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Summary: The aim of Blue Economy model is to shift society from scarcity to abundance
—based on what we have, and to start tackling issues that cause environmental and related
problems through new and novel ways. Inland and coastal waters are investigated as
‘water resources’ that can contribute to the production of sustainable energies. In water
reuse, the energy contained in wastewater is also examined in order to contribute to the
understanding of the water/energy relationship. Energy is needed for water cycle
management; water added needed for energy production and water reuse can help to save
both. Biogas production, being an important green energy issue is also examined under
the scope of wastewater treatment. Significant energy savings can be achieved on major
components of an ‘efficient’ wastewater treatment plant by applying novel blue economy
principles. Zones where energy efficiency can be improved are explained. Marine based
renewable energies are outlined based on coastal blue potentials and future world energy
needs-provided that conventional energy sources are approaching exhaustion. Other
general quality issues in coastal environments are presented and examined within the
framework of the blue economy principle and thus suggesting actual novel sustainable
management techniques.
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1. INTRODUCTION

In conceptualizing ‘Blue Economy’, we can say that ‘Blue economy’ refers to the new
system of Green Economy that interweaves creative neo-science and associated
technologies. At the same time, the environmental imperative to decarbonize the energy
system, has driven unprecedented interest in marine renewable energy (MRE) resources.
MRE technologies, including wave and tidal energy, have been identified by the EU as
one of the five key activities that can advance the Blue Economy, delivering sustainable
growth and creating new jobs [5].

The Water-Energy Nexus aspect, explores the role that policy and innovation could play
in order incentivize a more efficient use of water and energy resources in different sectors
and/or regions of the world. Many of our technical processes of harnessing, extracting,
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and producing energy utilize water. Similarly, water extraction, treatment, distribution,
and disposal processes consume energy. The effects of global warming and climate
change, amplify the need for managing energy and water along with nutrients in an
integrated system adapted to the growing urban development.

2. RESULTS AND DISCUSSION

Energy is mainly produced from fossil (0il, gas, and coal) and nuclear energies which have
limited reserves. Globally, we currently produce about 10 billion toe (ton of oil
equivalent). The total global petroleum consumption is still increasing due to intensified
energy consumption. In 2007, there were 806 million cars and light trucks [12] which is
expected to increase up to 1.3 billion by 2030 and 2 billion by 2050 [13]. Currently, one-
fifth of the global CO2 emission is due to transportation and trucking. It is critical to realize
the negative impacts imparted on the global enviro- nment by fossil fuels that has drifted
the exploitation of alternate fuels. The green replacement of fossil based petro fuel is the
trending strategy that has gained much attention from scientists all over the world.

Due to the economic development of nations, a 50 to 300% increase in consumption is
expected by 2050.

Marine-Based Blue Energy

Ocean energy lay dormant for decades following the easing of the oil crisis, but a new era
of climate change, renewable energy and the Blue Economy is driving renewed interest
and development. In this context, a range of scholarship has emerged, focusing initially
on resource assessment, device design, and environmental impacts. This focus is
beginning to broaden as a commercial-scale industry develops.

It is a priority to reduce the use of fossil fuels and simultaneously use renewable energy
including solar energy, wind power, wave energy, tidal energy, Ocean Thermal Energy
Conversion (OTEC) and biofuel from marine algae and sea grasses. Marine energies have
the potential to enhance the efficiency of harvesting the energy resource, minimize land-
use requirements of the power sector and reduce the greenhouse gas emissions [2]. Ocean
energy technologies, utilising waves and tides to generate electricity are now attracting
considerable interest and investment [6]. As with other novel offshore activities, ocean
energy is bringing its own unique challenges to marine govern- ance frameworks [7]
Extreme care should be given to the prevention or interference with natural processes.
Interest in ocean energy is especially high in Europe. The European Commission has
recently developed an action plan to support the ocean energy sector, convening an Ocean
Energy Forum to bring together stakeholders and develop solutions. This will feed into a
strategic roadmap, providing an agreed blueprint for action. There is potential for a
European Industrial Initiative to be developed during a second phase (2017-2020). Ocean
Energy Europe, an industry association, has concurrently convened a Technology and
Innovation Platform for Ocean Energy, the primary focus of which is to foster a broad
consensus on priorities for technological innovation. The UK, and Scotland in particular,
finds itself at the vanguard of this new industry, as ocean energy enjoys a combi- nation
of political support, significant resources and technical expertise [8,9]. Marine macroalgae
is also a potential biomass for biofuel production because of their higher productivity rates
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than terrestrial biomass such as corn and switch grass [10]. Annual biomass production of
macroalgae is too high [11] and the ease degree of maintenance in large scale cultivation
of marine seaweed serves as a key factor for using marine macroalgae as biofuel feedstock.

Energy cost for Water

We then need to increase ‘energy efficiency’ which entails reducing and optimizing the
energy consumption of a process while maintaining its efficiency. The possibility of
producing green energy, and using it directly to power facilities or supplement energy to
grids, reduces greenhouse gas emissions and carbon footprint of plants, producing great
cuts on energy costs.Conventional water treatment, for producing drinking water with the
deterioration of resources is no longer inexpensive. Indicative costs range from 30Wh/m3
for classic treatment to 120 Wh/m? for activated carbon and ozone, and to 200 Wh/m? for
membrane ultrafiltration. A key point for energy optimization in membrane technologies,
is the design of pretreatments in order to reduce waste discharge from membrane
treatment. General desalination water costs 3.5-5 KWh/m?, even though high efficiency
plants like Ashkelon in Israel has a cost of 2.9 KWh/m® [4]. Treated wastewater 1.2
KWh/m?3, with higher efficiency plants like Strass in Austria, achieving a very low cost of
0.35 KWh/m?, but also producing electricity achieving self-efficiency [3]. Rainwater costs
only 0.0012 KWh/m3 basically attributed to pumping needs

Epilogue with suggestions for energy gaining from wastewater treatment

The aim then in optimizing the energy from a treatment plant is threefold, that is; to
improve energy efficiency, to maximize the energy extracted from untreated water and
eventually from sludge, and to recover other renewable energies. Energy recovered from
sludge could be above 60% of the total energy needs of a sewage treatment plant. Besides,
energy savings can be achieved:

-Innovative technologies in digester design, and sludge pre-treatment before digestion
-Use of power generation and combined heat from digester gases electricity for various
treatment needs.

-Direct use of gas after purification to the gas grid.

- Use of the biosolids in agriculture, and as a solid fuel in industry. Sludge contains
numerous nutrients that can assist crop production provided that all precautions are
applied. Improving treatment technological practices and following ‘best practice’
suggestions for low energy consumption can produce savings around 20 %. [1]. Energy
recovered from sewage flows, improved topography designs to reduce pumping needs, as
well as using other innovative technologies such as photovoltaic-thermal systems, wind
turbines and others can produce considerable savings in energy to another 20%.
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