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Highlights of Battelle's International Environmental Leadership Winter 2005
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Examining Sidestream Smoke ExPOSure with the
Centers for Disease Control and Prevention

Centers for Disease Control and
Prevention (CDC) and Battelle
recently conducted a study to gain
a better understanding of disease
risk associated with the exposure of
non-smokers to sidestream smoke,
which is the smoke that emits from
the end of a lit cigarette. In other
studies, it has been found that side-
stream smoke is two to five times
more concentrated in some carcino-
gens than the mainstream smoke
inhaled by a smoker.

The study focused on how
biomarkers of cigarette smoke
exposure are affected by cigarette configuration (menthol
vs. non-menthol), race, and gender in an attempt to further
examine the finding in the Surgeon General’s report on
smokers, which indicated that the incidence and mortality
rate for African American men was twice as high for smok-
ing-related cancers (lung, oral, and esophageal) than for
Caucasian men. This statistic is somewhat intriguing in that
African American smokers often smoke substantially fewer
cigarettes per day than Caucasian smokers and are generally
three times more likely to smoke a menthol cigarette than
Caucasian smokers.

Forty non-smokers, consisting equally of men and
women, and African Americans and Caucasians, were
recruited for the study. These subjects were exposed to
a controlled level of sidestream smoke generated using a
30-port automated smoking machine and Battelle’s large

non-menthol cigarettes to produce sidestream smoke levels

environmental chamber. The machine smoked menthol or \\

similar to those found in a smoky

bar. Saliva, blood, and urine
samples were collected from each
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subject before, during, and after
exposure. During each four-hour
exposure period, carbon mon-
oxide, nicotine, particle distribu-
tion, air exchange rate, tempera-
ture, and relative humidity were
measured in the chamber. CDC
was responsible for analyzing the
biological samples for specific
tobacco-related metabolites.

Increases in serum, urine, and
salivary cotinine concentrations
with exposure were essentially the
same for men and women, and
for African Americans and Cauca-
sians. Although salivary cotinine differences between pre-
and post-exposure were consistently greater for subjects
exposed to sidestream smoke from menthol compared with
non-menthol cigarettes, this difference was not statistically
significant. Two carcinogen markers of interest (4-aminobi-
phenyl and NINAL) also showed relatively small differences
in response according to race, gender, or cigarette type.

The carbon monoxide and nicotine measurements
demonstrated similar levels for menthol and non-menthol
cigarettes. However, the particle distribution indicated that

' the menthol cigarettes used in this study produced signifi-
- cantly more smaller-diameter particles than the non-men-

thol cigarettes. This result is important from a disease-risk
standpoint, as smaller particles (0.3 — 0.5 um) are more
likely to reach the alveolar region of the lung, and thus
carcinogens attached to them may take a longer time to
clear from the body.

For more information, contact
Ms. Marielle Brinkman at

(614) 424-5277, brinkmmc@battelle.org.




The Aircraft Cabin: Environmental
and the Comfort and Health of Fassengers and Crew

The aircraft cabin is a challenging microenvironment

for maintaining the health, comfort, and well-being of
passengers and crew. Space is limited, conditions can feel
cramped, the outside environment is extreme, and travelers
can experience anxiety because they have lost control over
their situation and their environment. During flight, the
passengers and crew experience noise, reduced atmospheric
pressure, vibration, low relative humidity, somewhat vari-
able temperature, and potential air quality degradation. In
light of these facts, it is not surprising that passengers and
crew have registered complaints about the aircraft cabin
environment for decades.

Battelle recently completed Part I of a comprehensive
two-part study designed to acquire cabin environmental
data and to assess passenger and crew perceptions of health
and comfort on a large number of flights. To measure cabin
environmental variables, three instrument packages were
designed and assembled. To assess passenger and crew per-
ceptions of health and comfort in the cabin environment,
two interrelated questionnaires were developed.

