
 

 

 DEPARTMENT OF BIOLOGY AND 
ENVIRONMENTAL SCIENCES 

 

 

 

 

 

THE INTERNATIONAL CONVENTION 
FOR THE CONTROL AND MANAGEMENT 
OF SHIPS' BALLAST WATER AND 
SEDIMENT (2004)’; OPERATION OF THE 
CONVENTION & EFFICACY OF 
CONTROL, MANAGEMENT & 
ENFORCEMENT. 

 

 

 

 

 

 

 
 
 
 
 
Bernard Stewart 
 

Thesis for graduation of natural science degree with the main subject of environmental science 
2018, 120 credits, Advanced level 



 

 

 



The International Convention for the Control and Management of 

Ships' Ballast Water and Sediment (2004)’; Operation of the 

convention & efficacy of control, management & enforcement. 

 

Master’s thesis in Environmental Science 

 

 

Bernard Stewart 

ES2500 Masterexamen 

University of Gothenburg VT 2018 

E-mail: bernard.leslie.stewart@gmail.com 

Telephone: +46 (0) 732 309964 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supervisor: - Matthias Obst 

 

Associate supervisor: - Per Sundberg 



I 

Abstract 

 

The entry into force of the International Convention for the Control and Management of 

Ships’ Ballast Water and Sediments, 2004 commonly known as the ‘ballast water 

management convention’ (BWMC) has led to the introduction of a new system of regulation 

on each ship that makes use of water as ballast.  The scope and degree of the agreed system is 

defined by the BWMC. And the need for this system is reluctantly recognised by the shipping 

industry.  A regime of control, monitoring and enforcement (CME) for the activities of all 

parties concerned and involved with the BWMC is needed.  The CME of the BWMC is 

assessed here by undertaking a literature review, a series of qualitative interviews with actors 

in the relevant arena and some basic fieldwork to assess what would be feasible.  A reluctance 

of correspondents to fully communicate due to their need to protect their own commercial 

advantage was an impediment.  The use of CME as a means of punishment, via enforcement, 

rather than allowing the focus to be on control and monitoring may not best serve to protect 

the global environment.  The current literature focuses on how the BWMC can be imposed on 

the shipping community while this thesis will addresses how good CME could be the least 

detrimental option to the efficient and productive movement of the goods that is required by 

global trade.  To achieve this efficiency the Masters and crews of the ships regulated by the 

convention should be treated as partners in, and not subjects of, the BWMC regime.  The 

open publication of information on CME activities is in the best interests of all the actors in 

the ballast water management arena so that best practice may be developed within the current 

experience building phase (EBP). 

 

Keywords: -BWMC objective, BWMC participants, ‘preliminary’ assessment, PSC regulation, 

sampling, sample size, sample testing, evaluation of results, compliance / non-compliance. 

 

Sammanfattning 

 

Ikraftträdandet av den internationella konventionen för kontroll och hantering av fartygs 

ballastvatten och sediment, 2004 som allmänt kallas för "ballastvattenhanteringskonventionen" 

(BWMC) har lett till införandet av ett nytt regleringssystem för varje fartyg som använder sig 

av vatten som ballast. Omfattningen och graden av det överenskomna systemet definieras av 

BWMC. Och behovet av detta system är motvilligt erkänt av fraktbranschen. En styrning, 

övervakning och verkställighet (CME) för alla berörda aktörers verksamhet och involverad i 

BWMC är nödvändig. BWMC: s CME utvärderas här genom att genomföra en 

litteraturöversikt, en rad kvalitativa intervjuer med aktörer på den relevanta arenan och några 

grundläggande fältarbeten för att bedöma vad som skulle vara möjligt. En motvilja för 

korrespondenter att fullständigt kommunicera på grund av deras behov av att skydda sin egen 

kommersiella fördel var ett hinder. Användningen av CME som ett medel för bestraffning, via 

verkställighet, istället för att låta fokus vara kontroll och övervakning kanske inte bäst tjänar till 

att skydda den globala miljön. Den aktuella litteraturen fokuserar på hur BWMC kan påläggas 

fraktsamhället medan denna avhandling kommer att behandla hur bra CME kan vara det minst 

skadliga alternativet för den effektiva och produktiva rörelsen av de varor som krävs av global 

handel. För att uppnå denna effektivitet bör mästarna och besättningarna på de skepp som 

regleras av konventionen behandlas som partner i och inte ämnen i BWMC-regimen. Den 

öppna publikationen av information om CME-aktiviteter ligger i allra bästa för alla aktörer i 

ballastvattenhanteringsarenan, så att bästa praxis kan utvecklas inom den nuvarande 

erfarenhetsbyggnadsfasen (EBP). 

 

Nyckelord: - BWMC mål, BWMC deltagarna, ’preliminära’ bedömning, PSC reglering, 

provtagning, provstorlek, provtestning, utvärdering av resultat, överensstämmelse / bristande 

överensstämmelse. 
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Abbreviations, used within the text or appendices. 

 

AIS Universal Automatic Identification System 

 

BWM Ballast Water Management 

 

BWMC International Convention for the Control and Management of Ships' Ballast Water 

and Sediments 2004 (commonly referred to as the Ballast Water Management 

Convention) 

 

BWMP Ballast Water Management Plan 

 

BWMS Ballast Water Management System 

 

CME Compliance, Monitoring and Enforcement 

 

DNV - GL Det Norsk Veritas – Germanischer Lloyd 

 

EBP Experience Building Phase 

 

IMO International Maritime Organisation 

 

ISPS International Ship and Port Security 

 

MoU Memorandum of Understanding 

 

NIVA Norwegian Institute of Water Research 

 

PSC Port State Control 

 

SGS Société General de Surveillance 

 

UK United Kingdom of Great Britain and Northern Ireland 

 

USCG United States of America Coast Guard 

 

VGP Ship General Permit 
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1. Introduction 

 

Since the first movement of goods and people by ships this directed activity has facilitated the 

movement of flora and fauna, at all levels, both intentionally and unintentional, that may 

become non-indigenous species and thence develop into invasive alien species.  Possibly the 

most notorious introduction of a non-indigenous species was of the bacterium Yereinia pestis 

that caused the ‘Black Death’ plague in the Middle Ages (1346–1665 anno domini) 

(Christakos, et al 2005).  Of the current vectors for movement of organisms the most common 

by both number of species and their populations is via ballast water.  Ballast water is usually 

water loaded (taken up) as ships unload cargo at one port and this ballast water is then 

discharged (released) at the next, or a subsequent, cargo loading port into a different local 

environment.  During the loading of ballast specimens of organisms endemic in that local 

environment may be drawn in.  Should these specimens survive the trauma concomitant with 

loading to, carriage on and discharge from the ship and if they are delivered into a sufficiently 

similar environment to that from which they were recruited it is possible for them, if in 

sufficient numbers, to become established.  The voyage on board, in a contained environment, 

though stressful may serve to carry them across a naturally occurring barrier to migration.  

Despite all the obstacles listed above it is commonly accepted that every year many species 

are introduced to environments where they do not naturally occur.  Further it is possible, once 

established for them to become endemic; displacing indigenous taxa even, in some instances, 

to the point of extinction.  As was the case, for example, when the ctenophore Mneniopsis 

leidyi was introduced into the Black Sea and other areas (Ghabooli et al 2013). 

