


Introduction

The volume of chemicals (HNS) transported by sea is increasing leading to an
increased risk of accidents. A Hazardous and Noxious Substance is a term used to
describe a substance other than oil which, if introduced into the marine environment is
likely to create hazards to human health, to harm living resources and marine life, to
damage amenities or to interfere with other legitimate uses of the sea.

Marine pollution caused by HNS differs from oil pollution in having a much wider range
of potential fate and behavior once released into the marine environment. The selection
of the appropriate response options to an HNS incident requires detailed knowledge of
the involved substance’s physical and chemical properties. In fact, before starting any
detection or monitoring operation it is important to have an idea of what could happen
with the substance in relation to its chemical properties. The European Behavior
Classification system (SEBC code), established by the European Union, provides a set
of criteria for evaluating the short-term behavior of chemicals spilled at sea. With this
information, then it is possible to define a detection and monitoring plan well adapted to
the event’'s geographic location and that location’s particular atmospheric, sea surface,
water column and/or sea bottom ‘compartments’ and characteristics. This paper
presentation examines the topic largely on the basis of experiences acquired in recent
incidents in which Cedre (Centre of Documentation, Research and Experimentation on
Accidental Water Pollution) was involved; namely the Levoli Sun, the Ece and the
Princess of the Stars.

levoli Sun

In October of 2000, the Levoli Sun, a chemical tanker, sank in the Channel carrying an
estimated 4000 tons of Styrene, 1025 tons of Methyl-Ethyl-Keton (MEK), and 1000 tons
Isopropyl Alcohol (IPA).

In order to determine the impact these chemicals would have, the GESAMP
classification and SEBC code were consulted. The GESAMP classification was used to
assess the impact in the marine environment associated with the chemical of concern,
whereas the EBC code was used to predict the behavior of the substance.

The GESAMP classification is based on the GESAMP hazard evaluation procedure
which provides a range of information on the properties of substances with respect to
the protection of the aquatic environment and human health (GESAMP, 2002). The
Hazard Evaluation Procedure generates a final chemical ranking, which in turn
determines the assigned pollution category. For liquid bulk chemicals, there are four
pollution categories (X, Y, Z and Other Substances).

The SEBC code concerns only the short-term behavior of chemicals. This code is
based on their physicochemical properties, which are pre-defined in a laboratory using









What made this response particularly problematic was the difficulty in obtaining water
column samples near the sea floor. Also, current sampling techniques are unable to
detect Phosphate directly in seawater. These difficulties point to the need for new
technologies and methods for detecting these types of spills both in the water column
and within sedimentary/seafloor samples.

Princess of the Stars

The Princess of the Stars, a ferry-boat, sank in a storm in the Philippines. In this
incident, one of the most significant difficulties was the fact that no information
concerning environmental parameters was available on the area. Even once the
predicted behaviour of compounds was established, it was extremely difficult to make
informed decisions in order to target the optimum sampling points. This was particularly
problematic given the high-dissolution rate of the product, which compounded the
difficulty of determining which direction the chemical-compounds would spread and
would they be nearer to the sea floor, or higher up in the water column? This difficulty
again underlines the fact that response, detection and monitoring plans need to be
defined, accounting for basic information regarding the cargo as well as the local
environment. Furthermore, the need for rapid data collection in remote areas is
absolutely necessary for better response.

There seems to be a clear and present need for the development of adequate sensors
to provide the capabilities to detect low concentration of various HNS in the sea, their
drift within the sea and at sea surface, as well as models to predict their behavior and
patterns in air. Conscious of these needs, Cedre and InterOcean Systems have begun
to cooperate to investigate the adaptation of existing sensors used for oil spill and
petrochemical spill detection and monitoring, for utilization also with HNS-types of
chemicals and compounds. Any successes in this regard would likely advance both the
tracking of oil slicks, and chemicals, in the sense that detecting individual components
of oil would inherently help in analyzing the weathering and evaporation of substances
such as crude oil. In the future, oil behavior at sea could be better understood by
analyzing any and all of these components.

Spill Detection and Monitoring Overview

The use of new technologies can play a critical role in prevention, early response, and
monitoring of oil and chemical spills. There are numerous technologies available for
both remote and in-situ monitoring, which may be used for both point-source and non-
point source applications.

The following summarizes a number of available technologies and techniques that offer
potential solutions: Spectrometry, Fluorometry, UV and IR Absorption, Optical and
Thermal Imaging/Cameras, Particle Size Analysis, Radio Frequency Absorption, Radar
(i.,e. FLIR, SAR, SLAR, LIDAR, HF), and others. This is not an exhaustive list, but
points to the availability of sensing methodologies that warrant consideration and in









Conclusion

As a course of further study,

research and development, the

database of all HNS chemicals

and standard response techniques

could be expanded to include the

physical and behavioral properties

of each substance, together with a

description of which types of

sensor technologies can be used

for detection and monitoring in any

given environment and / or

response scenario. Of course

there are, and would be, many

unknowns in putting together a

comprehensive list such as this. Figure 7 — Relative fluorescence of various hydrocarbons
However, over time, and through

experimentation and field experience, the database / knowledge-base would become an
instructive and useful resource, greatly improving prevention, response and monitoring
capabilities as they pertain to many HNS substances of concern.
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