The questionnaires, measurement systems, and procedures
were tested on four commercial flights on two participating
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Diagram of instrumented suitcases
used to monitor environmental quality
on commercial aircraft

Quality

airlines in April 2004. The cabin environment was moni-

tored throughout each flight, from boarding through de-

planing, for ozone, carbon monoxide, carbon dioxide, and
volatile and semivolatile organic species, fine particles, tem-
perature, relative humidity, air flow, vibration, noise, and
light level. In addition, short-term measurements of most
of these species were made in bleed air for a few minutes
during each flight (bleed air is air from outside the aircraft
that is processed through the engine compressors and envi-
ronmental control system to supply air to the cabin).

The test flights were conducted on a 737-800 and a
757-200 aircraft, and two MD-80 aircraft. These were
regular commerecial flights carrying revenue passengers, and
ranged in length from 3 to 4 hours. Selected findings from
this Part I study are:

B Temporal and spatial temperature variations observed
during the four test flights were generally minimal.

B Humidity tended to decrease during the cruise portion
of the flight to a minimum value near 10%.

B Elevated levels of carbon dioxide were observed on all
flights, especially during boarding and deplaning, but
the levels were well within guidelines.

B Ozone was higher in the cabin during cruise than during
boarding or deplaning for all flights, but on only one
flight did it reach levels of concern.

B Carbon monoxide and fine particulate matter were well
below levels of concern, with the exception that
particulate matter was elevated during deplaning.

B Ethanol and acetone were the dominant volatile organic
compounds observed on all flights; naphthalene was the
most prevalent semi-volatile organic compound.

B Sound levels reached values of concern at some locations
and noise was identified as an issue on a number of
questionnaires.

For additional information, please contact Dr. Chet Spicer
at (614) 424-5319, spicerc@battelle.org.
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The Battelle-operated
Pacific Northwest
National Laboratory
(PNNL) will lead a $10
million, five-year, multi-
institutional National
Institutes of Health study
to devise 3-D imaging and
computational models of
respiratory systems in hu-
mans and other mammals.

The grant will enable the
Department of Energy (DoE)
laboratory and its partners
to devise 3-D imaging
techniques and simulations
of unsurpassed detail that
promise better understand-
ing and improved treatment
of asthma and other respi-
ratory ailments associated
with environmental factors.

The research will cul-
minate in a “pulmonary
physiome,” a web-based
model for researchers and clinicians.

“This partnership will build the foundation for studying
environment-disease interactions,” said Dr. Rick Corley,
PNNL staff scientist and program director. Specifically,
the project aims to “provide researchers and clinicians with
uniquely predictive tools to develop a quantitative under-
standing of the impact of airborne environmental agents
and inhaled drugs on human health and to answer impor-
tant questions on how respiratory structure relates to func-
tion. This will greatly assist in the evaluation, diagnosis, and
development of treatments.”
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PyNN L/Partne_;g
to Develop

Virtual Lung

Consulting of Los Alamos, NM.
PNNL is a DoE Office of Science laboratory that solves
complex problems in energy, national security, the environ-

PNNL established its
leadership in the field in
2001 when it rolled out the
model of working rat lungs
it called “the virtual respi-
ratory tract.” At the time, it
offered the clearest picture
yet of how pollutants enter
the respiratory system,
how they move and where
they accumulate.

The other institutions
participating in the new
study are the University
of Washington, University
of California at Davis,
the University of Iowa,
Oregon State University,
University of Utah, CIIT
Centers for Health Re-
search of Research Triangle
Park, N.C., Mountain-
Whisper-Light Statistical
Consulting of Seattle, and
Computational Geometry

ment, and life sciences by advancing the understanding of
physics, chemistry, biology, and computation. PNNL has
3,800 employees, has a $600 million annual budget, and has
been managed by Battelle since the laboratory’s inception
in 1965.

For more information, contact Dr. Rick Corley at
(509) 376-8642, rick.corley(@pnl.gov or Mr. Kelvin Soldat
at (509) 375-6810, kelvin.soldat@pnl.gov.
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Heipfng the Navy Address
Human Health Risks

For the past several years, Battelle has been supporting
the United States Navy in remediating and closing sites
as part of Installation Restoration (IR) Program activities
at the former Long Beach Naval Complex (LBNC). The
former LBNC, located on the south side of Terminal Island
within the Los Angeles and Long Beach Harbor districts,
encompasses the former Naval Station Long Beach and the
former Long Beach Naval Shipyard. Over the years, indus-
trial activities at the sites had resulted in contamination of
soil and groundwater that were deemed as potential threats
to human health and the environment if not addressed
eftectively. The ultimate goal of the IR Program at these
sites is to complete the cleanup so that the former LNBC
property can be transferred to the City of Long Beach with
a covenant in the deed warranting that all necessary reme-
dial action has been taken.