 

The current means adopted by the international community, through the offices of the 

International Maritime Organisation (IMO), to prevent the introduction of non-indigenous 

species is the International Convention for the Control and Management of Ships’ Ballast 

Water and Sediments, 2004 more commonly known as the ‘ballast water management 

convention’ (BWMC).  Figure 1 below shows the actors in the arena of establishing and 

operating the Ballast Water Management System (BWMS) on board a ship.  Prioritisation of 

parameters for action will differ for each actor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Diagram of the actor’s in the scenario.  Operational actors are those in yellow, the actors in the planning 

and construction phase are shown in blue & those likely to be drawn in or with an overall supervisory role are shown in green. 
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The relevant actors with regard to the question under consideration here, shown in yellow in 

the figure, are the ‘Users (Ship owners / operators)’, the ‘Port State Control Administration’ 

and the ‘Validators’.  The involvement of the ship’s owners / operators who need to equip 

their ships, at a significant investment, with the means to comply with the BWMC is also 

essential in the control and monitoring of the equipment’s operation.  Having selected from a 

number of manufacturers / suppliers and had the equipment installed, the ship owner / 

operator would then in theory be equipped to comply with the BWMC.  Nation states that 

sign the convention and become ‘Parties’ to it are referred to as ‘Administrations’ within the 

convention and the operation of it.  Various ‘Administrations’ (nation states), as port state 

control (PSC) regulators will have a voice during the deployment of any equipment set; an 

‘Administration’  (nation state) will have given ‘type approval’ to the manufacturers before a 

particular type of installation is supplied and installed (IMO 2009).  Thus while an equipment 

set is in use, many ‘Administrations’ will from time to time be concerned with policing the 

ballast operations on the ships that visit their jurisdictions.  Any particular ‘Administration’ 

may have had no direct involvement in the original ‘type approval’ of the equipment and will 

only, as PSC, be concerned with ensuring that it is fulfilling the requirement to prevent the 

transmission of alien species, that could become invasive, via any ballast water that the ship 

discharges. 

 

Article ‘3’ of the BWMC states what the convention is applicable to and what is exempt 

(IMO 2009) basically the ballast water management convention applies to all ships, with 

certain limited exemptions.  However of the six classes of exemption four are conditional and 

the conditions tend to re-establish the requirements of the convention.  To be effective, 

following adoption and introduction on 8 Sep 2017, the BWMC requires an adequate control, 

monitoring and enforcement (CME) regime.  Such a CME process would form the ‘Assess’ 

(aka study or check) stage of a Deming (PDCA) Circle if this is applied to the reduction and 

minimisation of the introduction of aquatic species via ballast water that the BWMC is 

intended to achieve.  In addition to PSC, and to prevent, reduce or mitigate the impact of what 

would be a comprehensive and expensive regime, a form of evaluation of the equipment set 

fitted on each individual ship would be essential.  This differs from the equipment type 

approval certificate, which is issued after standardised land based testing to a specific 

protocol, as it reflects real world challenges in a variety of water conditions.  Such evaluation 

would be analogous to the road vehicle testing that is required in many countries.  The testing 

is carried out routinely to ensure that the vehicle is safe to operate on the road and while it 

does not establish that the vehicle will remain in good condition between inspections the 

routine raises the general standard and provides a certain level of quality. 

 

The control function of the CME regime would mainly be for the ship to record data on use of 

equipment, areas of operation and any problems encountered.  The BWMC requires each ship 

to maintain a Ballast Water Record Book detailing when and where the ballast water was 

loaded and discharged.  However certain details of the water ballast water such as salinity, 

temperature, turbidity/clarity or pH are not required to be recorded which could be considered 

unhelpful especially during the BWMC experience building phase. 

 

With regard to monitoring the possibility to involve the terminal or berth operator should not 

be overlooked; being the first area to be affected adversely by any introduction of non-

indigenous species the involvement of the operators of the terminal where ballast water was 

discharged is to be expected.  Port State Control would effectively be the highest level of 

monitoring when the PSCO carry out a review of the paperwork on board.  In common with 
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other international regulations the community of nation states appear, by acceding to the 

convention, to demonstrate that the most appropriate means for the enforcement function to 

be carried out is by Port State Control (PSC) at the point of discharge of the ballast water.   

 

Ships with a low tonnage to volume ratio, such as small passenger ships (cruise or liner trade) 

may be able to completely avoid ballast loading and discharge (e-mail conversation with Aron 

Leth vide appendix ‘B’) but ships with high tonnage to volume ratio, such as tankers and 

ore/grain/bulk carriers, will deliver large amounts of imported water to their loading port, that 

could contain entrained organisms, bacteria and detritus, to their cargo loading ports.  Some 

oil and bulk trade is carried out remote from coastal areas, however this is not always the case 

and remoteness while possible reducing risk may also make CME more problematic.  

Observation of shipping activity at Brofjorden (location 58º 21ʹN 11º 26ʹE) a single operator 

oil refinery with an attached marine receipt and delivery terminals on the West coast of 

Sweden bordering the Skagerrak was carried out.  Data was collected from a publicly 

accessible source over two discrete periods of circa 60 days in late 2018 / early 2019. 

 

2. Research Question 

 

In this thesis the hypothesis that the efficacy of the ‘ballast water management convention’ 

depends on effective control, monitoring and enforcement is tested.  ‘The International 

Convention for the Control and Management of Ships' Ballast Water and Sediment’ is now a 

requirement imposed on marine transport. The ‘ballast water management convention’ is a 

frame work that requires control, management and enforcement.  The means to do this is by 

collaborative interrogation of the ballast water record book at vessel cargo loading points, 

monitoring of ballast water system performance, analysis of representative samples of ballast 

water and port state control.  While the ‘ballast water management convention’ leaves local 

port state control applications open to nation state authorities a study of the efficient 

implementation and operation of port state control is required to evaluate the constraints and 

limitations imposed by the scale of this control, management and enforcement activity in the 

global context.  Sanctions by any port state control Administration that entailed a delay to, or 

detention of, a ship would also inflict cost penalties that could be substantial and as they are 

subject to judicial challenge, if the delay / detention is later found to be unreasonable any 

damages awarded could become a charge against the Administration that inflicted the delay.  

The probable impact of non-compliance, whether malicious or accidental, is a possibility that 

a non-indigenous species may become established as a population that is a resilient feature of 

a fresh environmental location.  How may information be collected to determine if the ‘ballast 

water management convention’ is being adhered to?  Would self-monitoring by operators 

provide evidence, and support any assertion necessary, to refute alleged non-compliance and 

would information collection from the ‘Ships / Shore pre operational information exchange’ 

(Oil Companies International Marine Forum format) be adequate?  What material is being 

evaluated to determine if the ‘ballast water management convention’ is being effective? 
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3. Methods 

 

Initial research was carried out by studying the text of the convention and carrying out a 

literature and web search.  Having established a population of parties to question, e-mails 

were sent too which were attached questionnaires intended to both elicit specific responses 

and to establish a degree of engagement.  The response rate was good in certain groups of 

actors but very poor with others.  Political entities such as Administrations tended to respond 

in around 75% of cases while for commercial entities such as ship owners / operators, 

material suppliers and manufacturers the response rate was much lower at around 25%.  The 

amount of resources available meant that direct engagement, even where possible, was limited 

to within Sweden or adjacent countries.  Most correspondent parties requested discretion and 

overview prior to publication of any material.  Where interviews were conducted the 

interview notes made were shared with the correspondent party after they had been compiled. 

