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Medicion con equipos atenuadores beta

Correspondence

Accuracy and reliability of Chile's National Air Quality Information @Cmssm
System for measuring particulate matter: Beta attenuation
monitoring issue

Richard Toro A., Claudia Campos, Carolina Molina, Raul G.E. Morales S., Manuel A. Leiva-Guzman *

Center for Environmental Sciences and Chemistry Department, Faculty of Sciences, University of Chile, Las Palmeras 3425, Nuiioa, Santiago de Chile, Chile

ARTICLE INFO ABSTRACT
Am'df’ history: A critical analysis of Chile's National Air Quality Information System (NAQIS) is presented, focusing on particulate
Received 28 January 2015 matter (PM) measurement. This paper examines the complexity, availability and reliability of monitoring station
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: 3 information, the implementation of control systems, the quality assurance protocols of the monitoring station
Available online 18 March 2015

data and the reliability of the measurement systems in areas highly polluted by particulate matter. From informa-
tion available on the NAQIS website, it is possible to confirm that the PM, 5 (PM;) data available on the site cor-

’;:miﬁi'e G respond to 30.8% (69.2%) of the total information available from the monitoring stations. There is a lack of
Chilean air quality system information regarding the measurement systems used to quantify air pollutants, most of the available data reg-
Quality control isters contain gaps, almost all of the information is categorized as “preliminary information” and neither standard
Beta attenuation monitoring operating procedures (operational and validation) nor assurance audits or quality control of the measurements

are reported. In contrast, events that cause saturation of the monitoring detectors located in northern and south-
ern Chile have been observed using beta attenuation monitoring. In these cases, it can only be concluded that the
PM content is equal to or greater than the saturation concentration registered by the monitors and that the air
quality indexes obtained from these measurements are underestimated. This occurrence has been observed in
12 (20) public and private stations where PM, 5 (PM;) is measured. The shortcomings of the NAQIS data have
important repercussions for the conclusions obtained from the data and for how the data are used. However,
these issues represent opportunities for improving the system to widen its use, incorporate comparison protocols
between equipment, install new stations and standardize the control system and quality assurance.

© 2015 Elsevier Ltd. All rights reserved.

Environment International, 82 (2015) 101. https://doi.org/10.1016/j.envint.2015.02.009
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Variabilidad e incertidumbre

Estimating the uncertainty in the atmospheric ammonia concentration @Cmssm
in an urban area by Ogawa passive samplers

Manuel A. Leiva G. *P*, Benjamin Gonzales®, Daniela Vargas®, Richard Toro ®, Raul G.E. Morales S.°
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Keywords:

Atmospheric ammonia concentration
GUM

Ogawa passive sampler

Uncertainty estimation

Ammonia, one of the ambient gasses that require environmental monitoring, is typically measured using a
passive sampling method. The present work presents an evaluation of the uncertainty according to the
Guide to the Expression of Uncertainty in Measurement for the measurement of the atmospheric ammonia
concentration as determined by an Ogawa passive sampler, using a colorimetric method. The analytical re-
sults report the uncertainty only as a standard deviation of repeated measurements, but not all sources of un-
certainty are considered. In this work, the major sources of uncertainty in the measurements are identified as
contributions to the linear least-square regression lines, repeatability and recovery. The result, including the
expanded uncertainty (k = 2) at a level of confidence of 95%, is 39.2%. The aforementioned results indicate
that the Ogawa sampler can be successfully deployed to estimate the atmospheric NH3 and could find
wide application in environmental monitoring. However, to obtain correct conclusions, the uncertainty in
the measurements must be considered.

© 2013 Elsevier B.V. All rights reserved.

