 17 to 51 pg m " with an average of 34
g m—=. The PZB levels from a single visit with controlied
smoking near the monitor (0C2) averaged 60 pg m—#
{0.4-hr averaging period).

Im gemeral, the variation in 1-min average OTS levels
{Table 5) was very high, with overall RSDs of 1.7 for the
PAS and GRIMM instruments. This varation results from
the ocourrence of sharp spikes in the OTS concentration
time series because of swirling microplumes, Peaks in
I-min average OTS levels during site visits were observed
to reach as high as 300-600 pg m—* as measured by the
PAS and GRIMM instruments.

The estimated RSP mass concentrations determined
from PAS measurements in the present work may have been
influenced by montohacco sources or differences in PAH
emissions for different types of tobaceo products or smoking
styles relative to what we used during the calibration exper-
iments. Ott and Siegmann® report very different PAH con-
centrations for different combustion sources. In the current
study, we found that the PAS monitor was more sensitive to
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some non-0T5 particles, such as diesel exhaust and soot
from some types of candles, than the other instruments,
because these emissions can be high in PAH. We minimized
bias in the PAS measurements caused by other sources by
including only levels for the PAS when no non-0TS sources
or unexplained concentrations were observed.

Despite possible interference from other sources, the
general validity of the PAS results (and their applicability
to estimating OTS RSP} is supported by their generally

S8 Jowrna of Me Alr & Wasie Managemen! AssocE fion

good agreement with the estimated RSP levels derived
from the GRIMM instrument. Some of the differences
that we observed between the two instruments may have
resulted from microplume effects, in which localized
peaks in particle concentration occurred near only one
monitor's inlet at a given instant.

To [acilitate direct comparisons to PAS measurements
performed in other studies, the estimated RSP values re-
ported here can be converted back to the mative units
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Table 5. Observed OTS particle concentrations during patio and sidewslk café on-site visits in RSP mass units (ug m7L

PAS? GRIMM? PIE"

Factor N x ] =i 4 " x 5 s " x 5 sr
(Overall® Bs2 n E5 i7 el u 5T i7 g B0 45 na
Cigaretias” 434 16 » 20 178 5 43 17 g B0 45 na
Cigars and cigarettes" HE B0 ] 13 161 43 87 16 - - - -
Closed ares’ 6 B2 =] 13 75 5 5 i5 - - - -
(Open ares® L i | L] 10 x4 20 40 i7 g B0 45 na

Noiss: This able contzins grouped descriptive statistics calculated from 1-min average OTS parficle measurements ohesrved during mine onsite wisits 51-50,
where natural smoking of cigaretiss and cigars by smokars occurred [imtermittent smoking), =nd thres onsite visits 0G1-0C3, during which one or mane cigaretias
or cigars wara smolder smoked by the investigators nesr the monitar{s) jcontinuous smaking). The RSP mass units for the PAS and GRIMM were estimated using
conversion factors from native PZB ASP walues based on the results of controlled collocation experiments wsing all of the monitors and = cigaretts source (e
tewt). Background levels wers subtracted from all of the instrument measurements. The monitors are sbbreviated as follows: PAS = Ecochem photoslectric asrosol
senzor; GRIMM = Grimm lzser particle counter; and PZE = Kanomax or TS| PZB; The abbrevistions for statistics are: n = sample size of 1-min average walues;
& = RSP sample mean in pg m-3; 5 = RSP sample standard dewiafion in g m—2; and s/ = RSP refative standard devistion [dimensionless). *The PAS and
GRIMM were used fogether for & of 13 visits (see Table 3). “The PZB was only present at the OC2 wisit (see Tzble 3). “Resulis taken ower all 13 wisits. Hesults
for time periods when only cigareties were observed fo be active. 'Results for time periods when bath cigars and cigarettes waere observed to be acfive. 9(losed
areqs are patios locsted st restzurants or pubs and enclosed with a fence or wall on all sides so that directionzl air flow was effectively impeded (PP1 and PPZ)
Wlpan areas were sidewszlks, sidewalk cafés, or parics where, sithcugh there mey hawe been trees, umbrellas, and low barriers, there was enough open space
that 8 potenti=l "street camyon” effect could occur whereby air fiow was chenneled across the patio becsuss of the presence of surrounding buwildings [SC1, 502,
SC3, BP2, PK, RC, AP, and AP

{nanograms per meter cubed) of the PAS instrument by
using the conversion factor of 0.83 ng pg~! presented
abaove. For example, the average per-visit particle-bound
PAH concentrations measured during on-site surveys
where smoking occurred were 5-56 ng m > with an over-
all average of 27 ng m—?, which is similar to the particu-
late PAH concentrations reported by Ott and Siegmann®™
using the same PAS 2000CE monitor.

