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Abstract. This analysis aims to highlight the risk created by the chemical
tankers by comparing their movements in the Turkish straits. This information
is based on actual ship movements from south to north and the return voyage,
showing the prominence of chemical tankers passing through the straits between
2010 and 2022 and underlining the importance of the Turkish Straits. Istanbul
Bosporus transit passages are being regulated by the Montreux Convention',
signed 84 years ago. As per the convention, international shipping provided safe
and seaworthy ships, has the right of free passage through the Straits in peacetime.
Since the convention has been in force, the volume and frequency of the ships
have increased almost tenfold, an interesting correlation on average, there werel3
passages in a day in 1938; which increased to 65 by1985 and 115 by 2019. The
main reason for this increase is said to be the hydrocarbon reserves of the Caspian
Region®. As the number of passages increased enormously, so did the physical risk
to shipping and the environmental and biological risk to local species. In order
to minimise any possible risks and provide safer and environmentally friendly
traffic, Turkish authorities have had to adopt Maritime Traffic Regulations for the
Turkish Straits on 15/08/2019 (VTS — Vessel Traffic System)>.
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1. Introduction

The Turkish Straits are natural waterways with a total length of 164 nautical miles,
where the Istanbul Strait is 17 Nm, the length of the Marmara Sea 110 Nm and the
Canakkale strait 37 Nm. Because of the strategic location, the straits are vital for the
global economy, particularly for the Black Sea countries. The famous Russian lawyer
“Frederic de Martens™ pointed out the importance of the straits as follows (Turan 2004):

The Turkish Straits are one of the busiest and narrowest natural waterways in
the world. They are located in a very strategic area that connects the Black Sea with
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the Mediterranean Sea and ultimately with the Atlantic Ocean via the Straits of
Gibraltar and in the other direction the Indian Ocean via the Suez Canal. Considering
the oil production in Russia, Azerbaijan, Kazakhstan and Turkmenistan, and with
increasing worldwide demand for oil, the western and eastern countries are more
dependent on the straits, which in turn increases its strategic importance.

Due to the Meteorological and hydrographical factors of the Turkish Straits,
the risks for the pollutions, collusions and accidents are challenging factors that
affect unfavourably the navigation through the Straits. These factors, such as rapid
turns®, strong currents, and unpredictable weather changes, make the straits one of
the world's most challenging natural waterways®. The different density between
the Aegean and Black Seas creates a surface current that reduces the water flow
on the ship's rudder and creates difficulties for the ship's navigation, restricting
manoeuvrability.
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Turkish Straits has even more importance in geostrategic and geo-economics
features than other waterways used in the world such as Gibraltar, Denmark Straits,
Kerch, Korea Hurmuz Straits and Otranto Straits.

2. Marine traffic risk at the straits

The Turkish Straits play a vital role in transporting oil from the Black Sea to
other parts of the world. Around 22% of the Straits passages are performed by
tankers moving oil and other liquid cargoes such as chemicals, vegetable oils and
base oils. In 2019, 9500 tankers sailed through the Straits, of which 6056 were
product tankers, 2729 were chemical tankers, and 615 were gas tankers. Most of the
cargoes carried by tankers were 80% crude oil originates from Russia, Azerbaijan
and Kazakhstan®. In addition to physical, hydrographical and meteorological
restrictions on safe navigation, the sheer intensity of marine traffic through the
Bosporus is yet another hazard; it is four times busier than the Panama Canal and
three times busier than the Suez Canal.

Comparison of the the busiest checkpoints
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Bosphorus Suez Cana Panama Cana
Figure 3. Comparison of the Bosporus, Suez Canal and Panama Canal

This comparison clearly shows that the Istanbul Bosporus has many times more
passages than the Panama and Suez Canals, which illustrates the level of marine
traffic and the increased risk to which a ship would expose during transit of these
canals/straits.

Chemical tankers are some of the most advanced vessels in terms of technology
and safety and are also strictly regulated. However, because of human or mechanical
error (sometimes due to the ship's complexities), they have always been prone to
accidents. The case of MV Vita Spirit’ in 2018, which damaged one of the local
shoreside historical mansions, shows how risk is clear and present in the Straits. For
avoiding any future accidents and-or casualties, the Turkish authorities took action
and put into force new preventative measures. The new measures were in force as of
1 September 2019 and included several preventative clauses!®. This type of accident
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could happen to a chemical tanker carrying, for example, an explosive cargo, which
in this instance would damage not only historical monuments but could potentially
cause widespread infrastructure damage and loss of life for a large part of Istanbul;
as a result, this vital shipping lane upon which the world relies could well end up
being closed for an extended period of time. Therefore, due to the level of the risk
associated with ships transiting the straits, measures need to be in place to minimise
this aspect whilst allowing passage a fine balance, but of course, vital.