Microchemical Journal 110(2013) 340-349; doi.org/10.1016/j.microc.2013.05.004
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Para decidir bien... hay que medir
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Tabla NUumero de parque y meta equipos a lefia, % de recambio calefactores.
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Particulate matter in urban areas of south-central Chile exceeds

air quality standards

Carolina Molina® - Richard Toro A' - Rail G.E Morales S' « Carlos Manzano'

Manuel A. Leiva-Guzman '

Abstract This study analyzed air quality in terms of the con-
centrations of sub-10 um (PM,¢) and sub-2.5 pum particulate
matter (PM,s) recorded at 23 automated public monitoring
stations located in 16 cities in south-central Chile
(Rancagua, Rengo, San Fernando, Curic6, Talca, Maule,
Chillan and Chillan Viejo, Gran Concepcion, Coronel, Los
Angeles, Temuco and Padre Las Casas, Valdivia, Osorno,
Puerto Montt, Coyhaique, and Punta Arenas). In each city,
the spatial and temporal distributions of the PM;y and PM; 5
concentrations were recorded at daily, monthly, and yearly
intervals. Air quality was evaluated by comparing the annual
average concentrations and the maximum daily concentra-
tions of PM;, and PM, s with the World Health
Organization (WHO) and national standards. The results
showed that the limits established in the WHO guidelines
and the national standards were systematically exceeded at
all the study sites. The highest concentrations of both PM
and PM, 5 were observed during the fall and winter months
(April to September), i.e., the cold period of the year, whereas
the lowest concentrations were recorded in the spring and
summer months (October to March), i.e., the warm period of
the year. Analysis of variance (ANOVA) of the data collected
in the warm and cold periods showed that all stations in this
study exhibited statistically significant differences between
these two periods. During cold periods, burning firewood for
heating produces emissions that are a main source of PM.
Furthermore, firewood is primarily burned at night when the
lowest temperatures occur and when the atmospheric

conditions are generally unfavorable for dispersion; thus, pol-
lution accumulates the above cities. The levels of PM, s, the
most important type of pollution, exceeded the limit
established by the WHO on at least one third of the days of
the year (>120 days) in the cities of Rancagua, Rengo, Curico,
Talca, Chillan, Los Angeles, Temuco, Valdivia, Osorno,
Puerto Montt, and Coyhaique. Therefore in the cities in south-
ern Chile, the population is exposed to particulate matter con-
centrations that can have negative health impacts. To improve
the air quality conditions in the studied cities, research on
heaters and combustion techniques should be promoted, home
energy efficiency should be increased to reduce firewood con-
sumption, the firewood certification process should be im-
proved at the national level with a better auditing processes,
and the introduction of alternative fuels should be considered
for greater energy efficiency at competitive costs.

Keywords Particulate matter - Air pollution assessment -
Chile - Urban areas
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Landfill fire and airborne aerosols in a large city: lessons learned
and future needs

Air Qual Atmos Health
https://doi.org/10.1007/s11869-017-0522-8

Rail G. E. Morales S." - Richard Toro A." - Luis Morales” - Manuel A. Léva G.'

Abstract Landfill fires are relatively frequent incidents that
can result in severe environmental impacts. On the morning of
January 15, 2016, a fire occurred at the Santa Marta landfill
(Lf) in the metropolitan area of Santiago (SMA), Chile. The
fire triggered public alarm. In the present work, the impact of
the landfill fire on the air quality of the SMA and the possible
impacts on human health are analyzed. According to the in-
formation collected, the fire began after a collapse in the land-
fill on January 15, 2016. The fire could not be controlled by
the Lf operating company, and authorities acted late in e V& )
respanding. The results revealed that at the focal point of the i ey _’_:;‘,’;.‘-’,‘.‘_ T e ’
fire, particulate matter with an acrodynamic diemeter smaller Ve Ve Je e e
than 2.5 pm (PM; <) reached concentration levels on the order

of 1000 pg m>. Three days after the start of the fire, hourly
PM.  concentration levels above 200 pg m™ were recorded,
ata distance approximately 20 km northeast of where the fire
occurred, The PM; < concentration levels recommended for
the protection of the health of vulnemable persons were subse-
quently exceeded. These results suggest that a preventive
measure should have been the evacuation of the most
pollution-sensitive population. An inappropriate management
of the emergency was demonstrted. Legislation should be
improved by stipulating which sanitary Lfs should be
equipped with firefighting equipment. Territorial planning
should be improved by considering geographic and meteoro-
logical aspects.
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