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Abstract

Nowadays pollution from ships in ports/terminals of the Caspian Sea has a
significant impact on surrounding nature and health. And the Kazakh oil
company “Tengizchevroil” is about to realize a new big business project in
terms of water area, which might lead to increased pollution. So, this research
specifically concentrates on the reduction of environmental pollution prob-
lems at the new Terminal of Cargo Offloading Facility and Cargo Transporta-
tion Route of the North Caspian Sea. In order to reach this motive, the au-
thors analyze IMO’s International Convention for the Prevention of Pollution
and its initial strategy on reduction of GHG emissions from ships. In addi-
tion, efficiency of shore power supply, which is often used by developed
countries for better environmental conditions for the port area, is also ex-
amined. Overall, the authors outline six proposals as to the best course of ac-
tion, which needs to be implemented at the new Tengizchevroil terminal. The
items such as calculation of damage and calculation of prices of pollution
prevention measures will not be included in the research.

Keywords
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1. Introduction

At one of the key oil-fields of Republic of Kazakhstan, Tengiz (Figure 1), the
shareholders of joint company Tengizchevroil started to implement a new

large-scale project in order to expand extraction of oil capacities. The project is
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Figure 1. North Caspian Sea.

called the Future Growth Project (FGP). Due to the implementation of the FGP,
the volume of oil production at the Tengiz oil-field will increase from 25.9 mil-
lion metric tons (207 million barrels) to 38 million tons per year. The facilities
for the FGP will be built up in the field’s operational territory, located in north-
western Kazakhstan’s low-lying wetlands along the northeast shores of the Cas-
pian Sea, which can be seen from the map of the North Caspian Sea (Figure 1).
In particular, the facilities to be built include: 1) the FGP’s oil-gathering system,
including production wells, metering units, and modular collectors; 2) the pres-
sure increasing systems (input separators, a pump unit, and a compressor unit);
3) a plant for processing and treating oil and gas for injection into reservoirs,
and systems for electricity generation; 4) a compressor station for sour gas injec-
tion into reservoirs.

Construction is planned on a so-called modular method. Because of the uni-
queness of FGP equipment, modules are pre-assembled by the manufacturer in
big modules, which are transported to the destination point. Module Carrying
Vessels (MCV) were built to transport modules to TCOF Prorva, through Cargo
Transportation Route (CaTRo). In addition to this purpose-built tug boats dep-
loyed in the Caspian Sea to assist MCV in transport and navigational operations.
Modules are assembled in Kazakhstan, South Korea, and Italy. Fabricated mod-
ules then shipped through the Russian Inland Waterway System into the Cas-
pian Sea for final delivery to the new Terminal of Cargo Offloading Facility
(TCOF) in Prorva peninsula near the Tengiz oil-field. The modules are then
transported by road transport to the oil-field. And the problem statement is that
there is an environmental risk in the TCOF area and in the CaTRo channel due
to the nature of the maritime activities carried out by Tengizchevroil and its new

project.
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The Northeast Caspian is an area that includes globally important biodiversity
features. The area of CaTRo channel is a domicile for different birds, fishes, and
other fauna. Especially there we can find sturgeons and Caspian seals, which are
endangered because of different sea operations (Dmitrieva et al., 2013). So, extra
attention should be paid by vessels during operations in this area, as the rare
Caspian seals are found only in this sea. Especially, due to the implementation of
FGP and operations in TCOF and in CaTRo channel of the Caspian Sea, pollu-
tion of the environment should be minimized as more as possible. Environmen-
tally friendly technologies for the processing of these activities are expensive and
there can be a risk that they are not used in some regions. TCOF should be pro-
vided with environmentally friendly facilities in order to safeguard, it’s sur-
rounding area like usual ports and vessels should pay extra attention to sea ha-
bitats during operation in the CaTRo channel. So, despite the fact that FGP will
help in the construction of new oil-field in Kazakhstan, it can endanger the en-
vironment, as it has a lot of facilities, operations, and works done every day
which effect on the environment negatively.