Evaluation of such risks (in this case, a chemical tanker's involvement in
a hypothetical accident) is calculated by multiplying the probability (P i) and
consequences (Ci.), and the contingency risk assessment as below (Korcak, Balas,
Kurt & Turan 2015):

Risk = C,B 4+ Co P 4+ CuB, T €, P,

Formula 1. Contingency risk assessment equation

In principle, marine accidents happen when two ships collide or ship grounds
on coastal structures or features. In the case of one ship sailing in the Bosporus, the
collision risk is "zero", and the grounding risk is 1. In the case of two ships in the
Bosporus at the same time, the risk for collision is one and the risk for grounding two. In
reality, in 2018, an average of 3425 ships in a month and 115 ships in a day have passed
through. Although the number indicates the significant risk that the straits endure each
day, chemical tankers actually have made up only 6% of those voyages. The Equation
1 above shows that a more significant risk is due to the number of older and badly-
maintained ships. Thus, considering the decreasing average age of chemical tankers
and their technological characteristics, the straits may be considered progressively safer
with the passage off-time, inherent risk being minimised, and environmental pollution
decreasing due to advancing technology in ships and their fuel.

6% 1%

B Other Ships B DPP/CPP Tankers m ChemicalTankers M Gas Tankers

Figure 4. Distribution of ship passages through Istanbul
1 January — 30 June 2020
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Figure 4 shows that the tanker markets (DPP/CPP, Chemical and Gas) overall
represents 19% of all ship passages through the Bosporus in 2020 (January-
June), of which 12% are DPP/CPP tankers, 6% chemical tankers and 1% gas
tankers.

3. Turkish straits “LOG JAM”

For the last ten years, the number of passages through the straits reduced
considerably. 20% of passing ships are tankers carrying dangerous cargoes. Since
the global economic crisis, the number of ships passage has shown a marked
decrease, but in juxtaposition to this trend, the percentage of transiting tankers
increased.

Table 1. Distribution of all ship's passages from Istanbul Bosporus

Istanbul Straits

Years | Total Passages | Tanker Passages %

2010 50871 9274 18.230426
2011 49798 9103 18.279851
2012 48329 9028 18.680295
2013 46532 9006 19.354423
2014 45529 8745 19.207538
2015 43544 8633 19.825923
2016 42553 8703 20.452142
2017 42978 8832 20.550049
2018 41103 8587 20.891419
2019 41112 8957 21.786826
2020 38404 8435 21.963858
2021 38551 8248 21.395035
2022 35146 8653 24.620156

Table 1. shows that in 2010 the percentage of tankers was 18%, and in five
years, it increased to 20% and in 2019 was almost 22%. Increasing tanker passages
means an increase in the level of risk. Similar levels are observed in the Canakkale
region, with the tankers' share similarly growing to 22%.
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Table 2. Distribution of Tanker Passages from Istanbul Bosporus
In the figures, crude oil tankers are categorised within DPP/CPP

Total Istanbul Passages
YEAR| TTL |DPP/CPP % Chemicals % LPG/LNG %
2010 | 9274 6464 69.700237 1711 18.449429 1099 11.850334
2011 | 9103 6216 68.285181 1660 18.235746 1227 13.479073
2012 | 9028 5913 65.496234 1779 19.705361 1336 14.798405
2013 | 8934 5613 62.827401 1580 17.685247 1741 19.487352
2014 | 8843 5685 64.288138 1618 18.296958 1540 17.414904
2015 | 8633 5825 67.473648 1576 18.255531 1232 14.270821
2016 | 8703 6033 69.320924 1681 19.315179 989 11.363898
2017 | 8832 6212 70.335145 1878 21.263587 742 8.4012681
2018 | 8587 6014 70.036101 1950 22.708746 623 7.2551531
2019 | 8957 5934 66.24986 2462 27.486882 561 6.2632578
2020 | 8435 5252 62.264375 2653 31.452282 530 6.2833432
2021 | 8248 5085 61.651309 2701 32.747333 462 5.6013579
2022 | 8653 5447 62.949266 2782 32.150699 424 4.9000347

The above figures (Table 2) show the changes within the last ten years; while the
petroleum products market decreased, the chemical market showed a considerable
increase. In 2010 there were 6464 (69%) oil tanker passages. Within the same
year, the chemical market contributed 1711 (18%) passages. In 2019 the numbers
decreased to 5934 (66%) oil tanker passages, while the chemical tanker market
boomed to 2462 (27%) passages.