As shown in Table 5, overall average 075 concentra-
tions for time periods when both cigarettes and digars
were active (30 and 43 pg m~? for PAS and GRIMM,
respectively) were 40-70% higher than those when only
cigarettes were active (16 and 25 pg m 7). This result may
have ocourred because cigars are active over a longer pe-
riod of time than are individual cigarettes. In addition,
average OTS concentrations measured by the PAS and
GRIMM instruments during visits to outdoor patios that
were enclosed by fences or walls (PP1 and PP2 locations)
were 50% and 43% higher, respectively, than those ob-
served in more open areas (52 and 51 pg m—¥ vs. 21 and
29 pg m~7). In the more open patios (SC1-5C3, BPZ, PK,
RC, RP, and AP locations in Figure 1), which may have

contained tables, chairs, umbrellas, and low fences, air
could flow across the patio, perhaps influenced by a
“street canyon”™ effect characterized by air movement in a
consistent direction along building boundaries. In con-
trast, the enclosed patios had walls on four sides that
protected patrons from wind and may have contained
OTS emissions to a greater degree.

Outdoor versus Indoor Concentrations

The 3 davs of monitoring at a residence (E2-E4), during
which parallel measurements were performed indoors
and outdoors using the PAS, GRIMM, NEPH, and FZB
instruments, provide data for direct comparisons between
OTS levels and indoor SHS levels. Tables 3 and 6 summa-
rize the average OTS and indoor SHS particle concentra-
tions observed during periods of active smoking for these
experiments. Figure 2A shows the complete time series of
one set of experiments (E3) for the NEPH instrument.

The effect of accumulation of cigarette emissions in-
doors and the effect of room volume were plainly evident
during the experiments. Although OTS concentrations

Figure 2. (4) Realtime 0TS and indoor SHS ASF mass concentrations determined from raw 2-second MEFH instrument readings during &
=t of patio experiments (E3) perdformed in the backyard of 3 residence using smolder-emoked cgarsttes. Average ASP mass concenirations
are shown for each penod when cgareties were active, indicated by solid horizontal bars, for both northery and southerdy monitoring positions
at spurce-receptor distances of 0.25, 0.5, 1, and 2 m. The scuthery average concentrations, shown in larger typsfaca, were consistently higher
than the northerdy ones for outdoor measurements, likely becawse the preveling winds were in the southedy direction. Outdoor air speed
aweraged 0.5 m sec—! on the patio during times that cigarettes were active. The mdoor air speed was closa to zero. (B) Realtime OTS RSP
mase concentrafions determined from raw 10-second SIDEPAK instrument readings during an on-site proximity expsdment (OP3) performed
on & sidewsalk patio with a hwman smoker. Average mass concentrations during periods of emoking are indicated by solid horizontal bars. The
distanca of the monitor from the emoker, which ranged over four values between 0.5 and 3.7 m, ks also given. Air speed averaged 0.16 m sec ™'
during times that cigareties were active. (C) ReaHime OTS RSP mass concentrafions detzmmined from raw 10-second SIDEPAK instrument
readings during an on-site proximity experiment (3F1) performed on & sidewalk patio whers cigarsttes were smolder smoked at five diffzrent
digtancas from the instrument, ranging from 0.3 m (1 f) to 2.7 m (2 fi). Average mass concentrations during pencds of smoking are indicaied
by solid horizonial bars. Duwring this set of expenments, wind was conaisiently blowing in & single direction slong the sidewall. Al of the
concentrations were monitored in the downwind direction, except for the second cigarette at 0.6 m, for which concentrations were monitored in
the cpposite (upwind) dirsction. Alr speed averaged 0.5 m sec ™' during times that cigareties ware active.
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Table 6. Observed OTS and indoor SHS particle concanirstions during controlled experiments E4—E4 and OP4-0P3 in ASP mass units (g m—).