 

Table 1.  Overview table of the organisations contacted and data acquisition methods 

employed. 

Actor category Name Data acquisition type 

Ship owner / operator DFDS AS (www.dfds.com) Website, interview 

Ship owner / operator Ektank AB (www.ektank.se) Interview 

Ship owner / operator Salén AB 

(www.salenship.com) 

Brochures, e-mail 

Administration (PSC) Australia  

(www.amsa.gov.au ) 

E-mail communication, web 

sites 

Administration (PSC) Canada (www.tc.gc.ca) E-mail communication, web 

sites 

Administration (PSC) New Zealand 

(www.maratimenz.govt.nz ) 

E-mail communication 

Administration (PSC) UK (www.mca.gov.uk) E-mail communication 

Validator SGS (www.sgs.com) Brochures, interview 

Regulator IMO (www.imo.org) E-mail communication, web 

sites 

Administration (Type 

approval institution) 

NIVA (www.niva.no)  Brochures, website, interview 

Manufacturer Alpha Laval PURE ballast 

(www.alfalaval.com) 

E-mail communication, 

interview 

Manufacturer bbe-Moldeanke 

(www.bbe-moldaenke.de) 

E-mail communication, 

interview 

Classification Society / 

Recognised 

Organisation 

DNV – GL 

(www.dnvgl.com/maritime) 

Email communication, web site 

 

Users (Ship owners / operators) 

Informal interviews were conducted with a number of ship owners/operators to establish how 

they view the BWMC and their opinions on the CME aspect of it.  The information received 

was documented, compared and contrasted. 

 

http://www.dfds.com/
http://www.ektank.se/
http://www.salenship.com/
http://www.tc.gc/
http://www.mca.gov.uk/
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PSC Administrations 

E-mail exchange with representatives of four PSC Administrations.  The questions posed, and 

their responses are summarised and tabulated in Appendix ‘A’.  The responses indicate 

differences between their various administrative systems and the way they each delineate 

responsibilities. 

 

Validators 

An informal interview with one representative of the Validators group, the organisation is an 

inspection agency and as a contractor carries out sampling and testing, which they could do 

on behalf of an Administration.  A review of a Master’s thesis (Hjörth) that addressed the 

subject of PSC organisation and conduct was carried out. 

 

Regulator 

A number of questions were posed, via e- mail, to a representative of the IMO. 

 

Type approval 

An informal interview was carried out with one representative of the Type Approval actors 

group, the organisation is a national research agency and is a contractor who carries out the 

type approval testing on behalf of an Administration. 

 

Manufacturers 

Informal interviews were conducted with a number of manufacturers’ of equipment that make 

up the BWMS process and its monitoring and control with regard to the determination of 

compliance in service. 

 

Classification Society/Recognised Organisation. 

A number of questions were posed, via e- mail, to a representative member of the 

Classification Society interest group. 

 

Field work 

A number of sites were visited, including ships, some samples were collected, which are 

analysed to establish the scope, scale and practicalities of evaluating the five parameters 

specified in the BWMC.  Observation of the ship movements into and out of a local single 

terminal oil port (Brofjorden, Sweden) was carried out to evaluate the number and size of 

water imports, via shipping ballast, that would occur in a pair of typical months.  The 

observations were carried out in two sets each of circa sixty days duration with the data 

collected using the information publicly available on the Universal Automatic Identification 

System (AIS).  The AIS was introduced by the International Maritime Organisation (IMO) 

and is a ship tracking system of marine traffic. (http://www.marinetraffic.org/automatic-

identification-system/).  AIS is a civilian information system, which makes it possible to 

exchange data between ships and land based stations.  By recording observation on the AIS 

the movement and timing of operations likely to deliver ballast at Brofjorden, Sweden was 

collected between 29 Nov 2018 and 28 Mar 2019 and is attached as appendix H.  Two 

discrete sets of observation were made to establish that similar material could be repeated and 

processed and sensible estimates of quantity made based on the published deadweight tonnage 

http://www.marinetraffic.org/automatic-identification-system/
http://www.marinetraffic.org/automatic-identification-system/
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of each ship.  The ballast water amount estimated for 'Tankers' was 25% of Summer 

Deadweight, Tankers being ships classified as ‘Petroleum/Chemical Tankers’ on AIS.  A 

lower ballast water amount was estimated for ships classified as ‘LPG (Liquefied Petroleum 

Gas) Tankers' at 20% of Summer Deadweight to reflect the greater light displacement of this 

class of vessel, a consequence of the heavier cargo containment system required on liquefied 

petroleum gas carriers. 

 

The area where the observed shipping movements occurred (vide figure 4 below) is also the 

area covered by part of an evaluation carried under an agreement between Havs och 

Vattenmyndigheten, SeAnalytics AB and Marine Monitoring titled ‘Utvärdering av ny 

övervakning av främmande arter’ (Havs och Vattenmyndigheten, in press) intended to yield 

information on the flora and fauna of that area.  In the figure the ‘Inre område’ (inner area) is 

the area used by vessels loading cargo and thus where discharged ballast water is delivered to 

the local marine environment; Yttre område (outer area) is the approach to the inner area & 

where deliveries of crude oil take place from vessels discharging cargo and loading ballast 

water. 

 

 
Figure 4.  Locations in Brofjorden where ships traffic movements were observed. 
(Havs och Vattenmyndigheten) 

 

4. Results. 

 

Ship owners / operators (Users) 

Information was gathered from Ektank AB, DFDS A.S., Salén Ship Management AB and 

Northern Energy and Supply AB.  The information received was documented and the 

responses evaluated.  It is recognised that the scope and scale of the information gathering is 

extremely limited and that having been gathered locally the data is biased; however even 

given the limitations, a number of interesting points were uncovered.  The informal interviews 

conducted with the ship owners indicted that they view the BWMC and control, management 

and enforcement of it as unavoidable dictate over which they have no positive, to them, 

influence.  Their opinions on the control, management and enforcement aspect of the 

convention were productive but cannot be considered extensive let alone comprehensive. 
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PSC Administrations. 

Information was obtained from the IMO, when questioned by e-mail, as follows regarding 

PSC, the experience building phase (EBP) and the Memorandum of Understanding (MoU).  

‘We do not have any information on ballast water sampling and analysis. It is expected that 

such information should start being eventually gathered in the context of the experience-

building phase.  In general national Administrations are the appropriate channel for 

dissemination of IMO information.  I would therefore encourage you to address such queries 

to your national Administration, for Sweden that would be the Swedish Transport Agency, 

Civil Aviation and Maritime Department.’ (e-mail communication) 

 

The selection of the four Administrations chosen is biased; all are liberal Anglo-phone 

pluralist democracies with a stated objective of open and equal communication of their 

policies and actions.  The information gathered is attached as appendix ‘A’ 

 

Validators 

SGS provide testing and supervision services and so would evaluate ballast water quality on 

behalf of clients.  The clients may be Administrations who have sub contracted this regulatory 

function to them and on whose behalf they act.  To facilitate their testing and supervision SGS 

created a device to facilitate the sampling required by that function and the equipment they 

have developed is only used ‘in house’ by SGS personnel. 

 

The information gathered from Manufacturers, Classification Society / Recognised 

Organisations and Type Approval organisations/Administrations was used to understand the 

integration of activities between the various actors. 

 

Manufacturers. 

A number of questions were posed, via e-mail, with a representative members of the 

Manufacturers interest group.  These questions and the replies are detailed in Appendix ‘C’.  