4. Comparative analysis of the Turkish straits between 2019 and 2022 from
January until June

The purpose of this article is to compare figures for marine traffic in the Turkish
straits, based on actual ship movements from south to north and the return voyages.
The statistics also show that for the first half of 2019 and 2022, Chemical Tankers
are the least affected by COVID 19, while Cruise and Passenger ships are the
most affected segment in shipping''. Moreover, the significant number of voyages
overall indicates that international trade remains strong, even considering the
debilitating effects of a global pandemic. It is interesting to note that chemical
tanker passages in and out of the Bosporus straits over this period have shown an
upward trend.
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Table 3. Evolution in the number of passages from Turkish straits per year for different ship types

(most adversely affected ship type indicated in red and least affected in green)

ISTANBUL BOSPORUS

—
Elo| g2 o 3
E AR=] (S
S EARATN 1R R I
|G| =R ol r~
c| Y xS ~| QI T -
ggm‘—ﬁ‘r N| o) |
o =)
ol w o
Q| N|®R || N
~
|~ I || «—
oNvS?"l“-“"T“.’In‘T“
>
GRS B R of| ©
I - —| ~
~| o o) ol [R<e) ~
Egmmﬁ | | S| e
= o
AR ~| v
=|Q OfJ ol w Sl o
S22 AR || 52 B
E;“’“’ Mo || N =l o
FHBIKGIR R 15 R k) A
E—a -] ~
HESI RN EINSE:: I5= o SNl =
S ~| o ~ || < ©
<| KQI~|N|L2 0 Al =4 R3] |
o ~
| < ol <
=| Q| 3| | o|lo|3l3lel o
= o Q o) © ~
Elo o 7
Q.quqo.qﬂoq‘v
= |
ol o ™
591832l B|S2| <
S| QNS 2T AIESE (RN (e
o ©
< | = —| <
- - — o
< | ™ — A E=) ©
g.\Negl &gl KlR
| o I~ Wil N
alw S| RlcH|=]| | 2| B | P
S| Q|| |l [ [N
S Slo|lx|S8 || L DT B~
HEIBRIEE < N
@ -
w
o —
ol o < || <
\—moogijN,\wmo
Qle|«| 2 N A [ (el B
Elo|w of| |~
EmNNN&_'ow‘Tq.‘Tm
2o —
0| oy ofl <
S| N|RF || BB |2 BT |
SR R N N~ | —
< -
-
=) ®
D | M~ o~
=12 — | <l |= ~ [ 25la]| ~
HEIRIEIR 1S L) I R
8
n o
o -
SN g .| 2
= |23 S 2 ollEll 5| &
El o= S ol x| ©
2 | S| c @ i~ =
= |3l &F| 5| 2| sl 2l 2
@ =}
» x| €| c o X &) w2
S| Q| @ Ol ol =)<l © ©
(NG NO] x| x|O|ojo| =

5. Conclusion

Turkey may not be a major
oil-producing country, but it is
the leading country providing
the transport corridor from
the Caspian region to western
countries. At a glance, it looks
like the Straits are only crucial
due to the strategic location
that acts as a waterway for
petroleum products; however,
financial, maritime safety, legal
and environmental aspects
are crucial too. The financial
aspect pertains to the Caucasian
countries' oil production and
the legal aspect to the provision
of free passage to all ships
during peacetime, as regulated
by the Montreux convention
of 1936. Furthermore, the
environmental aspect is of
great importance to the prolific
marine species of the Black
Sea, Marmara Sea and the
Mediterranean Sea, acting as a
biological acclimatisation zone
between the three.