PASY GRIMM? HEPH" FIB* SIDEPAK®
Factor " 4 ] ar " x 5 f-ii 4 " r & & m ¥ & &r " x 5 &F
Cutdoor™ 029 50 143 23 4062 22 H0 23 052 15 & 17 - - - - 220 120 1M 15
Living room” ZE N 10 23|/ W x 12 2% 2 2 07 W 3F/ 12 D3 - - - -
Badroom® 22 4 48 10 22 106 105 10 22 05 B 0B 11 105 T4 07 - - - -
[0.25, 0.5) m® i3 0B 175 16 [ L O® AT 332 I/ B 14 - - - i 477 238 13
[05,4) m? am 43 217 2 16 A 13 22 1 1 1D - - - - B 128 12 1D
[1.2) m® 3 19 5 13 HO 12 M 249 A 7 B 13 - - - - 2 2 i 0B
[24] m? 38 B B4 28 4 5 13 28 2 2 04 - - - - 4] 11 7 06
Northerfy™ 455 28 6 27 465 17T & 313 465 12 ® 22 - - - - - - - -
Southery® 421 72 144 20 465 T 45 16 45 W B 14 - - - - - - - -
Downwind B - - - - - - - - - - - - - - - B2 i/m 23 14
Upwind® - - - - - - - - - - - - - - - - i 25 {10 04

Notes: This tble contains grouped descriptive statistics celeulated from 1-min average 0TS particle mezsurements observed during four comtrolled day-long
experiments at @ residence (E1-E4] and threa on-site prosimity experiments [0P4-0PZ), for which diztance from contimuously active tobacco sources was
recorded precissly. The ASP mass unite for PAS, GRIMM, NEPH, and SIDEPAK imstruments =re estimsted kased on comversion factors to FZE RSP mass
concamtration units that weres czloulated from the results of controlled cigerstte emoking experiments pardormed using the collacated meomitoring instruments.
Background lewsls were subirscted. The monitors are abbrevisted as follows: PAS = Ecochem photoelectric aerosol sensor; GRIMM = Grimm lasar particla
courter; MEPH — Radiancs integrating nephalometer; PZB — Kanomse PEB; znd SIDEPAK — TSI kzzer phobometar. The abbreviations for statisfics arec n = sampla
size of 1-min average velues; ¥ — ASP sampla mean in pg m~%; s = RSP sample standard dewiztion in pg m~>; and &% — relative standard deviation
(dimensionless). *The PAS, GRIMM, 2nd MEPH were usad together for the E1-E4 day-long experiments {s== Table ). The PIB was only used during the indoar
partion of the E4 experiments. "The SIDEPAK was only used (by iselfy during the 0P1—0P3 prosimity experiments (see Table 3} “The "Dwbdoor” row contains
statistics calculziad from OTS levals across 21l of the axpariments. The "Liwing Room™ 2nd "Badroom” rows contain indoor SHE results for the two indoor locations
when the fan was off or monitors were upwind from the fan. Indocr SHS levels were anly measured =t distances of 0.25 and 0.5 m from the monitoring positions.
Apart from the two rows |abeled "Living Room™ and "Esdroom,” all of the rows in the table are for OTS levels anly. “The distznca fram the sourca in four groupings
for OTS levels only. [ or ] indicates left or right imit is inclusive, and ) indicates right limit is exclusive. "For thres outdoor experimants on the residential patio
(E2—E4), groups of monitors wera plzosd in northery and southerly directions. "For these cutdoar results (084, the plume of the cigaretta emissions wes obsarved
to move in & singla direction for the entire duration of the experimant, aither towsrd the monitor (Downwind resulis) or away from the monitor {Upwind results).