Human health risk assessments were conducted for the
sites at the former LBNC as part of remedial investiga-
tions performed by previous contractors. Battelle prepared
teasibility studies, proposed plans, and records of decision

for 11 of the 16 sites.

T

The remedial alternatives evaluated for the feasibility stud-
ies were based on ecological risk and human health risk
exposure scenarios. Because this site has been redeveloped
as a port and is never expected to be used for residential

or other sensitive purposes (e.g., hospital or daycare), the
worker scenarios developed for the risk assessment were
deemed appropriate. The evaluation of ecological risk was
prompted by the fact that contaminants in groundwater
have the potential to migrate to the marine environment.

A key strategy for the Navy and the port in addressing
the human health risks was to isolate the areas of concern
that presented an exposure risk and either treat or remove
the contaminants or implement institutional controls such
as land use restrictions for the impacted area. These restric-
tions provided safeguards to maintain the current land use
and reduce the risk of exposure to site workers. Battelle
continues to support the Navy in its efforts to comply with
the requirements of the IR Program.

For more information on Battelle’s capabilities in
supporting installation restoration/base realignment and
closure site closeout programs, contact Mr. Phil Jagucki at
(614) 424-7081, jagucki@battelle.org.
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Scientific research
has shown that there are
many emerging envi-
ronmental contaminants
that can enter, disperse,
and persist in the en-
vironment to a much
greater extent than
first anticipated. Many
household and industri-
al chemicals and phar-
maceuticals are released
to the environment
after passing through
wastewater treatment
processes or by re-en-
tering the environment
more directly. Little is
known about the extent
of environmental occur-
rence, fate, and ultimate
impact of many syn-
thetic organic chemicals
after their intended use
- particularly hormonal-
ly active chemicals and pharmaceuticals. Potential concerns
from the environmental presence of these compounds
in humans include abnormal physiological processes and
reproductive impairment, increased incidences of cancer,
the development of antibiotic-resistant bacteria, and the
potential increased toxicity of chemical mixtures. For many
substances, the potential effects on humans, wildlife, and
aquatic ecosystems are not clearly understood.

Brominated flame retardants (BFRs), widely used over
the past two decades, belong to this class of emerging
environmental contaminants of increasing concern. There
are more than 75 different BFRs in use today primarily as
flame retardants in plastics, textiles, coatings, and electri-
cal components found in many common household and
consumer products. The vast majority of this volume is
comprised of, in descending order of amount used in the
United States, polybrominated diphenyl ethers (PBDEs),
tetrabromobisphenol-A (TBBP-A), and hexabromocy-

clododecane (HBCD).

Studies conducted
in Sweden indicated
that PBDEs rapidly ac-
cumulate in mothers’
milk prompting a ban
on their use in Swe-
den, Germany, and
the Netherlands in the
1990s. However, cur-
rently in the United
States there are no
established safety stan-
dards on the manufac-
ture, use, or disposal
of BFRs. BFRs have
been determined to be
widely distributed in
the U.S. environment
and are increasing in
concentration in the
U.S. population.

One reason for
the general lack of
information about
these emerging environmental contaminants is that, until
recently, there have been few analytical methods capable of
detecting these compounds at low concentrations. Recog-
nizing the need to further evaluate the prevalence of these
compounds in the environment, Battelle has developed test
methods to quantify their presence in soils, sediments, and
tissue. For example, Battelle has recently brought online
new low resolution GC/MS methods for high-quality and
cost-effective analysis of BFRs, polychlorinated biphenyls
(PCBs), and pesticides in a wide variety of environmental
matrices.

