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Abstract

Livestock-related airborne pollutants such as dust and microorganisms have been identified as
disease-causing components for animals and humans within livestock buildings. Therefore, it
is assumed that emitted particulate matters may also play a role in environmental hygiene.
Due to the complexity of these so-called bioaerosols current topics are under discussion such
as expectable transmission distances after emission, intake of antibiotic resistant bacteria in
the environment or the ability of infectious pathogens to be spread among animal confinement
facilities. This paper will give an overview of common sampling methods for bioaerosols
based on filtration, impaction or impingement and present data of particle-related emission
rates of cattle, pig and poultry buildings. For example, beef barns emitted 0.131 g inhalable
dust per hour and livestock unit (LU), while broiler houses have even shown emission rates of
nearly 3 g h" LU". Apart from emissions, a figure demonstrates field measurements in the
vicinity of a broiler house in order to assess the potential travel distance of released
staphylococci. In this context literature-based findings are highlighted to indicate the
variability of transmittable distances of microorganisms.
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Introduction

Environmental impacts from agriculture are partly caused by released airborne pollutants.
Ammonia, methane, nitrous oxide and odour are well-known components, which can be
related to effects such as eutrophication, acidification, climate change and annoying
perception. In recent years public interest has increasingly focused on released particulate
matter from animal production facilities. Apart from PM,, and PM, 5 biological aerosols (so-
called bioaerosols) are regarded as a risk to the environmental health. This assumption is
mainly based on experiences cited in occupational health studies, in which persons have been
exposed to bioaerosols with subsequent deterioration of their health status (Douwes et al.
2003). Bioaerosols can be generally characterised as a heterogeneous mixture of airborne dust
and microorganisms with an allergic, toxic and infectious potential (Seeporr and Hartune
2002).

Quantitative and qualitative determinations of bioaerosols require proper measurement
techniques and strategies. Only then can potential causalities among particulates and receptor
reactions be verified or at least properly assessed. This does not only apply for occupational
purposes indoors, since bioaerosols are additionally released into the atmosphere via
ventilation systems. Dilution effects and different decay mechanisms (e.g. sedimentation,
desiccation, and radiation) decrease the outdoor concentration and stability of emitted
bioaerosols during the dispersion process. The traceability of such ‘manipulated’ particles
therefore poses a challenge under field conditions, but is necessary in order to build up data
pools which may serve as decision and prediction tools for environmental health issues.

This paper reviews some selected environmental effects caused by emittable bioaerosols.
Furthermore, common measurement techniques are briefly characterized, supported by the
latest German guidelines for appropriate sampling and detection methods of bioaerosols.
Details of calculated emission strengths are shown and a literature-based overview of
transmission distances of bioaerosol is highlighted. A more in-depth overview of all aspects
of bioaerosol emission and dispersion was recently given by Seeporr (2006):

Environmental hygiene of biological aerosols

Bioaerosols are natural ingredients of the atmosphere, since sources like soil and surface
water release significant amounts of particulate matter with biological properties. Due to their
considerable amounts in the air the influence of bioaerosols on physical and chemical
atmospheric processes (e.g. cloud condensation nucleation, ice nucleation) are of topical
interest among scientists (Arrva and Amvor 2004, Jaenicke 2005).



Long-range dispersion of biological aerosols can occur in conjunction with desert storms,
causing trajectories for the intercontinental transport of particulates and of windborne
microorganisms, too. Bacteria, fungi or viruses with a great biodiversity may therefore travel
across countries. From this point of view, it cannot be ruled out that also allergens and
pathogens are part of such transmitted bioaerosols, which may cause public health concerns
(Kerroce and Grirrin 2006) and epizootic important diseases in livestock animals. Kar and
Takeuchr (2004) cited news articles in which it was suggested that dusty winds from the Gobi
desert had transported viruses of the foot-and-mouth disease (FMD) from China to South
Korea; that means a distance of approximately 1,500 km or greater. Cases of FMD outbreaks
also occurred in Europe a couple of years ago and an airbome infection route among
livestocks was assumed in several cases. Finally, airborne transmissions over many kilometres
could be epidemiologically demonstrated (e.g. Curistensen et al. 2005, Groster et al. 2005).
Other relevant diseases such as pseudorabies or the Porcine Respiratory and Reproductive
Syndrome (PRRS) can also be spread from herd to herd via the atmosphere (Seeporr and
Hartung 2002). This also includes zoonotic pathogens like Coxiella burnetii, released from
ruminants and transmitted to humans who can contract Q fever (LyyTIKAINEN et al. 1998).

Experiences cited in occupational health studies on livestock production led to the assumption
that emitted bioaerosols would increase the particle concentration in the ambient air and
therefore may also play a role in public health. Orientated investigations have shown that the
germ content of the surrounding air in areas with high animal densities can be distinctly
higher than in non-livestock regions (HarTunG 1992). Concerning environmental impacts
caused by swine feeding operations Cork et al. (2000) reviewed community health effects,
which may be also affected by released bioaerosols. A recent epidemiological study
concluded that community members exposed to a high number of livestock operations show
an impairment of lung function (Rapon et al. 2005).

The therapeutic use of antibiotics is an essential measure to treat diseased animals and
humans successfully. However, the establishment of antibiotic resistant bacteria strains has
become a considerable problem in human and veterinary medicine, because the genetic
transfer of antibiotic resistance to still susceptible bacteria causes increasing treatment
failures. Due to resistant bacteria being partially excreted into the environment, Cuapriv et al.
(2005) were able to isolate multi-drug-resistant bacteria from the air within a piggery. Once
released via the ventilation system antibiotic-resistant bacteria can be also detected in the air
plume downwind of livestock operations (Gimss et al. 2006). This observation highlights the
question whether deposited resistant bacteria may act as important vehicle for the distribution
of resistant genes in the environment.