dropped immediately to background levels when the ciga- numbers of fine particles containing PAH, resulting from
rette sources were extinguished, indoor SHS concentrations different dgarette combustion conditions.
persisted at relatively high levels and slowly decayed for Although the owverall average OTS particle levels were
hours until the doors were opened to ventilate the house. lower than the indoor SHS levels when taken over all of
As expected, the smaller bedroom with a volume of the distances, except for the PAS instrument, the OTS
44 m* had larger average indoor SHS particle concentra- levels at distances <0.5 m were roughly equal to or greater
tions during smoking (105 pg m~* from PZB) than the than the average indoor living room levels for all of the
living room (35 pg m—* from PZB), which had a volume instruments. In addition, during other experiments on
of =400 m” (see Table 6). The average indoor SHS levels sidewalk cafés or restaurant patios (OF 1-0P3) where wind
observed in this study were similar to those chserved by effects were evident, average OTS levels during smolder or
Ozkaynak et al,® who report that secondhand smoke human smoking for the SIDEPAK instrument were 106—
contributes approximately 30 pg m~~ on average to in- 133 pg m~? for all of the distances, which are close to the
door particle ]WE!S in homes. [:n_th.e present study, we levels observed in the bedroom during smoking. For in-
observed PZB particle mass peaks in the living oo and dividual digarettes smoked or smoldered at a sidewalk café
bedroom of approximately S0 and 200 pg m™", respec- within 0.5 m of the monitor {OP1 and OF3; see Figure 2,
tively, which are similar to peak values that we observed B and C), average OTS particle levels measured by the
in previous real-time monitoring studies of cigar and cig- SIDEPAK instrument during smoking exceeded 200 hE

arette smoking in homes 2530

The average OTS particle concentrations that we ob-
served during each experiment across all of the distances
were 10-22 pg m~* for the NEPH, 1829 pg m—? for the
GRIMM, and 38-61 pg m* for the PAS, with overall
averages of 15, 22, and 50 pg m 3, respectively (as shown

m~* for several different cigarettes and 500 pg m— for
another dgarette, indicating that circumstances can
sometimes lead to short-term OTS levels that substantially
exceed typical indoor SHS levels.

in Table &). The overall average indoor SHS concentra- Wind Effect

tions, when the fan was not operating and at distances of The experiment in the living room of the residence, where a
0.25 and 0.5 m only, were 30-35 pg m~¥ in the living fan was used to blow the plume of a buming dgarette
room and 46-106 pg m—= in the bedroom for the differ- toward a set of monitors at an air speed of ~0.4 m sec™,
ent types of instruments. The higher levels measured out- demonstrates how wind can elevate OTS levels in down-
doors and lower levels measured indoors by the PAS in- wind directions (Figure 2A). For this particular experiment,

strument may be because of emission of different the fan increased average NEFH levels during smoking by
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approximately three times at a downwind monitor relative
to an upwind monitor,

This effect is further illustrated by our observation
that the two sets of monitors positioned on either side
of the active cigarette sources on the outdoor residen-
tial patic recorded much different OTS particle levels.
The average levels in the northerly direction were ap-
proximately 40-60%: lower than those in the southerly
direction (Table 6). From the time profiles for one set of
measurements (Figure 2A), it is evident that outdoor
levels could be higher than corresponding indoor (non-
fan) levels in one direction but near zero in the opposite
direction.

The clearest evidence that wind leads to extremely
high OTS levels during smoking was provided by the
results of the OP] experiment at the first sidewalk cafe
where six cigarettes were smolder smoked at five distances
from the SIDEPAK monitor (Figure 2C). For this experi-
ment, the wind was observed to consistently blow the
smoke microplumes in a single direction at an average
speed of 0.5 m sec™! when cigarettes were active. Upwind
levels were practically zero, whereas the average down-
wind particle levels during smoking were 582 pg m~ at
0.3 m, and even at 1.2-2.7 m they were still elevated
above background by 13-41 pg m~*. The 10-sec spikes in
the downwind OTS particle time series sometimes ex-
ceeded 1500 pg m—=.

Proximaty Effect

We observed a clear reduction in OTS levels as the dis-
tance from a tobacco source increased. Generally, average
levels within 0.5 m from a single cigarette source were
quite high and comparable to indoor levels, and OTS
levels at distances greater than 1 or 2 m were much lower.
Howewver, during on-site proximity experiments OF1 and
OP3, OTS was still detectable by the SIDEPAK at distances
of approximately 3—4 m from a single cigarette on side-
walk patios. A NEFH instrument also registered slightly
elevated particle concentrations at a distance of 8 m from
a cluster of burning cigarettes and around the corner of
the house during a backyard patio experiment (E1).