The BWMS manufacturer questioned, Alfa Laval AB, indicated that they involved themselves 

in the outfitting process from the unpacking of the equipment to commissioning at first use.  

They also indicated that under the United States Coast Guard (USCG) Ship General Permit 

(VGP) system ships were required to provide proof of two successful Ballast Water 

Management (BWM) operations in the first year of operation and at least one per year 

thereafter.  The interviews with manufacturers to establish how their view on the convention 

and their opinions on the Port State Control aspect of the convention were productive but 

cannot be considered extensive let alone comprehensive.  Société General de Surveillance 

(SGS) are not ‘manufacturers’ within the commonly perceived definition of the term and thus 

have been included above in the ‘Validators’ group.  The sampling system devised and 

produced by SGS is only for use by SGS personnel within an SGS managed and controlled 

operational situation) 

 

Classification Society / Recognised Organisations 

A number of questions were posed, via e-mail, with a representative member of the 

Classification Society / Recognised Organisations interest group.  The questions posed, and 

the replies received, are detailed in Appendix ‘E’. 
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Type Approval organisations/Administrations  

No direct contact was made with a Type Approval Administration but e-mail communication, 

interview and site visit was carried out with a testing organisation, Norwegian Institute of 

Water Research (NIVA), who carries out the pro forma tests on which their type approval 

certification is established. 

 

Field work 

Evaluating the five parameters specified in the BWMC (IMO 2009) was not carried out due to 

lack of skill and resources except for organism’s ≥50µm where samples of water were 

examined under a stereoscopic microscope in a laboratory.  Physical evaluations were also 

made of salinity, pH and temperature.  A table of results of analysis of samples drawn and 

tested is attached as Appendix ‘G’.  Limitations, and the possibility of bias, in the data is 

recognised; as is the low degree of detail.  The samples were gathered using a zone sampler 

fabricated from uPVC pipe fittings (vide figure 3) and weighted with galvanised iron chain, 

temperatures were taken using a liquid in glass thermometer and a cup case ‘heat stick’ 

thermometer holder (vide figure 4) collecting samples and carrying out rudimentary 

evaluation was found to require circa 2 hours per intervention.  Other equipment employed 

during the fieldwork is listed in appendix ‘F’ with the exception of the details of the bbe-

Moldaenke 10cells unit employed to analyse the sample drawn from Wesseker See, Germany 

on the 4 Apr 2018 that was tested by André Zaake of bbe-Moldeanke GmbH for organisms in 

the >10µm ≤ 50 µm range. 

 

  

Figure 2 Zone sampler Figure 3 Heat Stick 

 

The data from Brofjorden, Sweden over the period of observation, 29 Nov 2018 and 28 Mar 

2019, was split into two similar sized portions.  The first form 29 Nov 2018 and 28 Jan 2019 

and the second from 29 Jan 2019 and 28 Mar 2019, this was to enable a comparison between 
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the two periods that could highlight anomalies.  It was found, as can be seen from the 

information below, that there was a very high level of similarity was present; indicating that 

the material is fundamentally sound. 

 

Monitoring the movement of vessels into and out of Brofjorden between 29 Nov 2018 and 28 

Jan 2019 indicated there were 169 ship visits and the voyages originated from 54 ports in this 

period.  The introduced water was overwhelmingly from within the area of the North West 

European Continental Shelf and the majority of that was from within the Kattegatt / Skagerrak 

/ Baltic area.  During this series of observations only five injections were of water drawn from 

outside the North West European Continental Shelf.  The most common origins, Göteborg 

and Antwerp, are transhipment hubs so some degree of secondary inoculation might be 

possible.  The third most common discernible origin was Skagen anchorage; this location 

serves as a holding area for vessel awaiting voyage instructions thus the ballast discharged by 

vessels giving this origin will probably have been loaded elsewhere.  The ballast water was 

delivered in portions that varied between the mid hundreds and low tens of thousands of 

tonnes each (vide figure 5a).  The port stay for the ships ranged from a minimum of 6 hours 

34 minutes up to a maximum of 3 days 2 hours 1 minute with distribution within this range as 

shown in figure 5a.  The mean average time spent alongside was 22 hours 20 minutes. 

 

Monitoring the movement of vessels into and out of Brofjorden between 29 Jan 2019 - 28 

Mar 2019 indicated there were 173 ship visits and the voyages originated from 55 ports all 

except four being from with the area of the North West Europe continental shelf and  mainly 

from within the Skagerrak / Kattegat / Baltic area.  During this series of observations only five 

injections were of ballast water drawn from outside the North West European Continental 

Shelf.  The most common origin, Göteborg, was a transhipment hub so some degree of 

secondary inoculation is possible.  The second most common discernible origin was Skagen 

anchorage; this location serves as a holding area for vessel await voyage instructions thus the 

ballast discharged by vessels giving this origin will probably have been loaded elsewhere.  

The ballast water was delivered in portions that varied between the mid hundreds and low tens 

of thousands of tonnes each (vide figure 5b).  The port stay for the ships ranged from a 

minimum of 6 hours 26 minutes up to a maximum of 2 days 21 hours 40 minute with 

distribution within this range as shown in figure 5b.  The mean average time spent alongside 

was 22 hours 46 minutes.  In this set of observation there was one notable outlier with regard 

to quantity, Fos Sur Mer, France, this origin was both from outside the North West Europe 

continental shelf region and was of two similar sized deliveries of quantities that were circa 

45% larger than other deliveries at the upper limit of normality. 

 

From the observations the following estimates were made concerning the ballast water 

delivered by ships that visited Brofjorden between the 29 Nov 2018 and 28 Mar 2019. 

 

Table 2.  Details of ballast water deliveries to Brofjorden, Sweden. 9 Nov 2018 - 28 Mar 2019. 

Estimates: -  

29 Nov 2018 - 

28 Jan 2019. 

Tonnes 

29 Jan 2019 - 

28 Mar 2019. 

tonnes 

mean average ballast delivery per vessel 3 144 3 237 

median average ballast delivery per vessel 1 879 1 732 

minimum ballast delivery by a vessel 538 469 

maximum ballast delivery by a vessel 18 103 19 005 

total ballast delivered from all ports by all vessels  534 445 560 033 
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5a Port stay 29 Nov 2018 to 28 Jan 2019. 5b Port stay 29 Jan 2019 to 28 Mar 2019. 

Figure 5 Number and length of port stays by vessels discharging ballast water. 

  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

20

40

60

80

100

120

140

160

Le
n

gh
t 

o
f 

st
ay

 a
s 

p
er

ce
n

ta
ge

N
u

m
b

er
 o

f 
sh

ip
 v

is
it

s
Port stay

6 - 9 hours 9 - 12 hours

12 - 15 hours 15 - 18 hours

18 - 21 hours 21 - 24 hours

24 - 30 hours 30 - 36 hours

36 - 42 hours 42 - 48 hours

> 48 hours

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

20

40

60

80

100

120

140

160

Le
n

gt
h

 o
f 

st
ay

 a
s 

p
e

rc
e

n
ta

ge

N
u

m
b

e
r 

o
f 

sh
ip

 v
is

it
s 

Port Stay

6 - 9 hours 9 - 12 hours

12 - 15 hours 15 - 18 hours

18 - 21 hours 21 - 24 hours

24 - 30 hours 30 - 36 hours

36 - 42 hours 42 - 48 hours

> 48 hours



12 

 

Figure 6a Size (estimated) and frequency of ballast water deliveries to Brofjorden, Sweden 

from the origins listed in appendix H between 29 Nov 2018 and 28 Jan 2019. 