For information about Battelle’s analytical chemis-
try methods in terms of emerging environmental con-
taminants, contact Mr. Greg Durell at (781) 952-5233,
durell@battelle.org. For information about Battelle’s
risk assessment capabilities related to these contami-
nants, contact Mr. Donald Gunster at (781) 952-5378,
gunster@battelle.org.
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Effects of Typica/ Household Water Use Activities
on Breatll Chloroform Levels

Chloroform, an environmental pollutant, is
the major disinfection by-product of drink-
ing water treated with chlorine for domestic
usage, and a long-standing health concern.
Now classified by the U.S. EPA as a probable
human carcinogen, chloroform once appeared
in toothpastes, cough syrups, ointments, and
other pharmaceuticals; it has been banned in
consumer products in the United States since 1976. Exposure
to chloroform can occur when breathing contaminated air or
when drinking or coming in contact with water containing
it. Common household activities such as showering, bathing,
drinking water, and washing clothes and dishes can increase
the likelihood of individual exposure to chloroform.

Battelle recently conducted a study with the Centers for
Disease Control and Prevention (CDC) in which typical
household water-use activities that were thought to lead to the
greatest chloroform exposures were investigated. Participants
performed a variety of common water-use activities in two
residences served by water utilities with relatively high and
low total chloroform levels. To maintain a consistent exposure
environment, the activities, exposure time, air exchange rate,
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water flow and temperature, and extraneous
chloroform emissions to the indoor air were
carefully controlled. Water, air, and exhaled
breath samples were collected during each
exposure session for each activity that could
potentially elevate the internal dose of chlo-
roform. At the start of each exposure session,
" indoor air and exhaled breath samples were
collected. Air samples were then collected during each individ-
ual activity while breath samples were collected five minutes
after each activity.

Showering (for 10 minutes), bathing (for 20 minutes), and
machine clothes washing activities caused significant increases
in air and exhaled breath chloroform concentrations as a result
of inhalation exposure and dermal contact. For the shower-
ing and bathing activities, strong correlations were observed
among levels for breath and air, breath and water, and water
and air. Despite the small study population, the association
between specific activities and level of chloroform exposure
was clearly demonstrated in this study.

For additional information, contact Dr. Sydney Gordon at
(614) 424-5278, gordon@battelle.org.

Future Topics of Environmental Updates:
We Want to Hear From You

During the following year, we will strive to address the most pressing environmental concerns that would be of interest to both our industrial and
government clients. To help us attain this goal, please take a moment to fill out the below form, listing two or three important topics that you would like
to see covered in future issues. Once you have completed your response, please fax this entire page to: (781) 934-2124 (no cover sheet necessary). We
value your input and look forward to hearing from you.

Environmental Updates Winter 2005 7




Battelle Environmental Upda’ces N

-
. .
Winter 2005 Information
S  Please add my name to your mailing list
< Please note my change of address
< I no longer wish to receive a FREE copy of Battelle Environmental Updates
< | am interested in hearing more about what Battelle can do in the following areas:
O Human Exposure & Risk Assessment O Statistical Design O Environmental Safety & Health Systems
O Ecological Risk Assessment O Atmospheric Science & Applied Technology [0 Source Emissions Characterization
O Natural Resource Management O Environmental Remediation & Monitoring
O Chemical Analysis O Oil & Gas Industry Consulting O Environmental Systems & Decision Analysis
O Fate, Transport & Effects of Contaminants [0 Environmental Management Information O Life Cycle Assessment & Management
O Environmental Forensics Investigations Systems O Environmental Policy and Program
O Pipeline Technology Center Development
Name: Title:
Company:
Please fax this form to
Address: (781) 934-2124 or mail it
to the following address:
City: State: Zip: Country:
Chantal Keleher
. 2 Battelle
Ielephone: b 397 Washington Street
. Duxbury, MA 02332
E-mail:
- J
N

Battelle Environmental Updates is the official newsletter of the international environmental practice of Battelle
Memorial Institute, a 16,000-employee, international research organization headquartered in Columbus, Ohio. We
welcome your comments and suggestions. If you would like additional information about any of the articles, our
services, or the authors, please contact Chantal Keleher at (888) 290-0571 or via e-mail at keleherc@battelle.org.
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