The main objective of the study is to find an answer to the following question:
How can environmental pollution by ships be minimized at Cargo Offloading
Facility of the Caspian Sea? The possible future measures to the issue are given
in Section 5 of the paper. However, the present situation on the environmental
protection in TCOF and CaTRo is provided in Section 4. Section 3 aims to iden-

tify all the causes of pollution from ships.

2. Project Scope & Methodology

The scope of the project is limited to TCOF area and CaTRo channel. It is di-
rected to evaluate the overall picture of ecological and environmental problems
of the Caspian Sea, specifically in the TCOF area, caused by ships. The items
such as calculation of damage, calculation of prices of pollution prevention
measures and identification of the reasons of pollution other than pollution by
ships will not be included in the research.

This project is mainly focused on the environmental and ecological aspects of
TCOF area. The literature review of the research is based on the different na-
tional and international regulations regarding the prevention of pollution by
ships, company information, and articles related to pollution by ships in port
areas. As there is no specific literature for the analysis of pollution by ships in
port areas, a few books, regulations and scientific works were analyzed. This in-
cludes the regulations as “Environmental Management Systems” and “Environ-
mental Code of the Republic of Kazakhstan”, “International Convention for the
Prevention of Pollution (MARPOL)”; the plans as “Shipboard Oil Pollution
Emergency Plan” and “Ballast Water Management Plan”. The main information
about the current situation regarding the environmental protection in the TCOF
area is collected by personal reviewing company reports which are collected

from FGP authorities.
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3. Causes of Pollution by Ships and Dangers Raised from
That

According to the study made by International Transport Forum in 2014, be-
tween 70% to 100% of emissions in ports in developed countries can be attri-
buted to shipping, trucks, and locomotives represent up to one fifth, whereas
emissions from equipment rarely exceed 15% (Merk, 2014). And as mentioned
previously, this chapter identifies and describes the environmental impact of
shipping such as include water pollution, air pollution, land pollution, noise

pollution, environmental effects on flora/fauna, etc.

3.1. Gas Emissions

Air pollution is one of the concerns in port areas. Air is impacted by air emis-
sions due to ship’s operations at the port. The diesel fuel vessels are the number
one source for emissions of nitrogen oxides (NOx), sulfur oxides (SOx), particu-

late matter (PM), carbon monoxide (CO), and air toxics at port facilities (U.S.

Environmental Protection Agency, 2018).

The source, which is making our planet heat, is GHG. “Human activities are
the primary source for almost all of the increase in greenhouse gases (GHG) in
the atmosphere over the last 150 years” (Mackay, 2008). Mainly burning fossil
fuels for electricity, heat, and transportation are considered a prime cause of
emissions.

* Transportation, transportation produces the largest amount of GHG emis-
sions. Those emissions produced from the burning of fossil fuel for our cars,
ships, trains, trucks, and planes. Specifically, diesel engines are the most
dangerous GHG source.

* Electricity production, electricity production generates the second largest
amount of GHG emissions. Approximately 62.9 percent of our electricity
comes from burning fossil fuels, mostly coal and natural gas (U.S. Energy
Information Administration, 2019).

* Industry, these emissions are mainly come from burning fossil fuels for
energy, as well as GHG emissions from particular chemical reactions which
are necessary for the production of goods from raw materials.

Effect of air pollution. The use of diesel engines and other engines in and
around ports can contribute to decreased air quality and related health impacts
for community residents. Air pollution has an effect on human health in several
ways. Some scientific studies have linked air pollution to a variety of health
problems which can include cancer, heart problems (Vidal, 2009), negative im-
pacts on the nervous system, including the brain, deterioration of respiratory
and cardiovascular illness; reduction of the lung function; respiratory symptoms;
increased sensitivity to respiratory infections; and premature death.

Some people who sensitive to harmful emissions are at greater risk for air
pollution-related health effects. For instance, those with pre-existing heart and

lung diseases (e.g., heart failure/ischemic heart disease, asthma, emphysema, and
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chronic bronchitis), diabetics, older adults, and children. Air pollution also
damages our environment. For example, ozone can damage vegetation, adverse-
ly impacting the growth of plants and trees. These impacts can reduce the ability
of plants to uptake carbon dioxide (CO,) from the atmosphere and indirectly af-

fect entire ecosystems.