 

 

Fig 6b Size (estimated) and frequency of ballast water deliveries to Brofjorden, Sweden from 

the origins listed in appendix H between 29 Jan 2019 and 28 Mar 2019.  
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5. Discussion. 

 

Ships ballast is commonly considered to represent the largest and most diverse means of 

moving alien species between locations; allowing that the external hull fouling, considered the 

second largest vector, requires transported species to survive all environmental conditions 

between the origin and the destination and by volume is a number of orders of magnitude less 

than the ballast water quantity.  This discussion is divided into seven sections. 

 

Scope and impact of the BWMC. 

Taking as a working range for consideration ships from 400 gross tonnes, the tonnage at 

which ships are required to have an International Ballast Water Management Certificate, 

upward without limit means that a great degree of flexibility is required.  The natural 

objective is to maximise cargo carrying, freight earning, capacity (net tonnage) thus the 

minimisation of non-revenue producing impedimenta includes all ballast handling systems 

(ref) The ballast quantity to deadweight (cargo and deductions) ratio typically increases with 

size but also varies with the nature of the ship; as a gross generalisation circa 20% of internal 

volumetric capacity as weight should be available for ballast.  To evaluate the impact of a 

unidirectional bulk cargo trade data collected from a public source AIS Marine Traffic 

between 29 Nov 2018 and 28 Jan 2019 was evaluated and is described later in this 

‘Discussion’.  In each of the two periods of observation at Brofjorden it is estimated that the 

total quantity of ballast water delivered into that local environment was in excess of 500 000 

tonnes with frequencies from each of circa 70 different sites varying between 1 and 18 

discrete events; though there was a single outlier, Göteborg, which contributed circa 40 

deliveries in each period. 

 

With regard to base line surveying and environmental monitoring.  The Danish Monish4 

programme carried out by NIVA Denmark and the Brofjorden project carried out on behalf of 

Havs och Vattenmyndigheten indicate what may be achieved though there are significant 

costs involved in environmental auditing on these scales.  The monitoring of the deliveries 

into a local environment at the receiving berth terminal would, as demonstrated by one of the 

field work elements of this thesis need not be an onerous or expensive task. 

 

Options, possibilities and constraints. 

For a user simple reliance on equipment type approval alone is injudicious.  Any ballast water 

regime needs in situ testing of the installed capacity twice within the first year and then at 

least once per annum thereafter; indeed this level of evaluation is stipulated in the USCG 

regulations but is not explicit in the BWMC.  To avoid unnecessary costs ship owners / 

operators would be well advised to create a self-testing regime so that the PSC would 

invariable find them ‘compliant’ with the regulations in force at any cargo loading / ballast 

discharge terminal at the time of inspection; should any PSC occur. 

 

A ‘hard wired’ and ‘interlocked’ facility is essential in any type-approved system so that any 

and every action or omission is ‘reported and documented’.  Even action taken as a response 

to an emergency should be recorded so that a full and proper evaluation, with justification, 

may be made by or to the appropriate administration of the measures used.  Should the data 

collection be incomplete then the ballast retention sanction would be invoked.  This apparent 

reversal of the burden of proof would serve to focus the ship owners / operators’ actions on 

ensuring their equipment is properly managed by adequately trained personnel. 
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Control, Monitoring and Enforcement. 

The Control, Monitoring and Enforcement of the dictates of the convention is carried out at 

various levels and therefore opinions were obtained, via e-mail communication, from a small 

sample of those responsible.  The views quoted in appendix ‘A’ should not be taken as fully 

representative of the administrations who make up the global community.  There are 199 

states listed and the selection in this thesis includes 3 of the 68 signatories who have ratified 

the BWMC and one, out of 131, who are still considering ratification.  A fifth administration, 

Sweden, did not respond to a request for information, but the enquiry was not pursued with 

vigour.  Two administrations, Australia and Canada, did not answer the questions posed 

directly but referred the author to specific websites that were published as a part of the 

administrations public communications policy.  The material in Appendix ‘A’ in blue has 

been extracted from and is an interpretation of publicly available material.  The other two 

administrations, New Zealand and United Kingdom provided individual answers that have 

been directly quoted in the table that forms Appendix ‘A’.  Any effective PSC regime will 

need to not only carry out the usual ‘desk top’ survey of paper work but will also need to have 

in place means by way of sampling, analysis and evaluation to ensure that the operation of 

BWMS produces the required outcome.  A ‘desk top’ survey while ensuring that the subject 

ship is properly equipped and is completing the required documentation to conform to the 

BWMC will fall short of determining that the BWMC objectives are being accomplished.   

 

There are five parameters on the test schedule within the BWMC (IMO 2009) for analysis.  

Means need to be defined to determine whether these parameters are being met and to do this 

a ‘key point test strategy’ appears to be being deployed; in that one of the five parameters is 

being tested, the count of organisms between <50µm and ≥10µm, from which either 

compliance is accepted or further authoritative, ‘definitive’, sampling and testing is 

undertaken.  A further discrimination is also possible between ‘indicative’ and ‘definitive’ 

qualification of results.  ‘Indicative’ results might be used to facilitate acceptance of a ship as 

being compliant and able to operate without impediment whilst ‘definitive’ results would be 

needed before punitive sanctions could be imposed on a ship’s owners/operators for being 

non-compliant.  Obtaining ‘definitive’ results would require time and any such time would be 

a form of penalty.  The right of subjects of investigation to recover any unjustified cost 

(Özçyair (2004)) could be a disincentive to proper PSC of the BWMC. 

 

The range of current sanctions under PSC protocol could be extended to include a simple 

refusal, by the local administration, to allow the ballast to be discharged.  A direct 

consequence of which might, and usually would, be to reduce the amount of cargo that could 

be loaded onto the sanctioned ship.  The reduction would be by the weight of ballast in 

‘down’ cargo but less in the case of ‘full’ cargoes.  The ‘freight revenue’ earned by the carrier 

would be reduced, while maintaining the flow of ships on the berth and the delivery, on 

schedule, of at least part of the goods that were ordered to be shipped by the supplier or 

receiver.  This sanction would create a conflict though such conflict would be partial and 

could be resolved by arbitration, at a time and place agreed, between the parties concerned.  

Such a ‘short shipment’ conflict would be focused, specific and resolvable not common, 

diffuse and unlimited in the way that release of an invasive alien species would be.  The 

possibility that a desire not to be found ‘at fault’ by those charged with CME could lead to 

excessive ‘erring on the side of caution’ unless resources in the form of indicative on site 

testing and published information are readily available.  Development of a CME regime on 

the lines of ‘crime and punishment’ could be made to function but would not best satisfy the 
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objective of protecting the environment.  Options for action in the case of system failure at 

present are: - 

i.Risk assessment and discharge.  

ii.Use of local facilities (either afloat or on the wharf); or 

iii.Treatment by alternative means (such as BWE);  

Other options are; - 

i.redrafting the ship operational plan to avoid ballast discharge; 

ii.substitution of another ship for the port call; or 

iii.abandoning the cargo to other carriers 

 

During the current EBP of the BWMC records of failure and sanction are maintained at 

various organisations covering different regions of the world.  Australia, New Zealand and 

Canada participate in the Tokyo MoU and the UK and Canada, in addition to its participation 

in the Tokyo MOU, participate in the Paris MoU.  Other MoU sites are applicable to different 

global regions (Özçayir (2004)).  It is suggested Özçayir that as the MOU are not subject to 

the need to obtain the same levels of international agreement they are more amenable to 

adjustment in the light of practical experience and may be finessed to better suit local 

condition. 

