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The purpose of ASPECT sortie conducted on 08 January was to collect airborne chemical data pertaining to facilities located near Austin, TX for input into the Region 6 Rapid Needs Assessment (RNA) process.  Several airborne data runs were conducted with subsequent data analysis.   This assessment is conducted to generate a broad view of the situation and provide further input into how the overall response action should be conducted.

The ASPECT aircraft is an EPA system which provides chemical information for emergency responses and RNA activities.  For the RNA process ASPECT produces three data products including aerial photographs, infrared (IR) imagery, and information on chemical detections.  Aerial photographs are collected to provide the RNA with visible situational data.  Damage, fires, petroleum discharges, and other similar events can be documented and assessed from these photographs.  Each photograph is linked to the geographical position of collection.  IR imagery provides data concerning the radiance (thermal signature) of the scene.  Many compounds have a signature in the IR spectrum and plumes of these compounds can be imaged and mapped.   Chemical information is collected using an IR spectrometer and permits many compounds to be identified.  Air IR imagery provides the RNA with chemical situational data which can be forwarded to response personnel.   
Chemical Detections and Qualitative Risk Assessment

Chemicals detected during the 08 January sortie include isobutylene and ozone.  Toxicological characteristics of these chemicals is provided below:

Isobutylene – Isobutylene is a chemical asphyxiant (displaces oxygen in high concentrations). Exposure to this chemical is associated with adverse health effects at high concentrations including mucous membrane irritation, drowsiness, headache, dizziness, excitation, excess salivation, vomiting, and unconsciousness.

Ozone - Ozone can irritate the respiratory system, causing coughing, throat irritation, and/or an uncomfortable sensation in the chest.  It can reduce lung function and make it more difficult to breathe deeply and vigorously. Breathing may become more rapid and shallow than normal. This may limit a person's ability to engage in vigorous activities.  Ozone can aggravate asthma. When ozone levels are high, more people with asthma have attacks that require a doctor's attention or use of medication. One reason this happens is that ozone makes people more sensitive to allergens, the most common triggers of asthma attacks. Ozone can increase susceptibility to respiratory infections and can inflame and damage the lining of the lungs.
Detections of isobutylene ranged from 5 to 10 ppm.  However, no health-based air quality criteria were identified for isobutylene.  Ozone detections were less than 2 ppm.  Air quality criteria identified for ozone are identified below:
	Criteria
	Air Concentration

	8 Hour National Ambient Air Quality Standard
	0.08 ppm a

	1 Hour National Ambient Air Quality Standard
	0.12 ppm a

	OSHA  TWA PEL
	0.1 ppm b

	IDLH
	5 ppm c


a 
The Clean Air Act requires EPA to set National Ambient Air Quality Standards (NAAQS) for ground-level ozone. The Clean Air Act established two types of national air quality standards for ground-level ozone.   Primary standards set limits to protect public health, including the health of "sensitive" populations such as asthmatics, children, and the elderly.  Secondary standards set limits to protect public welfare, including protection against visibility impairment, damage to animals, crops, vegetation, and buildings. The listed values are both primary and secondary standards for ozone
b
TWA concentrations for OSHA PELs must not be exceeded during any 8-hour workshift of a 40-hour workweek.
c
IDLH - An atmospheric concentration of any toxic, corrosive or asphyxiant substance that poses an immediate threat to life or would cause irreversible or delayed adverse health effects or would interfere with an individual's ability to escape from a dangerous atmosphere.
Discussion of Findings
The 08 January sortie was initiated following a discovery of numerous dead birds located in near Austin, TX.  After detections of isobutylene and ozone above the area, a search of the literature was undertaken to determine any possible cause-and-effect relationships between the detections of these two compounds and the occurrence of the dead birds.  

Isobutylene is an asphyxiant, but did not seem to occur at air concentrations that would have limited oxygen at the site to an extent to cause suffocation.  Ozone was detected at concentrations that would cause some level of respiratory distress, but it would be unlikely that the birds would remain in the area long enough to cause death.
Isobutylene and ozone have been identified as thermal breakdown products of a variety of toxic hydrocarbon parent compounds.  For example, pesticide preparations containing Halofenozide and N-methylpyrrolidinone, which exhibit some toxicity to birds, have been shown to thermally degrade to isobutylene (Hi-Yield Kill-a-Grab MSDS – EPA#627919-490-74101).  Isobutylene is also one of the breakdown products of crude oil which also exhibits some toxicity to birds. Ozone is a highly reactive gas that results primarily from the action of sunlight on hydrocarbon vapors and nitrogen oxides emitted in fuel combustion.
Therefore, it is possible that the birds ingested some toxic hydrocarbon compound that they found in the area and died from the ingestion of higher levels of those compounds.  The compounds then degraded in the sunlight to isobutylene and ozone which where detected by the ASPECT. 