3.2. Spills

The spills from ships can be accidentally thrown overboard during ships staying
at the port. Those spills can have an enormous effect on the water quality and
the state of marine life. Waste from vessels and other port activities can lead to
the loss or reduction of habitat areas and can also bring harm to marine life. The
operations which can accidentally provoke spill are sewage, bilge water, ship’s
paint, oil spills and solid waste.

Sewage is wastewater from toilets, sinks, showers, galleys, laundry, medical fa-
cilities, and cleaning facilities aboard a ship. This wastewater can contain harm-
ful bacteria, pathogens, viruses, intestinal parasites, harmful nutrients, and pol-
lutant substances such as detergents, oil, grease, metal, organic compounds, food
waste, medical and dental waste. Discharges of untreated or inadequately treated
sewage can cause bacterial and viral contamination of fisheries and shellfish
beds, producing risks to public health. Nutrients in sewage, such as nitrogen and
phosphorus, promote excessive algal blooms, which consumes oxygen in the
water and can lead to fish kills and destruction of other aquatic life (Sheppard,
2018).

Bilge water. On a ship, oil often leaks from engine and machinery spaces or
from engine maintenance activities and then mixes with water in the bilge. In
addition to this bilge water may comprise solid wastes and pollutants which
contain high-level of oxygen-exacting materials, oil, and other chemicals. De-
spite that bilge water is filtered and cleaned before being discharged, oil in even
minute concentrations can kill fish or have various sub-lethal chronic effects.

Ship’s paint. Lixiviation of toxic paint impurities, meant to prevent barnacles
from clinging to ships, can result in health impacts on marine life.

Oil impurity can include chronic pollution from runoff, bilge water, and the
cargo operations of oil tankers, additionally huge spills resulting from overfilling
of tanker ships or tears in a ship’s hull.

The solid waste generated on a ship includes glass, paper, cardboard, alumi-
num and steel cans, and plastics. It can be either non-hazardous or hazardous in
nature. Marine mammals, fish, sea turtles, and birds can be injured or killed
from entanglement with plastics and other solid waste that may be released or

disposed off from ships.

3.3. Incinerator

As much as 75 percent of solid waste is incinerated on board, and the ash typi-
cally is discharged at sea. Burning of solid wastes is dangerous for marine life

and human health. Burning plastic and other wastes release dangerous sub-
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stances such as heavy metals, Persistent Organic Pollutants, and other toxins in-
to the air and ash waste residues. Such pollutants contribute to the development
of asthma, cancer, endocrine disruption, and the global burden of disease. In ad-
dition to this, it is bad for the climate and oceans. Plastic is a petroleum-based
material, and when burned its like any other fossil fuel: it releases climate pollu-
tion. This, in turn, leads to rising sea levels, increased ocean and air toxicity, and

destruction of coral reefs and other marine life.

3.4. Human Factor

One of the reasons for the contamination of the environment is the negligence of
crew about the environment. Sometimes the crew does not understand that the
pollution must be prevented and nobody controls and punishes them. Besides,
some people believe that the Caspian Sea is huge enough and if they dump con-
taminants overboard, nothing will happen to the environment. It means crew
doesn’t know all the seriousness of pollution of the environment by the conta-

minants which were discharged by their ship.

3.5. Noise

The noise, which is produced by ships can travel long distances, and marine spe-
cies who may depend on sound for their orientation, communication, and feed-
ing, can be harmed by this sound pollution. The Convention on the Conserva-
tion of Migratory Species has identified marine noise as a potential threat to ma-
rine life. Besides, light and noise pollution from port operations can result in a

lower quality of life and health impacts for community residents.

3.6. Dredged Channel

Removing sediment in order to deepen ship channels can raise the cloudiness of
water and bother contaminated bottom sediment, make harm or permanently
destroy critical wildlife habitats, and disturb or kill threatened and endangered

species.