To summarize and quantify the proximity effect ob-
served in our study, we it curves to average OTS particle
concentrations {y) as a function of the distance from the
source {x). Figure 3 shows two curves with separate fits for
data from the sidewalk cafés (OP1-0F3: y = 444 x % + 27
x ' + 4.1) and the backyard patio (E1-Ed: y = —-03x 2 +
16.8 x~! — 2.8), where distances were measured precisely.
Every point represents the overall average for a given dis-
tance across all of the smoking periods and instruments at a
given type of location. The levels on the private patio were
generally lower and dropped off by 1-2 m, whereas the cafe
levels, where winds may have been stronger and/or more
directional, started out approximately four times higher and
did not entirely drop off by 4 m.

Previous OTS Studies
Before the current study, few data on OTS levels have
been available. In an unpublished study, the CARB mea-
sured 1- and 8-hr average nicotine concentrations, num-
ber of active cigarettes, and wind characteristics outside
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Figure 3. Owerall average OTS RSP mass concentrations across
all of the instnemenis as a function of proximity o the 0TS source,
caloulated using levels measured dunng sxperiments on a backyard
patio and two sidewalk cafés for which source prosimity was re-
corded pracisely (see E1-E4 and OP1—-0P3in Table 3). Background
RSP levels were subtracted from all of the measwements. The
backyard patio experimeants used smolder-emoked cgaraties in an
area shieldad by fences and trees. The sidewalk café expenments
used smolder- or human-smoked cigarettes.

an airport, a college, a government center, an office com-
plex, and an amusement park® Average OTS nicotine
concentrations were strongly affected by counts of the
number of smokers and moderately affected by the size of
the smoking area and the measured wind speed. The
observed 8-hr average OTS nicotime levels in locations
with relatively stronger winds or a smaller number of
smokers were ~0.1 pg m~? or less. In locations with a
larger number of smokers, the levels could reach 1 or 3 pg
m . These OTS levels are in the middie range of ohserved
indoor SHS nicotine levels, which can average from 0.01
to 10 pg m . Based on the CARE study, Californians who
spend time close to outdoor smokers could potentially be
exposed to OTS levels similar to those associated with
indoor SHS concentrations.

The general indings of the CARB study are compatible
with the ndings of the current work, The CARB resulis
establish the potential for relatively high OTS exposures in
places where smokers congregate. The experiments in the
current work go further to guantify potential exposures un-
der specific wind and proximity conditions, foousing on
single smokers. Extrapolation of our controlled experimen-
tal methods and results to multiple smokers is complex,
because one must consider the relative positions between
each source and the receptor. Generally, we would expect
that exposure increases in proportion with the number of
active smokers. The exact increase depends on the amount
of time that the receptor spends downwind and at a given
distance from each source.

WVolume 57 May 2007

Item #19



12/05/17

Incremental Contributions to 24-he Total
Exposure

It is useful to calculate per-cigarette 24-hr incremental
exposure {{E;,) concentrations for OTS, where IE,, is de-
fined as the contribution of a given OTS-related event
involving one cigarette to a person's 24-hr total particle
exposure. For example, during on-site experiment OF1,
we observed an average OTS particle concentration at a
distance of 0.3 m from a cigarette of 582 pg m~¥ in the
downwind direction. Because the cigarette lasted approx-
imately 10 min, we calculate a per-cigarette 24-hr incre-
mental exposure as follows: [E;, = 582 pg m— = 10
min/1440 min = 4 pg m . The calculation amounts to a
weighting of the per-cigarette average concentration by
the proportion of time that the cigarette lasts with respect
tor the 24-hr (1440 min) day.

The incremental exposure concept allows one to
combine exposures for different events and to compare
the total to health-related standards or other reference
lewels. For example, if a person experienced nine ciga-
rette events over the course of their day (with each
event similar to the one that occurred at 0.3 m in the
OP1 experiments), then their overall 24-hr OTS particle
exposure would be 9 % 4 pg m~? = 36 pg m— 3 This
exposure would just exceed the EPA 24-hr health-based
ambient standard for fine particles, which is currently
35 pg m . Note that the EPA standard was devised for
ambient air pollution, which is likely to have substan-
tially different composition than tobacco smoke pollu-
tion. However, because secondhand smoke contains
many toxic compounds, including carcinogens, it is
likely that, at a given airborne particle concentration,
OTS carries the greater risk.

