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Despite the increasing focus on environmental protection, particularly of the marine environment, the
extent of pollution caused by human activities remains unclear. The discharge of pollutants into the
ocean continues to be a major issue, and the true magnitude of the damage caused is still unknown.
The purpose of this study is to shed light on this problem by examining the collective consciousness of
society and the role of the media in bringing attention to the issue of hydrocarbon contamination of the
marine environment.

The study seeks to determine if all sources of hydrocarbons reaching the ocean receive equal attention
in the media, and whether there is a lack of pressure from society and the media on the adoption and
enforcement of legislation to address this issue. Regardless of the origin of these hydrocarbons, it is
crucial that the issue receives the necessary attention and resources to effectively combat its effects on
the marine environment.

In order to obtain this information, the most popular methodologies for studying and detecting contami-
nants are reviewed. A comprehensive analysis of these pollutants and their detection models is essential
for obtaining a better understanding of their impact on the marine environment. Only by quantifying the
extent of the problem can we begin to implement effective solutions to protect our oceans and ensure
their health for future generations.

1. Introduction.

2. Collective Awareness of Marine Pollution from ships.

Marine pollution generated by ships is a widely discussed

The presence of hydrocarbons in the marine environment
can have various sources, both natural and anthropogenic. Nat-
ural sources of hydrocarbons include percolation from the earth’s
crust, release from vegetable waxes, and input from marine or-
ganisms (Guadalupe Meniconi et al., 2002). However, it is es-
timated that natural sources account for only about 6% of the
total hydrocarbon concentration in the ocean, with the remain-
ing 94% being attributed to human activities such as industrial
and domestic practices (The National Academies of Sciences
Engineering and Medicine, 2022).
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topic in the media, opinion articles, and on social networks. We
often come across references to the devastating consequences
of oil spills caused by ship accidents and the illegal dumping
of oily water by ships during nighttime. Ship pollution” has
become a well-known issue due to its prominence in the media.
It can be argued that there exists a collective awareness of the
problem among the general public.

If we scan through these types of posts, we can find com-
ments such as:

The 16 largest ships in the world pollute more than all the
cars circulating around the world combined. Several of those
ships are actually tankers that transport oil or crude from one
place to another. (Arcos, 2022)

Maritime transport contaminates thousands of times more
than land transport. It is an indisputable fact that, despite its
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growing role in the economy, the shipping industry lags sig-
nificantly behind other sectors in its efforts to reduce the air
pollution it produces. (Bravo & Buschell, 2019)

The disinformation to which citizens are exposed regarding
the pollution produced by ships is favored by the complexity of
the maritime sector in general and the operation of ships in par-
ticular. In certain texts that refers the discharge of sewage?, it
is common to find images of crude oil spills and articles about
bilge dumping® are accompanied by images of fauna soaked
in crude oil (Deutsche Welle, 2022), which could facilitate the
misinterpretation. Obviously, the damage that hydrocarbons
from ships can caused to marine environment should not be
ignored or underestimated, but for the same reason, the silent
chronic pollution of the sea that is generated from land should
not be neglected either.

International maritime regulations, driven by the significant
impact that oil spills have on society, the environment, and the
economy, have been increasingly stringent in their requirements
for ships to reduce their harmful emissions. Initially, the focus
was mainly on hydrocarbons, but regulations have been devel-
oping and expanding objectives such as microplastics, which
have received a lot of media attention, and sulfur emissions.
The aim of these regulations is not only to prevent these sub-
stances from reaching the ocean, but also to protect the atmo-
sphere. In addition to having increasingly sophisticated waste
management equipment, vessels are frequently evaluated to en-
sure that their waste is properly managed (International Con-
vention for the Prevention of Pollution from Ships (MARPOL),
1973; Directive (EU) 2019/883 of the European Parliament and
of the Council of 17 April 2019 on Port Reception Facilities for
the Delivery of Waste from Ships., 2019).