 

Some precautionary measures by the ship to assist control and monitoring. 

i.Have in place a practical, rational and properly documented BWMP 

ii.Full and correct compilation of the Ballast Water Report Form; 

iii.Full and correct completion of the Ballast Water Record Book; 

iv.Collect and retain data at the ballast loading data such as salinity, temperature, pH and 

turbidity of the water loaded to the tanks id est after filtration and treatment; 

v.Short term retention of sealed samples drawn at the loading of the ballast; and 

vi.Prepare to make available access to the ballast water in the tanks. 

Though these steps might be considered ‘rudimentary good practice’ they could provide 

valuable information and assist in achieving a good environmental outcome. 

 

The range of sanctions, with regard to other conventions, that could be deployed by a Port 

State Control Officer at present includes: - 

i.Deficiency should be rectified within 14 days; 

ii.Deficiency to be rectified prior to next port entry; 

iii.Deficiency to be rectified before departure; and 

iv.Ship is detained pending rectification. (Özçayir, 2004) 

All enforcement measures could entail heavy financial penalties and disruption to trade.  This 

range of sanctions is probably inappropriate for application to ballast water ‘non-compliance’ 

except perhaps ‘iv’.  A simple refusal, by the Port State Officer, to allow the discharge of 

ballast would, while blocking some deadweight capacity, be the least disruptive to the overall 

flow of operations. 

 

The position of the PSCO in the process appears to be less of a certainty than a variable.  The 

status of the office, which one would expect to be high, would appear to be under threat in 

some jurisdictions.  In his dissertation, Compliance and Ambivalence in Ship Safety 

Inspection – The view of Swedish Port State Control officers (Hjorth (2015)), Hjorth states 

that some individual Swedish PSCO’s indicated that a cost cutting exercise by their national 

government, ‘New Public Management’, had in the name of improving efficiency and 

productivity lead to an undermining of both the ability and possibility of carrying out the PSC 

responsibility adequately.  In addition to all other constraints imposed on the PSCO the rapid 
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turn round of tanker ships, as demonstrated by the data collected form Brofjorden, suggests 

that there may simply be insufficient time to properly execute the PSC function. 

 

Sampling, analysis and evaluation of samples. 

More specific and detailed sampling and sample handling procedures need to be established to 

avoid controversy if there is the possibility of any commercial impact resulting from PSC.  

The ‘Guidelines for ballast water management and the development of ballast water 

management plans (G4)’ annex to the BWMC (IMO 2009) provides as an appendix a 

‘Standard format for the ballast water management plan’; one section of this appendix ‘Ballast 

water sampling points’ states that there should be ‘Lists and or diagrams indicating the 

location of sampling and access points in pipelines and ballast water tanks.’  There then 

follows a note that ‘sampling of ballast water is primarily a matter for the authorized 

authority, and there is unlikely to be any need for crew members to take samples except at the 

express request, and under the supervision, of the authorized authority.’  As part of the basic 

premise of a successful operation is that the operators monitor and evaluate what they are 

doing this wording could be considered counterintuitive.  The failure to encourage the 

participation of the Master and crew in the control and monitoring of the Ballast Water 

Treatment System implied by this wording could be considered detrimental to the overall 

objective of the BWMC.  Taking ‘preliminary’ steps prior to the attendance of the PSC 

Inspector / Surveyor could be considered prudent. 

 

From ‘Development of guidance on how to analyse a ballast water sample’ (Jørgensen, et al 

2010) ‘2.5 Availability’.  Looking at ‘3 Evaluation of Compliance’ the impact of use over 

time on the efficient operation of any particular BWMS is a good reason for encouraging 

operators (the ship) to routinely draw samples and carry out ‘preliminary’ or even ‘indicative’ 

testing on the ballast water they intend to discharge.  This would not only lead to their greater 

involvement in the process of environmental stewardship, the prime function of the BWMC, 

but will also encourage the efficient and thus effective use of installed equipment.  Later in 

‘3.1 Principles of Compliance Assessment’ it would appear that a choice is offered between 

‘comparison of a single result with the limit value’ or ‘application of an appropriate statistical 

test and selection of a level of decision certainty’.  The former would, be better as it would be 

more acceptable to individuals without specialist knowledge of statistical analysis.  Certainty, 

or the degree to which it is questionable, would be best removed from the process by setting 

the ‘limit value’ at a level that ensures the environmental objectives are achieved.  Research 

vocabulary uses words like ‘may’, ‘could’ and ‘possible’ while compliance is usually defined 

in more binary terms of ‘compliant’ and ‘non-compliant‘; with possible severe financial 

implication for the later. 

 

All actions, processes and procedures together with the consequences that may follow from 

them will need to be put into the public domain to prevent corrupt practices or non-tariff trade 

barriers being erected disguised as environmental protection.  If the system of control does not 

include ‘preliminary’ as well as ‘indicative’ and ‘definitive’ sampling and testing it will have 

limited efficacy.  Publication of the results of all supervision would serve not only to highlight 

compliance or otherwise by owners and operators of ships but would also demonstrate to all 

parties the extent to which appropriate and proportionate action is being taken.  ‘Free riding’ 

by administrations may, in a global environmental context, be as damaging as ‘non-

compliance’ by ships.  SGS appear to claim (SGS 2018) to produce ‘indicative’ and legally 

defensible results on site with their own equipment and staff working in a realistic time scale 
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and onboard the ship being assessed.  They also appear to further claim to produce a 

‘definitive’ result within ‘24 hours’ of the sample being drawn. 

 

The variation in circumstances under which the evaluation of Ballast Water is undertaken 

should not be underestimated.  What may be possible at a major transport hub, id est 

Göteborg, Sweden; having research level laboratory facilities available within one hour of the 

berths where ships might be sampled, could not be achieved elsewhere where the nearest 

appropriate facilities could be a day, or more, distant from the site where the samples are 

drawn.  Even getting from the sample point to the International Sea Port Security (ISPS) 

boundary may take a number of hours exampli gratia Ras Tanura Sea Island (a crude oil 

loading facility for tankers – vide figure 4).  An indication of scale is that the two ships at the 

Sea Island, bottom left, are circa 300m long, from within those ships a sample would need to 

be hand carried approximately a kilometre to the Sea Island launch boarding area.  From the 

launch boarding area is a journey of approximately four kilometres to the shore side launch 

station followed by a six kilometre road vehicle journey to the ISPS boundary.  Of note here 

is the need to strike a balance between the various types of security; such as the conflict 

between economic/political security (anti-terrorist activity) that, by default, wishes to restrict 

access to the absolute minimum, and environmental security that requires a degree of 

monitoring and sampling that demands some physical presence and movement of material by 

personnel to, from and within the relevant ISPS area. 

 

 

Figure 7.  An overall view of Ras Tanura Oil 

Terminal, Saudi Arabia © Google Earth 

 

Use of sounding pipes to collect sample material should be discouraged, if not banned 

completely, as there is no means of determining that the material they contain is properly 

representative of the tank content.  The sounding pipe is effectively a closed ‘u bend’ once the 

liquid level covers the bottom of the pipe (vide fig 8), such pipes are rarely ‘slotted’ being 

intended to introduce a dip rod or weight to the bottom of the tank.  For a definition of 

‘slotted’ refer to the American Petroleum Institute (API) Manual of Petroleum Measurement 

Standards (MPMS) Chapter 3.1A section 8.2.4 in the 1994 edition.  
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Figure 8; Diagram of the base of a typical sounding pipe. 