3.7. Ballast Water

Ballast water can contain a variety of biological materials, including plants, ani-
mals, viruses, and bacteria. These materials often include non-native, nuisance,
invasive, exotic species that can cause extensive ecological and economic damage

to aquatic ecosystems along with serious human health problems.

3.8. Wildlife Collision

The Caspian Seal, which is one of the smallest seals in the world can be in danger
because of different sea operations. The Caspian seal is native to the Caspian Sea
and its population has decreased by more than 90% since the start of the 20th
century. According to the UK Government Darwin Initiative & the Kazakh Fi-

sheries Research and Production Centre (2006), “the population continues to
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decline due to threats arising from human impacts on the Caspian Sea ecosys-
tem, and the species is now listed as endangered on the International Union for

Conservation of Nature red list”.

3.9. Concluding Marks

Environmental pollution might be caused by various factors and it can impact
human health as well as flora and fauna. For the purpose of this research, the
cause and effect relation were done, which is Appendix 1 of this work, in order
to simplify the understanding of the reader about the consequences of pollution.
International Convention for the Prevention of Pollution from Ships (MARPOL)
(Julian, 2000) and Environmental Code of Republic of Kazakhstan was created

to regulate the aforementioned issues with emission.

4. Current Situation at TCOF Regarding Environmental
Protection

It is necessary for the research to understand the present situation on the envi-
ronmental protection for answering the main question. This chapter describes
what is currently done in the TCOF area to protect the surrounding nature. First
of all, in order to minimize the risk of environmental pollution, vessels shall
comply with the requirements of the MARPOL and with the legislation of
Republic of Kazakhstan (RKz):

4.1. Minimize Pollution by Ballast Water

* Vessels shall comply fully with the International Convention for the Control
and Management of Ships’ Ballast Water;
* After commencing to discharge any ballast to the sea, an overside inspection

of the sea surface shall be made;

4.2. Noise, Light, Vibration

* The noise level on board of new and existing vessels should satisfy International
Maritime Organization (IMO) Resolution A.468 (XII) “Code on noise levels
on board ships”;

* Maintenance activities which require the opening of equipment spaces and
equipment space doors/gratings/covers, allowing increased noise and vibra-
tion levels, shall not be carried out in the CaTRo Channel;

* Maintenance activities carried out in the CaTRo shall be limited to those ac-
tivities that will not generate percussively and impulse noise generation;

* Night time on deck (external) maintenance shall be restricted to activities not
requiring additional artificial light sources (light sources not provided by
normal vessel operations for night time working);

* Regular inspections of vessel external lighting shall be conducted to ensure
light fittings are positioned as installed, the light spill is reduced, and no un-

necessary lights are being utilized;
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Where safe to do so (such as in the galley/cabins) blinds will be closed to re-
duce light spill;
The vessel horn shall only be sounded in accordance with vessel safety pro-

tocols and not used unnecessarily e.g. as a greeting for passing vessels.

4.3. Spills

In case of an oil spill, vessels shall comply fully with the Shipboard Oil Pollu-
tion Emergency Plan;

Bilges and other spaces likely to be contaminated with oil residue etc. shall
not be pumped overboard;

The bilge oily water separator overboard discharge valve shall be locked in
the closed position;

Vessels equipped with a functioning IMO compliant sewage treatment plant
may NOT discharge overboard. All Sewage shall be retained on board;
Vessels shall take every precaution to prevent the release of oil, noxious lig-
uid substances, garbage, sewage, polluted ballast waters into the waters of the
Caspian Sea;

If an emergency arises and discharges are made to maintain the ship’s stabil-
ity, the time, and approximate amount of the discharges shall be logged along

with the circumstances requiring the action.

4.4. Incineration

Incinerators may not be used when a vessel is alongside any of the TCOF
berths.