In regards to waste discharged into the sea from land, it is
not only due to accidents or negligence like what ships can
cause, but also from a continuous flow of effluents contain-
ing unknown substances. Examples of pollutants from land
that reach the marine environment include urban wastewater
discharge, direct emissions from industries, runoff from gul-
lies, roads, and other land-based infrastructure, the contribu-
tion from rivers, and the arrival of fertilizers from farm fields
through river drainage systems. (The National Academies of
Sciences Engineering and Medicine, 2022).

To gain a brief insight into the views of the general pub-
lic, a survey consisting of a single question was conducted. A
random sampling was carried out, choosing the respondents at
random, which guarantees that any member of the population
has the same probability of taking part, since the information
on age, profession, or academic or cultural level was not rele-
vant. It was just randomly distributed like one of those oil slick
reports on TV. It was made clear that it was an opinion question
and that there was no correct or incorrect answer to prevent re-
spondents from wanting to get it right. To the question: In your
opinion, what do you think is the main source of hydrocarbons

2 Annex IV of the MARPOL Convention defines sewage as drainage from
toilets, urinals, medical premises spaces containing living animals.

3 The bilge waters are mixtures of water and different residues from the
ship’s engines.

into the ocean? Four options were offered. The choices were
the following:

e Accidents or negligent practices from oil tankers or other
vessels.

o Natural causes such as seepage from the earth’s crust or
from hydrocarbons naturally present in marine animals
and plants.

e Activities of drilling wells and extracting oil via oil rigs.

e Land-based industries and domestic activities

The results obtained from the survey are shown in Graph 1.
A total of 200 people of different ages and cultural levels par-
ticipated in the survey, ranging from young people in secondary
education to senior citizens. The results showed that over 50%
of those surveyed believe that ships are the main cause of hy-
drocarbon spills in the ocean. The remaining 50% of the partic-
ipants were divided among other sources, with a clear predom-
inance towards land-based industrial and domestic activities. It
is worth noting that the survey provides valuable insights into
public perception on this issue, which can inform and guide ef-
forts towards addressing the problem of hydrocarbon releases
in the marine environment.

Figure 1: Opinion poll results.

Y

Accidents or negligent practices from oil tankers or other
vessels.
m Land-based industries and domestic activities.

m Activities of drilling wells and extracting oil via oil rigs.

m Natural causes such as seepage from the earth's crust or from
hydrocarbons naturally present in marine animals and plants.

Source: Author.

3. Marine pollution by hydrocarbons.

Trying to determine the percentages of contribution of hy-
drocarbons to the marine environment according to their origin
is currently impossible (Ministerio para la Transicién Ecoldgica
y el Reto Demografico, 2019). Although crews in vessels know
the quantities of all their oily products on board, the same can-
not be said for oily mixtures that reach the ocean from land.
Even in the hypothetical case in which all the urban wastewater
treatment plants and drainage pipes, as well as industrial emis-
sions were controlled, the arrival of hydrocarbons from rivers
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or runoff waters caused by rains could only be determined with
frequent sampling at the release point.

Focusing on hydrocarbons, the enormous variety of types
of these compounds together with their water-repellent charac-
teristics make them a great challenge when it comes to manag-
ing them to avoid environmental damage (Farrington & Takada,
2014). The hydrocarbons that reach the sea will evolve accord-
ing to a series of processes that will depend on their properties,
environmental conditions, and state of aging, thus making them
difficult to control. The situation is further compounded by the
toxic, mutagenic, and carcinogenic characteristics of aromatic
hydrocarbons (Kuppusamy et al., 2020), as well as their persis-
tence in the marine environment (Wattayakorn, 2012). For this
reason, their introduction into the marine environment, mak-
ing them available to biota, is a matter of great concern from
the environmental and safety point of view for our own specie.
There are many studies that confirm the potentially lethal and
sublethal effects of different species after their contact with hy-
drocarbons, not only in the striking oil slicks, but also in con-
centrations that are imperceptible to the human eye (Hook et
al., 2016; Perlinski et al., 2021). In addition, these hydrocar-
bons can accumulate in the fatty tissues of individuals that will
incorporate them into the trophic chain (Ministerio de Sanidad,
2017).