The Straits are also of
critical importance for the world
heritage city of Istanbul and
Canakkale, with the implicit
risks of having the world's
most difficult waterways to
navigate because of the afore-
mentioned meteorological and
hydrographical influences and
the average 45,000 vessels
transiting the straits each year.
Oil tankers represent around
9000 passages and chemical
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tankers around 2000; therefore, safety and environmental purposes motivated the
authorities to impose a new maritime traffic system in 2019. The study shows
the importance of the Turkish Strait and discloses the figures on chemical tanker

traffic based on actual ship movements from south to north and return.

Finally, the study shows that the ship type most affected by COVIDI19
was passenger/cruise ships, and the least affected type was Chemical tankers.
However, some suggest that this is partly due to chemical tankers carrying refined
products and materials used for the production of hygiene-related products such

as disinfectants and sanitising gels.

NOTES

1. There is a present debate for the new project “Istanbul Canal” stating that in case
canal is built, then Montreux will be overruled and no longer may applicable so
signed parties bring a new debate by stating that the Montreux Terms will be no
longer valid?

2. A 2020 Vision for the Black Sea Region.

3. https://www.mevzuat.gov.tr/MevzuatMetin/21.5.1426.pdf.

4. He was a Legal adviser to Russian Department of Foreign Affairs 1869—
1909. Principal works include Consuls and Consular Jurisdiction in the
Orient (1873). Source https://www.oxfordreference.com/view/10.1093/0i/
authority.20110803100136743.

5. http://www.afcan.org/dossiers_techniques/tsvts gb.html.

6. http://www.mfa.gov.tr/the-turkish-straits.en.mfa.

7. http://www.afcan.org/dossiers_techniques/tsvts gb.html.

8. https://www.eia.gov/beta/international/regions-topics.php? RegionTopicI D=WOTC.

9. https://www.seanews.com.tr/m-v-vitaspirit-left-turkey-after-guarantee-payment-of-
the-owner/177168/.

10. https://www.skuld.com/topics/ship/navigation/liabilities-arising-under-the-turkish-
straits-clauses/.

11. http://www.emsa.europa.cu/news-a-press-centre/covid19-impact.html.

REFERENCES

ARIKOGLU, E., Competence of Turkey in case of considering herself
to be threatened with imminent danger of war under the Montreux
Convention. Public and Private International Law Bulletin, Vol. 37,
no. 1, pp. 185 — 201.

AYDOGDU, V., YURTOREN, C., PARK, J., & PARK, Y., 2011. A Study
on Local Traffic Management to Improve Marine Traffic Safety in the

52



The Risk Analysis of Chemical Tankers Passing Through...

Istanbul Strait. Journal of Navigation, 65, pp. 99 —112. DOI:10.1017/
S0373463311000555.

BASAR, E., 2010. Investigation into marine traffic and a risky area in
the Turkish straits system: Canakkale strait. 7Transport, vol. 25, no. 1,
pp- 5 —10. DOI: 10.3846/transport.2010.01.

CORNELL, S. E. & NILSSON. N. (Eds.), 2008. Europe's Energy
Security: Gazprom's Dominance and Caspian Supply Alternatives.
ISBN: 978-91-85937-09-7.

DACHEYV, Y. & PANOV, A.,2017. Traditional navigation in e-navigation
context. 18th Annual General Assembly of the International
Association of Maritime Universities - Global Perspectives in MET:
Towards Sustainable, Green and Integrated Maritime Transport,
IAMU 2017, Varna, Vol. 2, pp. 106 — 115.

DACHEY, Y.; LAZAROV, 1., 2019. Impact of the Marine Environment
on the Health and Efficiency of Seafarers. WSEAS Transactions on
Environment and Development, Vol. 16, pp. 282 — 287.

GUCLU, Y., 2001. Regulation of the passage through the Turkish Straits.
Journal of International Affairs, Vol. VI, Num. 1.

KORCAK, M.; BALAS, C. E.; KURT, R. E. & TURAN, O., 2015.
Emergency preparedness to accidental chemical spills from tankers
in Istanbul Strait. Paper presented at 4th International Conference
on Disaster Management and Human Health, Istanbul, Turkey,
pp. 103 — 114. https://doi.org/10.2495/DMAN150101

LGAR, R., 2015. Canakkale Bogazindaki gemi hareketliligi ve kaza
risk haritasinin belirlenmesi (Ship Mobility and Determination of
Accident Risk Map in The Dardanelles). Tiirk Cografya Dergisi, 65,
pp. 1 —10. DOI: 10.17211/tcd.73754.