4.5. Fauna

Vessel operation and crew activities are required to avoid if possible interac-
tions with fauna. Typically, this is Caspian Seal and migratory or resident
bird life. Fauna must not see vessels as a potential source of food or refuge;

In the CaTRo Channel vessel speed restriction of max 15 knots will allow
seals to anticipate and maneuver away from vessels;

It is strictly prohibited for Partners personnel, visitors and members of vessel
crews to feed wildlife. Galley foodstuff e.g. dry goods shall not be stored on
decks. Where it is not practical to do so food containers shall be kept closed
and or securely covered. Any spillages shall be cleaned away immediately and
if required residues washed or swept clean. Food shall only be consumed
other than in the galley mess area or designated internal locations;

It is strictly prohibited for vessel crew or passengers to fish or hunt fauna at
any point in vessel operations. Equipment used for fishing and hunting shall
not be allowed on vessels;

It is possible that bird life could land on vessels. No attempt shall be made to
capture animals in these circumstances, this applies even if the animal ap-
pears ill or injured. As far as is possible for the safe operation of the vessel the

area should be avoided by the crew. In the event the sick or injured bird is
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preventing safe operations it will be moved by a member of the vessel crew to

an alternative less intrusive location.

4.6. Report

* Any pollution by a vessel alongside must be reported immediately to the
VTMS Operator. Immediate measures to stop the cause and limit the extent
of the pollution must be taken;

* Any interactions with fauna shall be recorded in the vessel log and reported
by the Vessel Master to the Client;

* Any incident causing harm to the environment must be reported as soon as
detected to VITMS Control. Any oil spill on water, regardless of the TIER lev-

el, must be communicated by radio immediately.

4.7. Responsibilities

* Master of the vessel: the Vessel Master is the main Authority and is responsi-
ble for the safe conduct of marine activity on-board his vessel and has the
right to decide to stop ongoing navigation and/or operations, whenever he
deems a possible risk for the vessel, crew or environment may arise. The
Master is also responsible for complying with the requirements of the TCOF
Authority and RKz regulations;

* The Master and Owners must accept that all the costs associated with
clean-up of any pollution incident attributed to the ship will be to the own-
er’s account. This includes but is not limited to, oil pollution response and
clean up, pollution prevention and any contingency where there is an in-

creased risk of pollution over and above that for normal TCOF operations.

4.8. Services Provided

Local authorities provide various services in order to assist the vessels in their
operations, these facilities include shallow draft vessel, bunkering operations, oil
spill response (OSR) vessel and the reception of waste, sludge, sewage.

OSR vessel most attracts attention, as it is often used during Emergency Spill
Response Operation in Prorva TCOF. OSR vessel shall be able to clean sea sur-
face and shore for all kinds of oil spills, to collect other debris during oil spills
and/or to clean the port during standby duty.

Next in line is shallow draft vessel, which is used for the survey-bathymetric
work. It means to determine seabed conditions, sea depths (bathymetry), side
scan sonar survey, etc.

Bunkering operations: during this procedure, the proper hose management
shall be present in order to minimize risk to the environment and people and
mitigate the risk of a spill. The hoses shall be equipped with TODO-MATIC
dry-break couplings.

In addition to all these facilities, there should be always available supply ves-
sels for emergency situations. According to the interview taken from Tengizche-

vroil workers, who are the main stakeholders of FGP, “the authorities of FGP
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provide all means possible for vessels operating in this area to minimize the pol-
lution. All works conducted in the TCOF area cover full aspects of safety and
security so that not cause any damage to the environment. They conduct abso-

lute control regarding all operations by vessels”.

5. Possible Measures to Minimize Pollution

There are regulations which must be followed by vessels in order to minimize
pollution. Specifically, international conventions set the standards for the port
and vessels to play down the pollution by ships. In addition to this, some coun-

tries consider additional measures for the prevention of pollution.

5.1. International Maritime Organization

IMO is the United Nations specialized agency which is responsible for the safety
and security of shipping and the prevention of marine and atmospheric pollu-
tion by ships. It is involved in the projects which are aimed to reduce pollution,

it sets the regulations and engaged in the implementation of those regulations.

