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Disclaimer

This presentation and the opinions therein are
those of the authors and do not necessarily
represent or express the views of the District
Department of the Environment or the
Government of the District of Columbia



Objectives

e Evaluate the ambient acetaldehyde
(CH,CHO) levels in the District of Columbia.

— Data period 2004-2009
e Assess potential human health related risk.
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Overview

e Carbonyls are monitored in the District of
Columbia (District) as part of the national air

toxics trends stations (NATTS) monitoring network.

 NATA 2005 ranked aldehydes as high health risk
compounds among ambient air toxics.

* Acetaldehyde (CH,CHO) in the carbonyls group
was selected for the preliminary study because of
a high percent of data capture.
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Overview...

Physical Properties

* Chemical formula: CH;CHO
 Molecular weight: 44.06g/mol

e Colorless liquid; miscible with water
e Odor is pungent and suffocating

e Vapor pressure is 740 mmHg at 20°C
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Overview...

Potential Health Concerns
e Cancer Risk

— Classified as Group B: probable human
carcinogen 13°

— Limited information availablel3

— High incidence of nasal tumors in rats and
laryngeal tumors in hamsters have been
noted!3
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Overview...

Potential Health Concerns
 Acute Exposure

— Irritation of eyes, skin, and respiratory tract;

— Erythema, coughing, pulmonary edema, and
necrosis (at high exposure);

— Depressed respiratory rate and elevated blood

pressure in experimental animals.
» US DOHHS (1993); US EPA (1987)
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Overview...

Potential Health Concerns

e Chronic (non-cancer)
— Symptoms similar to alcoholism.
— Reference concentration (RfC) is 0.009 mg/m?3.

— ‘At exposures increasingly greater than the RfC,
the potential for adverse health effects
increases.’

US EPA (1999)
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Overview...

Potential Health Concerns

e Reproductive/Developmental Effects

— Animal studies indicate potential developmental
effects.

— Shown to cross placenta to fetus in animals
(1,4).

— Rats injected with CH;CHO showed skeletal
malfunction, lower birth weight, and higher
postnatal mortality.

— No information available for humans.

EPA, 1987; IARC, 1985
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Overview...

Potential Sources
e Vehicular exhaust fumes 123

e Photochemical degradation of volatile organic
compounds (VOCs) %3

* Product of incomplete combustion in fire places %3
e Higher plant respirations 4%/

e Coffee roasting 123

e Tobacco burning 123

e Coal refining 123

 \Waste processing 123
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e 49.8 tons per year (Data 0.6%

e Vehicular (on-road and off-

Overview...
Acetaldehyde Emissions in the District

Rail_Marine_Air Area Sources

POrts point Sources  ~8-7%
0.1%

source: 2005 NATA
Inventories)
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H Off-Road Mobile

road) exhaust is the primary
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Air Toxics Sampling and Analysis Method
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McMillan Reservoir Station
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Sampling and Analysis Method

Samples are collected and analyzed using EPA’s
Compendium Method TO-11A (Compendium of
Methods for Determination of Toxic Organic
Compounds in Ambient Air).

e Samples are collected using adsorbent cartridge
2,4-dinitrophenylhydrazine (DNPH) on silica.

e 24-hour sampling once every six days.

e District’s samples are sent to Philadelphia AMS
laboratory for analysis.
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Sampling Instrument
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Sampling and Analysis Method...

e EPA Compendium Method TO-11A

— Analyzed using High Performance Liquid
Chromatography (HPLC).

— Data posted on the EPA’s data repository, Air
Quality Systems (AQS).

— Data downloaded from AQS used in this study.
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Data Analysis

e Data from 2004 to 2009 from the District’s
NATTS site analyzed.

* Number of yearly sampling events ranged
between 59 and 61, indicating more than 98%
data capture.

e Except 2009, all years had at least 70% of the
samples above the method detection limit
(MDL-0.6 ppbC).

e Qverall, about 20% of the data were below
the MDL.
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Ambient Acetaldehyde in the District of Columbia - 2004-2009
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Acetaldehyde Concentrations at Select Locations in the Northeast
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Acetaldehyde Concentrations in the District of Columbia - 2004-2009
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Acetaldehyde Levels in the District of Columbia
Seasonal Variation 2004-2009
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Results and Discussion

 Annual Average concentrations:

—Lowest in 2004
* Mean: 0.72 pg/m3and 0=0.35

—Highest in 2006
e Mean: 1.12 pg/m3and 0=0.80

 No seasonality observed during the study
period.
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Results and Discussion: Potential
Health Risk

Cancer risk

e Approximately 2 in a million.

Hazard Quotient (HQ)

e HQ for the six-year period estimated at 0.1.
e HQ s well below the risk threshold 1.
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Conclusions

e No seasonal variation observed.
e 2in a million cancer risk.
e HQ s low.

e Two years - 2006 and 2007, indicated slightly
higher ambient levels than the other years.

w*
w*
w



Further Analysis and
Recommendations

 The entire carbonyl family needs to be reviewed to
determine population exposure concentrations.

e Source apportionment study may help explain
contributions from various sources.

e Combining outdoor with indoor concentrations may
better explain inhalation exposure.

e 2in a million cancer risk calls for further review by
accounting for other exposure sources.
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