4. Record of the release of hydrocarbons into the marine
environment.

Given the aforementioned information, the importance of
thoroughly controlling the release of hydrocarbons into the ma-
rine environment becomes clear. One effective way to monitor
and record these contributions is through continuous surveil-
lance using seawater, sediment, or biota sampling at pre-selected
coastal points. The information obtained from these samples
will provide more than just knowledge about the water quality
conditions, it will serve as a valuable tool for making compar-
isons in case of acute spills or to track changes over time. It
is important to note that the monitoring model must be con-
stantly updated to adapt to changes in the study areas, as a
rigid, unchanging model would quickly become obsolete. As a
result, ongoing monitoring of activities such as population den-
sity, river contributions, maritime traffic, tourist pressures, etc.,
is essential to effectively regulate pollutants in coastal waters.

The choice of the method of analysis is also presented as
a point of vital importance, since not all methods are suitable
for all hydrocarbons (Yang, 2011). Regarding the available
methods, the most widely used are gas chromatography, in-
frared spectroscopy and high-performance liquid chromatog-
raphy (HPLC). However, it will also be necessary to decide
whether to analyze total hydrocarbons, aromatic hydrocarbons
or aliphatic hydrocarbons. Prior to the analysis, regardless of
the method, the extraction of the sample is required, whose
procedure will depend on the selected analytical method. To-
tal hydrocarbons can be measured using infrared spectroscopy
or ultraviolet fluorescence spectroscopy techniques, which are
very useful methods in the environmental and food sector (de
Fuentes Navarta et al., 2008), but do not reach the sensitivity

of chromatography of gases and cannot determine the fractions
separately (American Society for Testing and Materials, 2003).
To obtain the separated aliphatic and aromatic fractions, a gas
chromatograph or HPLC will be necessary, in addition, in the
measurement of the aliphatic hydrocarbons, the concentration
of the unresolved hydrocarbon mixture (UCM) will be detected.
UCM concentration consists of hydrocarbons combination that
are extremely difficult to separate and analyze. For example,
some lubricating oils contain a percentage of 96% of UCM, so
the identifiable fraction is a minimal portion (Fingas, 2016).

Conclusions.

The perception that maritime transport is solely responsi-
ble for releasing hydrocarbons into the marine environment is
not only unfair but also hazardous, as it prevents the attention
of society and governments from focusing on the whole prob-
lem. Regardless of the source of hydrocarbon discharge into
the ocean, careful control of referred contribution is essential to
avoid ignorance and the risk of an uncontrolled and continuous
discharge. A comprehensive monitoring model that character-
izes the location and potential sources of hydrocarbon releases,
as well as regularly updates information, is presented as the
most appropriate option to obtain a continuous record of the
contribution of hydrocarbons to coastal waters. A suitable de-
tection model will offer valuable information to know the qual-
ity of the water and the evolution of the pressures it supports, as
well as the possibility of comparing different areas and different
moments.

References.

American Society for Testing and Materials. (2003). Oil
and Grease and Petroleum Hydrocarbons in Water ASTM D3921.
Science, 96(Reapproved), 7.

Arcos, E. (2022). Los 16 buques mds grandes del mundo
contaminan mds que la combinacién de todos los coches circu-
lando por todo el mundo. Youtube. https://www.youtube.com/-
watch?v=2kyhIfkPLQY.