5.1.1. MARPOL

MARPOL is one of the most important international marine environmental
conventions. It was developed by IMO in order to minimize pollution of the
oceans and seas, including dumping, oil, and air pollution. Initially, MARPOL
was signed on 17 February 1973 but did not come into force right away. The
current version of MARPOL is a conjunction of 1973 Convention and the 1978
Protocol, which entered into force on 2 October 1983 (Julian, 2000). Nowadays
156 states are the parties to the MARPOL convention, being flag states of 99.42%
of the world’s shipping tonnage. All ships which are flagged under countries that
signed MARPOL are subject to its regulations, regardless of where they sail and
member nations are responsible for vessels registered on their national ship re-
gistry. Nowadays Kazakhstan is the signatory of MARPOL’s first 5 Annexes, the
Annex VI is not signed by Kazakhstan at that moment. All Annexes of the con-
vention are shortly described in Appendix 2.

Ports and terminals must provide facilities to collect residues, oily mixture,
and garbage generated from the vessel. MARPOL states that contaminants can-
not be discharged into the sea and that it shall be transferred to port reception
facilities. It also says that port states shall ensure that there are enough port re-
ception facilities throughout the area to help with convenience.

This Annex VI deals with air pollution and provides the standards for the ma-
rine diesel engines, exhaust gas cleaning system, fuel oil suitability. As was men-
tioned before in this chapter MARPOL Annex VI is not ratified by Kazakhstan.
In 2017 from 13 to 15 of September, there was a meeting with the Ministry of
RKz and IMO experts, where the implementation of MARPOL Annex VI was
discussed. Currently, the Ministry of RKz is working on the ratification of Annex
VI to MARPOL. The implementation of the requirements of MARPOL Annex

VI will allow Kazakhstan to minimize the risk of pollution of the Caspian Sea
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from seagoing and protect the marine flora and fauna from environmental
damage. The fuel used on board of ships must meet the requirements of
MARPOL Annex VI Chapter 3 regulation 18 which addresses the composition
of hydrocarbons to be used for combustion purposes. Their composition, must
not exceed the sulfur content requirements (MARPOL Ch. 3, Reg. 14) and must
not cause an engine to exceed the NOX emission limits (MARPOL Ch. 3, Reg.
13). For example, Marine Diesel Oil (MDO) can be used, as it meets those re-

quirements.

5.1.2. Initial IMO Strategy on Reduction of GHG Emissions from Ships

The “Third IMO GHG Study 2014” showed that GHG emissions from shipping

in 2012 accounted for some 2.2% of anthropogenic CO2 emissions (Ebi et al.,

2014). Additionally, the study established that such emissions could grow by

between 50% and 250% by 2050. In order to reduce GHG emissions, IMO’s Ma-

rine Environment Protection Committee has adopted an initial strategy on the

reduction of GHG emissions from ships, in April 2018. The initial strategy aims

to reduce GHG emissions, by at least 50% by 2050 compared to 2008. The strat-

egy is divided into three phases (including short-, mid-, and long-term further

measures). Some of these measures include:

* Considering the reduction of speed as a measure;

* Consider the use of on-shore power supply from renewable sources;

* Consider the development of activities addressing marine propulsion, alter-
native low-carbon, and zero-carbon fuels;

* Encourage and facilitate the adoption of other possible innovative emissions

reduction mechanisms.

5.2. Measures Taken by Other Companies Operating in the
Caspian Sea

In order to control the number of emissions which are produced onboard, spe-
cial equipment to measure how much emissions the vessel emitted onboard can
be used. For example, the Marine Environment Protection Committee devel-
oped so-called The Ship Energy Efficiency Plan (SEEMP), which is an opera-
tional measure that establishes a mechanism to improve the energy efficiency of
a ship in a cost-effective manner (International Maritime Organization, 2011).
The SEEMP also provides an approach for the companies to manage ship and
fleet efficiency performance over time using, for example, the Energy Efficiency
Operational Indicator as a monitoring tool. In compiling the SEEMP’s, each
vessel has to be provided with an automatic spreadsheet that can calculate
amounts of NOx and SOx generated, based on the input of basic fuel consump-
tion and voyage data.