CONCLUSIONS

The measurement of OTS is a new area in terms of epide-
miologic and human exposure investigations. The
present work provides some of the first evidence that OTS
lewels can be substantial under certain conditions of wind
and proximity. The major findings of our research are
summarized below.

First, real-time particle instruments, especially those
based on light scattering, are useful in characterizing the
determinants of OTS levels, which fluctuate on a time
scale of seconds. The different particle detection instru-
ments provide consistent findings and support the gen-
eral conclusion that significant OTS levels can occur near
smokers.

Second, outdoor particle concentrations measured
close to a cigar or digarette exhibit multiple concentration
spikes, or microplumes, which are similar to those that
have been observed close to indoor particle sources.

Third, average OTS particie levels near active sources
over the course of one or more cigarettes can be compa-
rable with average well-mixed indoor SHS particle levels
observed to occur in living rooms or bedrooms during
smoking. Average OTS particle concentrations can reach
hundreds of micrograms per meter cubed. Unlike indoor
5HS levels, which decay slowly over a period of hours,
OTS levels drop abruptly to zero when smoking ends.

Fourth, OTS levels are highly dependent on wind
conditions. Upwind levels are likely to be wvery low,

Violume 57 May 2007

Page 46

Klepeis, Ot and Switzer

whereas downwind OTS levels during periods of active
smoking can be very large with 10-second peak levels at
the closest positions potentially exceeding 1500 pg m—*
and average levels over the duration of a single cigarette
potentially exceeding 500 pg m—*.

Fifth, OTS levels are highly dependent on source
proximity. Levels at 0.25-0.% m can drop by half or more
as the distance increases to 1-2 m. At distances =2 m,
levels near single cigarettes were generally close to back-
ground. The concentrations at different distances are in-
fluenced by wind conditions. We found that it was pos-
sible for there to be detectable OTS levels at downwind
positions of =4 m from a single active cigarette. Also, as
the number of active cigarettes increases, the distance at
which OTS is detectable is likely to imcrease.

Sixth, in outdoor restaurant patios and parks, where
there may be muitiple smokers, between & and 20 ciga-
rettes smoked seguentially could cause an incremental
24-hr particle exposure greater than a threshold level of
35 pg m " for a person who is within 0.5 m of the
smokers. This threshold level is the 24-hr EPA health-
based standard for fine particles.

Cur results demonstrate that OTS can be high dur-
ing periods of smoking in locations where persons are
near active smokers. Therefore, it is possible for OTS to
present a nuisance or hazard under certain conditions.
Examples of scenarios where OTS levels might be high
include eating dinner with a smoker on an outdoor
patio, sitting at a table next to a smoker at a sidewalk
café, sitting next to a smoker on a park bench, or
standing near a smoker outside a building. Children
who accompany a smoking parent or guardian may
experience substantial exposure. Outdoor restaurant or
pub workers who spend a significant portion of their
time within a few feet of active smokers are also likely
to receive relatively large total OTS exposures over the
course of a dav, possibly exceeding the EPA 24-hr
health standard for fine particles. If one is upwind from
a smoker, levels most likely will be negligible. Howewver,
if the smoker's position changes or one spends time
downwind from a smoker, then moving to a distance of
=2 m can reduce the likelihood of experiencing ele-
vated particle exposure because of OTS. Future studies
should measure OTS levels for dynamic situations with
multiple smokers, including continuous measurements
of personal OTS concentrations or biomarker levels for
workers in outdoor locations.

Support for health-based OTS bans may lie in a
potential acute effect on susceptible populations. Short-
term OTS exposures might be life threatening for high-
risk persons, because the human cardiovascular system
is very sensitive to secondhand smoke.* A recent be-
fore-and-after smoking ban study showed a decreased
chance of myocardial infarction when a ban was in
place,32 which suggests that there is an acute risk asso-
ciated with SHS exposure for persons at increased risk of
coronary heart disease or with known coronary artery
disease. 3
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