 

The amount of sample considered manageable by the author of this thesis, as a single aliquot, 

is 10l by volume or circa 10kg mass (weight) of which two can be carried at any one time by 

an individual in normal circumstances.  Any restriction on access, egress or mobility may 

further reduce these quantities.  The convention specifies ˂10 organisms of ≥ 50µm in 

minimum diameter per cubic meter 1 000l.  To evaluate a single 1 000l sample would require 

either 100 x 10l needing to be managed from collection point to a consolidation area or for the 

consolidation to be done at the sampling point.  The most sensible means of so doing would 

be by using a closed ‘fast loop’ system (vide figure 9).  Further reductions in volume would 

be necessary to get any organisms present consolidated onto a dish for examination under the 

microscope; effectively a reduction from 1 000l to a number of millilitres.  For a very large 

tanker or bulk carrier with ballast volumes of tens of thousands of cubic meters, values 

demonstrated by the data collected during the observation of shipping movements at 

Brofjorden, this would effectively entail evaluation of a small number of millilitres of 

material to judge the compliance or otherwise of an entity, the ballast, 109 times larger. 

 

 

Figure 9.  An overall view of the SGS propriety fast 

loop sample system © Société General de Surveillance 

 

Any sample system, procedure or protocol needs to be designed so that trauma inflicted on the 

specimens of interest is minimal and their viability or otherwise is not distorted.  It would 

appear that currently there is only one viable automated sampling system available and that 



19 

use of this system is restricted by the owners of the intellectual property rights to a single 

testing and analysis organisation (vide figure 9).  Rather than placing the responsibility on the 

authority drawing the sample to install an isokinetic sample probe at the time and place of 

each sampling.  It would be better to include the facility in the ship equipment set as part of 

the requirement contained in the convention.  Use of a common, and readily accessible, 

interface flange would reduce the time required for connection and disconnection as well as 

ensuring, if properly engineered, a robust and well-configured sample probe that would yield 

consistent and reproducible samples. 

 

 
Figure 10 Transfer of responsibility.  Taken from ‘Effective New Technologise For The Assessment of Compliance With 

The Ballast Water Management Convention’ 0014-00007/RD © Société General de Surveillance 
 

Putting the onus on the ship to provide the isokinetic sample collection point and the means to 

deliver the sample outside the isolation valve would simplify the connection at the time of 

sampling and ensure that the aperture was facing fully up stream and into the discharge flow.  

An obligation on the ship to provide a return line, having an aperture facing in the opposite 

direction would facilitate the possibility of using a closed (fast) loop sample system and also 

the collection of samples at either, or both, loading and discharge of ballast water. 

 

At least three more systems are required; to obtain the benefits of competition in a free market 

it is probable necessary for there to be at least 4 adequate systems available so that a 60, 30, 

10 + split may be made among them. 

 

An extensive evaluation of the scope and scale of sample analysis is given in the paper by 

Okko Outinen & Maiju Lehtiniemi ‘Literature Review of the Indicative Ballast Water 

Analysis Methods’ published by the Finnish Transport Safety Agency. (Outinen & Lehtiniemi 

2010) 

 

Finance 

The costs of carrying out PSC may be financed in three ways.  From: - 

1) General government revenue; 

2) User charges; 

3) Targeted payments. 

Suggested location for 

transfer of responsibility. 
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Of the four PSC Administrations queried one Canada made no direct response and it was not 

possible to determine how the PSC activity is financed in that jurisdiction.  Another, 

Australia, made no direct response and the indications from the government web sites are that 

the primary PSC is funded by levies (58%) and central government (32%); secondary PSC 

activity is charged at Aus$272 per hour to the subject ship.  A third, New Zealand, made a 

direct response that indicated that they have ‘a provision for a levy to be established which 

would fall in this category, but the secondary legislation is not in place at this point in time so 

it is being funded out of a general maritime levy’ (e-mail communication).  The forth the 

United Kingdom indicted that PSC activity is funded from general government revenue and 

‘costs recouped from ships that are detained’ (e-mail communication). 

 

The financing of the PSC regime from general government revenue could be the most 

equitable means to pay for the activity as everybody, in this instance the total population of 

the Administration state, will benefit from the BWMC of which the CME is part.  Nation 

states’ revenues are usually as broadly and progressively based as possible.  Some 

Administrations where the general finance base is royalty not taxation based, such as ‘petro 

states’, would benefit from a general finance based funding model as the portion of the 

revenue used to provide the environmental protection service would fall into the ‘cost of 

doing business’ category. 

 

User charges (in the form of Harbour Dues) would only defer the financial burden from the 

general population slightly as the costs would need to be incorporated into the freight rates 

that would need to be charged and these increased charges would inevitable percolate through 

the system to be disseminated among consumers. 

 

Target pays (in the form of fees or direct financial penalties) if a target is charged for the 

primary inspection there could be an incentive for PSC to focus on those perceived to be the 

best revenue stream rather than the ships that pose the greatest environmental threat. 

A consequence of the BWMC may be that owners/operators try avoid the use of ballast 

discharge whenever possible; as avoidance is better than a cure and what one plans to ‘not do’ 

is unlikely to go wrong as well as being the ‘least cost option’.  An even better option is to 

reduce the level of transport so that production is localised to consumption; after consumption 

is defined as the satisfaction of ‘needs’ rather than the commercial exploitation of ‘wants’. 

 

Communication, education and training. 

Far more specific, and detailed, sampling and sample handling procedures need to be 

established to avoid controversy if any commercial impact will result from the PSC regimes.  

Standardisation is essential for fair and equitable implementation of the BWMC.  Self-

certification as a ‘regulation and control system’ could become a ‘desk top control’ if there is 

no oversight; this also applies to single tier PSC, one that does not involve both exchange and 

publication of data on the control function activities. 

 

The Canadian administration appears to have in place a cadre of formally trained and thus 

‘qualified’ Surveyors to carry out the PSC function.  The training programme for these 

surveyors (vide http://www.tc.gc.ca/eng/marinesafety/oep-inspection-psc-training-1788.htm) 

is also open to candidates from other administration.  There is also, it would appear, an IMO 

scheme (vide YouTube video search term ‘imo psc training ballast water’) to encourage the 

standardised training of PSC inspectors.  Incorporation of the BWMC monitoring and control 
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as part of the wider scope PSC function may result in loss of focus and lack of qualitative 

action id est a simple ‘desk top’ control of papers rather than, at least in the first instance, an 

‘indicative’ level sampling and analysis exercise. 

 

Critical review of Methodology 

Limited time and monetary resources restricted the research to Sweden and adjacent 

countries.  It is recognised that the selection of the representatives in each sector is limited and 

may be biased resulting in distorted data.  Devotion of more human and material resources 

would be required to collect a fuller and more representative dataset.  As the convention is 

said to be in the EBP it is very likely that changes to it may occur brought about by the 

difficult of applying such a wide ranging instrument on such a diffuse community.  

Publication of information collected by Administrations would be very helpful and would 

provide the material for further study. 

