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Introduction

Spain has historically produced the most mercury; it is estimated
that almost one-third of the world's mercury was mined there, with
Almaden serving as the primary source (Ciudad Real). There were
mercury mining, though, in other places, including Castilla Leon and
Asturias. Since the majority of these mines were abandoned without
a restoration strategy, they now pose a serious environmental issue.
To handle these places, researchers are exploring for novel methods.
Dealing with facilities that have excessive mercury emissions may be
harmful to the health of the workers. This study evaluates the risks
associated with mercury emissions while working at an abandoned
mercury mine site [1].

The World Health Organization (WHO) states that inhaling
mercury can be lethal and affect the lungs, kidneys, immunological,
neurological, and digestive systems. Memory loss, neuromuscular
effects, headaches, cognitive and motor problems, tremors, and
insomnia are a few adverse effects of exposure. Extremely high
mercury concentrations have been proven to cause a variety of
cancers in rats and mice. The most hazardous forms of mercury are
methylmercury and metallic mercury vapour, which can irreversibly
damage the kidneys, the brain, and the developing foetus when
exposed at high amounts.

Among mercury's other side effects are abdominal pain,
inflammatory bowel disease, ulcers, bloody diarrhoea, destruction of
intestinal flora, endocrine system disorders, and decreased fertility.
In the body, mercury bioaccumulates, with the liver, brain, and
kidneys as the main locations. Around 80% of any breathed mercury
is retained by the human body, where it builds up in the brain and
other internal organs [2].

Description

The design of a measurement campaign entails specifying a
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number of elements, such as the points to measure gaseous mercury
(number of control points, position, and height), the duration of the
measurements, and the frequency of measurement campaigns.
These parameters don't have defined values that work in every
circumstance. Those employed here are the end consequence of
the circumstances of this case and experience. In each campaign,
measurements were taken outside the mine facilities before moving
inside to the more contaminated regions. It was decided that each
area needed at least one location where the work would be done
in terms of the number of control points. Increased separation was
another requirement. points in areas with little contamination, to cut
it down around potential foci, and to find them. Last but not least,
the number of points ought to have permitted running a campaign in
around an hour [3].

Thus, the locations of the 22 control points were established. A
single point's measurement time was set to 2 to 5 minutes. First of all,
since they were based on our experience, measures of 2 to 5 min were
adequate representations (this was confirmed by measurements of a
2 h length at each point), comparable to the trial periods employed in
other cases published in the literature In a prior study of the area, it
was preferable to take a representative measurement of all the points
in a condensed period of time to minimise variations in the weather
(or other factors). We shouldn't have spent more than two to five
minutes at any of the 22 spots if we had set the time limit at an hour.
With regard to height measurements, OELVs were taken into account
when measuring the "breathing zone" of the worker.

Nevertheless, due to the suggested height for airborne
environmental values the measurements were made between 1.0
and 1.5 m above the ground. It was safe to take measurements at
a lower altitude because the amounts of airborne mercury tend to
decrease with altitude. The link between the flow of mercury from
a solid surface and temperature has been proven by a number of
authors, including Scholtz et al. Siegel and Siegel and Lindberg et
al. To obtain data for varying temperatures in the range between 5°C
and 30°C, which is the range of typical temperatures in the region
(exceptionally, there may be days with temperatures of below 5 °C
and higher than 30°C, but this would only be a few days per year),
the measurement campaigns were conducted at various seasons
of the year. Previous investigations in the vicinity revealed airborne
mercury concentrations. Gaseous mercury measurements were
periodically taken for health and safety reasons to make sure that the
site didn't have excessive mercury levels when work was being done
there. Consequently, a research on how to carry out monitoring and
control tasks securely was started [4].
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To ensure that gaseous mercury concentrations are low, it is
first advised to start the survey distant from the areas with the most
contamination before moving toward the areas with the most risk.
In contrast, a measurement was taken at each location for a period
of time ranging from 2 to 5 minutes, depending on the oscillations
that were seen. The course would also run for no longer than an
hour to minimise exposure. It is significant to remember that Spanish
legislation limits permanency in extremely risky areas. A worker
could spend a maximum of four times (15 minutes) at one location
with three times the OELV = 60,000 ng/m3 during an eight-hour
workday. It is feasible to surpass the 20,000 ng/m3 limit for average
airborne mercury readings in areas with demolition debris from the
metallurgical facility. In order to reduce the risk of mercury inhalation,
it was decided to reduce the monitoring time in these regions to 2 min.

The initial measurements were made at a height of around 1.5 m,
and the subsequent measurements were made at a lower level of 1.0
m. But it was found that the height disparity had no substantial effect
on the measures [5].

Conclusion

Facilities that had served as mercury mines may now pose a
risk to workers due to mercury gas emissions. The empirical model
created in this research is a useful tool for work planning since it can
forecast the workers' exposure to gaseous mercury. All Soterraa mine
restoration projects have been planned with a safe level considering
the occupational dangers of gaseous mercury, avoiding exceeding
the OELV and reducing worker exposure to gaseous mercury. The
empirical model is a useful strategy for decreasing worker exposure
to mercury by choosing days or hours with the minimal temperature
for carrying out work, with high standards in occupational hygiene,
just as the human body retains about 80% of breathed mercury.

The study demonstrates that in The more contaminated parts of
the analysed location are points 9 and 10, where the temperature has
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an impact on the concentration of gaseous mercury. The empirical
model reveals that temperatures below 15 °C allow for uninterrupted
shift work in any region of the mining plant, but temperatures above
15 °C require time limitations in the debris area (points 9 and 10).
,/According to the empirical model, the emissions from the mining
operation pose no threat to the people of the neighbouring villages
or pedestrians in terms of exposure to gaseous mercury. This model
can be used for planning the mining operations at other mine facilities
in Spain or other countries after validation substantial effect on the
measures.
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