Then, set the national air quality standards and the penalty for those who do
not apply to these standards or if the level of emitted gases is more than re-
quired. For instance, the stakeholders of the Chevron Pembroke Marine Ter-

minal set the regulation that those vessels which do not comply may face prose-
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cution or pay the penalty. In addition to this, the overall state of air quality
should be controlled in the surrounding area. There could be used air quality
monitoring stations for the observation on the existence of air pollution. For
example, North Caspian Operating Company (NCOC) which is one of the lead-
ing company operating in the Caspian Sea and nearby, uses such stations in or-
der to control the quality of air in all areas of its operations and then the De-
partment of Ecological Monitoring Kazgidromet publishes monthly, quarterly
and annual reports on the state of the environment that include an appendix of
analyzed data from NCOC industrial air quality monitoring stations and sur-
rounding area. These air quality monitor stations are located nearly with Atyrau
city. These stations operate 24/7 to measure the atmospheric levels of various
compounds and collect weather data.

Besides, there could be conducted surveys on the state of seawater, sea bot-
tom, flora and the living conditions of fauna. For instance, NCOC implements
extensive environmental monitoring programs in order to analyze the chemical
composition of seawater and bottom sediments and to study fish, benthos and
plankton populations. They conduct biyearly surveys where covers weather con-
ditions, water quality and bottom sediments quality (North Caspian Operating
Company, 2015, 2016, 2017, 2018).

5.3. Measures Taken by Developed International Ports

There lots of developed countries which strive to achieve better environmental
conditions for the port areas. One of the significant projects which could help to
minimize the pollution from ships in port areas is shore power supply. In order
to minimize the air pollution and noise from vessels at ports and terminals shore
power can be used by ships by plugging into the local electricity grid and turning
off auxiliary engines while at dock. While using a shore power supply, auxiliary
systems such as air conditioning, lighting, and crew onboard can use energy
from the local electrical grid. Shore power typically produces zero onsite emis-
sions. The power generation plant which supplies electricity to shore power ap-
plications may or may not be within the confines of the port and can be located
outside those areas.

The power generated onshore, which can be from an electric utility company
or from possible external remote generator (these generators may be powered by
diesel or renewable energy sources such as wind or solar), via power cables
(Figure 2) transmit the power to the onboard installations which consist of
shore-to-ship power panel and fully automated power transfer.

This technology was implemented in such countries as Netherland (Rotter-
dam), Sweden (Gothenburg, Ystad), Malta (Delimara), China (Dalian), Italy
(Fincantieri), Costa Rica (Moin). According to Roberto Bernacchi (Bernacchi,
2017), who is shore-to-ship power and smart ports global product manager, and
other scientists (Radwan et al., 2019), the benefits are as follows:

* GHG emissions reduced by 98%;

e Less noise and vibrations;
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Overview of a shore-to-ship power connection for cruise vessels

B | g O

om0 ] :

Main incoming station Power cables Shore-side Berth On-board installation
substation

Figure 2. Shore power connections. Source: (Bernacchi, 2017).

* A better environment for passengers, crew, dockworkers and local residents;
* Reduction of the fleet’s fuel consumption;

* Improve the quality of life near the port.

5.4. Concluding Marks

The protection of the environment is one of the main concerns for shipping in-
dustry nowadays. It is necessary for vessels operating in the TCOF area to
comply with regulations such as MARPOL and local requirements in order to
maintain all procedures safely and without any harm to the surrounding area. In
addition to this, the area must be protected from various air pollutants, where
the shore power could be used. It will not only minimize the emissions from
ships but also protect the local habitats from noise pollution, vibration and con-
siderably improve the quality of life near the terminal. Those above-mentioned
suggestions will help to maintain great environmental protection and prevent

further effects of pollution which were described in Section 3 of this work.

6. Overall Conclusion and Recommendations

The environmental pollution of port areas is one of the considering problems
nowadays, as the shipping can pollute not only the environment but also make
harm to the surrounding habitat and nature. And that’s why the government
should try to prevent an oil spill during loading operation of the tanker, as it
happened to the tanker “Islam Saparli” in December 2001 in the port of Aktau of
the Caspian Sea (Zonn, 2005).