Bravo, C., & Buschell, I. (2019). El transporte maritimo
contamina miles de veces mds que el terrestre. Eldiario.Es.
https://www.eldiario.es/opinion/tribuna-abierta/transporte-mari-
timo-contamina-miles-terrestre_129_1517031.html.

de Fuentes Navarta, M., Bosch Ojeda, C., & Sanchez Ro-
jas, F. (2008). Aplicacion de la Espectroscopia del Infrarrojo
Medio en Quimica Analitica de Procesos. Boletin de La So-
ciedad Quimica de México.

Deutsche Welle. (2022). Cémo los vertidos residuales de
los cargueros quedan impunes. https://www.dw.com/es/como-
los-vertidos-residuales-de-los-cargueros-quedan-impunes/av-6-
1361087.

Farrington, J. W., & Takada, H. (2014). Persistent organic
pollutants (POPs), polycyclic aromatic hydrocarbons (PAHs),
and plastics: Examples of the status, trend, and cycling of or-
ganic chemicals of environmental concern in the ocean. Oceanog-
raphy, 27(1), 196-213. https://doi.org/10.5670/oceanog.2014.23.



S. Garcia Somalo. / Journal of Maritime Research Vol XIX. No. I (2022) 22-25 25

Fingas, M. (2016). Oil Spill Science and Technology. In
Oil Spill Science and Technology (Second).

Guadalupe Meniconi, M. D. E., Terezinha Gabardo, 1., Rocha
Carneiro, M. E., Maria Barbanti, S., Cruz Da Silva, G., & Ger-
man Massone, C. (2002). Brazilian oil spills chemical char-
acterization - Case studies. Environmental Forensics, 3(3-4),
303-321. https://doi.org/10.1006/enf0.2002.0101.

Hook, E. S., Batley, G., Holloway, M., Irving, P., & Ross,
A. (2016). Oil Spill Monitoring Handbook.

International Convention for the Prevention of Pollution from
Ships (MARPOL), (1973).

Kuppusamy, S., Raju Maddela, N., Megharaj, M., & Venka-
teswarlu, K. (2020). Total petroleum hydrocarbons. In Chem-
ical Analysis (Vol. 168). https://doi.org/10.1002/0471739855.-
ch8.

Ministerio de Sanidad, S. S. e 1. (2017). Ficha de indi-
cadores de Hidrocarburos Aromaticos Policiclicos (HAP) en al-
imentos.Ministerio para la Transicién Ecoldgica y el Reto De-
mogréfico. (2019). Estrategia marina de la Demarcacién ca-
naria (20 ciclo). Parte II: andlisis de presiones e impactos.
https://www.miteco.gob.es/es/costas/temas/proteccion-medio --
marino/parteiianalisispresioneseimpactosdmcan_tcm30-498332-

.pdf.

Perliniski, P., Mudryk, Z. J., Zdanowicz, M., & Kubera, L.
(2021). Spatio-temporal variation in number and production
of neustonic and planktonic bacteria inhabiting polluted estuar-
ine harbour channel. Archives of Microbiology, 203(9), 5547—
5559. https://doi.org/10.1007/s00203-021-02538-6.

Directive (EU) 2019/883 of the European Parliament and
of the Council of 17 April 2019 on port reception facilities for
the delivery of waste from ships., 2019 Official Journal of the
European Union 116 (2019). https://eur-lex.europa.eu/legal-
content/EN/LSU/?uri=CELEX%3A32019L.0883.

The National Academies of Sciences Engineering and Medi-
cine. (2022). Oil in the sea IV: Inputs, Fates, and Effects. In Na-
tional Academies Press (Vol. 11, Issue 10). https://doi.org/10.-
1016/0025-326X(80)90170-8.

Wattayakorn, G. (2012). Petroleum pollution in the Gulf of
Thailand: A historical review. https://www.researchgate.net/pu-
blication/235726311.

Yang, M. (2011). Measurement of Oil in Produced Wa-
ter. In Produced Water (pp. 57-88). Springer New York.
https://doi.org/10.1007/978-1-4614-0046-2_2