ORAL, N & OZTURK, B., 2006. The Turkish Straits, maritime
safety, legal and environmental aspects. Turkish Marine Research
Foundation, Istanbul, Publication Number 25. ISBN-975-8825-15-1.

PAVLYUK, S. V., 1998. Regulation of the Turkish Straits: UNCLOS
as an Alternative to the Treaty of Montreux and the 1994 Maritime
Traffic Regulations for the Turkish Straits and Marmara Region
Fordham International Law Journal, vol. 22, no. 3. Available at:
https://ir.lawnet.fordham.edu/ilj/vol22/iss3/10.

ROBERTS, J., 2004. The Turkish Gate: Energy Transit and Security
Issues. Turkish Policy Quarterly, Vol.3 No.4.

SPRYIDAKI, A., 2014. The European Transport Policy at the Black Sea
area. ICBSS Policy Brief no. 30.

TACLIGIL, N., 2004. The Geographical Importance of the Bosphorus
Strait. Marmara Cografya Dergisi Sayi: 10, Temmuz, Istanbul.

53



Dimitar Dimitrakiev, Dobrin Milev, Ergun Gunes

TARAKCI, N. Yilinda Montré Sozlesmesine Jeopolitik Bakis. Available
from: https://tasam.org/tr TR/Icerik/33940/80.

TURAN, S., 2004. Ge¢is Ve Seyir Gilivenliginin Saglanmasina
Yonelik Diizenlemeler Isiginda Tiirk Bogazlari. Trakya Universitesi
Sosyal Bilimler Dergisi , vol.6, no. 1 , pp. 63 — 75. Retrieved from
https://dergipark.org.tr/tr/pub/trakyasobed/issue/30237/326574.

YUCEL, I., 2001. The current regime of the Turkish Straits. Journal of
International Affairs, vol. VI, no. 1.

Internet sources
https://www.utikad.org.tr/Detay/Sektor-Haberleri/12702/bogazlardan-
gecen-gemi-sayisi-azaldi.
https://atlantis.udhb.gov.tr/istatistik/gemi_gecis.aspx.
https://www.aa.com.tr/tr/turkiye/bogazlardan-87-bin-593-gemi-
gecti/1026969.
http://www.mfa.gov.tr/turk-bogazlari.tr.mfa.
https://www.eia.gov/beta/international/regions-topics.php?
RegionTopicID=WOTC.
https://transportgeography.org/wp-content/uploads/Map_Oilmove
ments.pdf.
https://www.chiyodacorp.com/en/service/chemistry/aromatic/.
https://ihsmarkit.com/products/petrochemical-industry-chemical-
economics-handbook.html.
https://www.suezcanal.gov.eg/English/Navigation/Pages/Navigation
Statistics.aspx.
https://www.pancanal.com/eng/op/transit-stats/2019/Table-09.pdf.
https://logistics.gatech.pa/en/assets/panama-canal/statistics.
https://www.portofconstantza.com/apmc/portal/static.do?package
id=st_dt nave&x=load& resource =st_tr nave tip_en.html.
https://www.eia.gov/beta/international/regions-topics.php?Region
TopicID=CSR.
https://www.eia.gov/beta/international/analysis.php?iso=TUR.
https://www.eia.gov/beta/international/regions-topics.php?Region
TopicID=WOTC.
https://dergipark.org.tr/en/download/article-file/3085.
https://www.eia.gov/todayinenergy/detail . php?id=32292.
https://tr.wikipedia.org/wiki/%C3%87anakkale B0%C4%9
Faz%C4%B]1.
https://denizcilikistatistikleri.uab.gov.tr/turk-bogazlari-gemi-gecis-
istatistikleri.

54



The Risk Analysis of Chemical Tankers Passing Through...

http://www.mfa.gov.tr/the-turkish-straits.en.mfa#:~:text=Until%20
early%201970%27s%20the%20.  Turkish,zone%20for%20the%20
Mediterranean%?20species.

http://tudav.org/wp-content/uploads/2018/04/turkish_straits_tudav.pdf.

>4 Prof. 'Dimitar Dimitrakiev
ORCID iD: 0000-0002-9960-2372
Dr. Dobrin Milev

Nikola Vaptsarov Naval Academy
Varna, Bulgaria

E-mail: 'd.dimitrakiev@naval-acad.bg
>4 Dr. Ergun Gunes

Essex Shipping Services

Essex, UK

E-mail: ergungunes@ymail.com

55