During the research, the causes of pollution by ships in the TCOF area were
identified, which can include pollution from the diesel engine, GHG emissions,
noise, various spills from ships, incineration, human factor, etc. According to the
Third IMO GHG Study 2014, “GHG emissions from shipping in 2012 accounted
for some 2.2% of anthropogenic CO, emissions. Additionally, the study estab-
lished that such emissions could grow by between 50% and 250% by 2050”
(Merk, 2014). And this is the only pollution from GHG emissions. Consequent-
ly, from these reasons, the impacts of pollution sources were identified. From air
pollution, various health diseases such as cancer, increased susceptibility to res-
piratory infections, decreased lung function, etc. can arise. Besides, the noise

pollution can disturb local fauna, and various spills from ships can danger the
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nature and kill sea habitats.

The research has shown that the governments and involved companies who
operate in the TCOF area set their own regulations for the prevention of pollu-
tion. In addition to this, vessels must follow international and national regula-
tions. The short interview taken from Tengizchevroil authorities has shown that
they provide all means possible for vessels operating in the TCOF area to mi-
nimize the pollution. Summing up the studied information, for the purpose of
this work, the various conventions aimed at the prevention of pollution by ships
were researched and the measures taken by other ports were identified. This
leads us directly to the recommendations.

During the research process, the authors studied the problem in the maritime
industry, particularly the problem related to the environmental pollution in
ports and terminals, specifically the TCOF area of FGP. Section 3 of this work
described the main issues which should be solved and improved. The recom-
mendations with possible solutions are provided by analyzing the current situa-
tion in the TCOF area regarding environmental protection and studying differ-
ent regulations on the prevention of pollution from ships:

1) The ratification of MARPOL Annex VI by Kazakhstan. The implementa-
tion of the requirements of MARPOL Annex VI will allow Kazakhstan to mi-
nimize the risk of pollution of the Caspian Sea from seagoing vessels, particular-
ly minimize air pollution.

2) Implementation of IMO’s Initial strategy for the reduction of GHG emis-
sions from ships. If this strategy will be implemented, then the reduction of
GHG emissions could grow by at least 50% by 2050. Furthermore, this could
prevent further effects of GHG emissions.

3) Set the penalty for the pollution of the environment and not complying
with the regulations. This will allow minimizing the pollution as the vessels will
strictly follow the regulations and make better observance of the environment.

4) Conduct surveys on the state of seawater, sea bottom, flora and the living
conditions of local habitats. This will allow monitoring and analyzing the chem-
ical composition of seawater and bottom sediments, and study fish, other fauna
population.

5) Use air quality control stations and make a better observation to control the
state of the surrounding air. This could allow monitoring the state of air and
compare it on the existence of various atmospheric compounds.

6) Use the shore power supply as the electrical source. When the shore supply
will be used, the vessel’s auxiliary engines will be switched off. This will lead to
the reduction of GHG emissions, noise pollution, vibration, and fuel consump-
tion by the vessels. Furthermore, it could improve the quality of life near the
TCOF area.
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Appendix 2. MARPOL Annexes Short Description. Source:
(Julian, 2000; Kantharia, 2019)

International Convention for the Prevention of Pollution (MARPOL)

Regulations for the Prevention
AN N EX I of Pollution by Oil
(entered into force 2 October
1983)

Regulations for the Control of
Pollution by Noxious Liquid

Substances in Bulk AN N EX ' I

(entered into force 2 October
1983)

Prevention of Pollution by

Harmful Substances Carried by
AN NEX ” I Sea in Packaged Form

(entered into force 1 July 1992)

Prevention of Pollution by

Sewage from Ships ANNEX IV

(entered into force 27
September 2003)

Prevention of Pollution by

Garbage from Ships

AN N EX V (entered into force 31

December 1988)

Prevention of Air Pollution
from Ships

(entered into force 19 AN N Ex V'

May 2005)
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