 

The data collected by observation of the AIS and the estimates derived form in could be 

improved by engaging with the terminal at Brofjorden and, subject to their agreement 

engaging directly with the vessel.  The engagement would be by collection of data at the ship 

shore information exchange; the vehicle to do this is the Oil Companies International Marine 

Forum (OCIMF) pre operational ship shore information exchange carried out on each 

occasion a ship visits a port; by expanding the existing format slightly as suggested by the 

questions shown in appendix ‘I’ useful information could be gathered at little expenditure of 

time or effort.  All such information, that is both more accurate and more precise, would be 

supported by reference to the Ballast Water Record Book.  The terminal receiving the ballast 

water, as a proxy for the local Administration, would then be able to evaluate the source of 

any species having a malicious impact on them, and such information if integrated into a 

national database would have value to the Administration in which the terminal was located. 

 

6. Conclusions 

 

Situational Definition. 

The best time for establishment of the flora and fauna baseline of each area has passed.  

However, that is not an excuse for doing nothing.  Some very good work was done in the past 

exampli gratia ‘Initial Risk Assessment of Alien Species in Nordic Coastal Waters’ (Gollasch 

& Leppäkoski(1999)), prior to the implementation date of the BWMC, and may be used as 

evidence of pre-existing populations of flora and fauna.  In addition, the contribution of other 

vectors such as hull fouling, commercial introduction or deliberate trading, as with exotic 

pets, will need to be separated from transport of non-indigenous species within ballast water.  

Additionally in the global context there will be some natural movement of species and the 

work that needs to be done to quantify, and differentiate between, natural and anthropogenic 

transportation would appear to dwarf the efforts made to maintain the BWMC.  Monis4 

(Niva) & Brofjorden (Havs och Vattenmyndigheten) projects and reports illustrate steps that 

could be taken to obtain authoritative data on local environmental conditions with regard to 

flora and fauna.  It is considered useful to continue and improve the collection of data from 

Brofjorden on the sources and amount of water delivered by way of ballast and it is felt that 

this could serve as a prototype for creation of a ballast water movement database. 

 

Application of control management and enforcement. 

If implemented in a holistic and positive manner CME of the BWMC would protect the 

aquatic environment in the widest possible sense by stimulating the need for ship owners and 
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operators to monitor and self-regulate the systems they have in use.  Should PSC simply 

become a means of creating non-tariff trade barriers the possibility to make a positive change 

and overall improvement to the global environment will be lost.  The application of a 

‘Presumptions of Innocence’ would not imply an exemption from verification or inquisitorial 

enquiry.  The publication of full and complete data on PSC activities would provide not only 

useful information on which to base commercial decisions but a means of preventing 

discrimination. 

 

Standardisation of information acquisition. 

The establishment of more standardised, specific and detailed sampling and sample handling 

procedures is needed; to avoid conflict & controversy if any commercial impact will result 

from PSC.  In view of the range of ships that need to comply with the Convention it may be 

necessary to include a prescriptive ballast water sampling regime as part of a ship specific 

BWMS. 

 

Distribution of information. 

The current, 8 Sep 2017 to 8 Sep 2022, ‘beta’ (real world) test period with data gathering, 

described in the literature as the Experience Building Phase (EBP), will need support.  This 

support is best provided by having the findings and results published so the general 

population, both public and academic, will be able to assess and evaluate the relative benefits 

and costs of the BWMC. 

 

 

Further studies. 

More studies to collect more informational data on the functionality of the systems and 

equipment are required.  Publication of such studies should include taxonomic inventories on 

at least a biannual basis, wherever such information gathering is affordable by a local or 

national civil authority. 
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Appendix ‘A’ Administrations - The responses tabulated below are quoted form e-mail communications or derived from official web sites. 

 

Question / 

Respondents 

 

Australia 

 

Canada 

 

New Zealand 

 

United Kingdom 

Does the 

government have a 

PSC strategy in 

place? 

No direct response. * Yes, as 

part of the overall PSC program. 

No direct response. * 

Yes, as part of the 

overall PSC program. 

Not specifically for BWM, 

however, this is incorporated within 

our general PSC approach. 

The UK does not yet have a specific 

BWM PSC strategy in place.  It is 

foreseen that BWM PSC inspections 

will simply form a part of the ongoing 

PSC regime.  The UK is not planning a 

regime of routine BWM sampling and 

testing. 

How is the PSC 

function funded? 

No direct response. * Primary 

PSC funded by general revenue; 

in 2016-17 this was 58% from 

levies & 32% from central 

government funding.  Secondary 

PSC charged at A$ 272 per hour 

to the subject ship. 

No direct response. *  From Port / Harbour dues – NZ has 

a provision for a levy to be 

established which would fall in this 

category, but the secondary 

legislation is not in place at this 

point in time so it is being funded 

out of a general maritime levy. 

PSC activities are funded through the 

UK Government.  Costs are recouped 

from ships that are detained. 

Is any data 

published that 

arises from the 

PSC activities? 

No direct response. * Data 

published via the Tokyo MoU. 

No direct response. * 

Data published via 

the Tokyo MoU. 

Nothing is specifically published in 

New Zealand, but we are a member 

of the Tokyo MOU and our PSC 

results are incorporated in their data 

The UK inputs data to the Paris MoU, 

which then publishes the data.  

Information regarding foreign flagged 

ships detained in the UK is published. 

Has any ships 

activity been 

restricted due to 

failure to comply 

with the 

Convention? 

No direct response. * According 

to the data published not for 

BWC non-compliance. 

No direct response. * 

Published data is not 

specific enough to 

indicate if detentions 

made are for non-

compliance with 

BWC. 

None to date. As the UK has not ratified the BWM 

Convention and does not have domestic 

legislation in place to implement/enforce 

the requirements of the Convention, I 

am not aware of any ships’ activities 

being restricted due to a failure to 

comply with the BWM Convention. 
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Appendix ‘B’ Ship owners / operators 

 

Meeting with DFDS AS 

Allan Lind Grodin, Project Manager / Naval Architect, Newbuilding & Major 

Conversion. 

 

09:45 – 10:30/22 Feb 2018. 

 

Sundkrogsgade 11, 2100 Copenhagen Ø, Denmark 

 

Scheduled meeting organised in advance. 

 

Introduced myself and my thesis with a request for assistance and input.  DFDS AS 

operate a number of large Ro-Ro & Ro-Pax ships within Europe, current fleet is 60 

(including chartered tonnage) with 2 more due to be commissioned in the near future.  

The ship re equipped to be NATO compatible and therefore have a world-wide 

equipment set.  The active fleet operate on D2 basis, and the new builds will operate also 

D2 system, with Filtration plus UV.  The new builds will be constructed with a ‘ring 

main’ ballast system so that the need to load and discharge ballast will be minimised.  

Current ballast discharge systems are working well and DFDS has opted for good quality 

equipment from a favoured supplier with whom they expect to have a good long term 

working relationship.  As a corollary they would expect support and backup should any 

problems of operation arise. 

 

A random ballast water sample was requested and can be provided.  Current ‘hot’ subject 

for PSC is flue gas emissions with little interest in PSC for ballast water being shown.  

Mr. Grodin was formerly employed with the Danish State Maritime Administration and 

enjoys a good working relationship with them. 

 

A positive friendly up beat meeting with the strong possibility of further assistance and 

cooperation in the future. 

 

Visit 3 Mar 2018 to ’Ark Germania’ at Skandiahamn, Göteborg 

 

Alfa-Laval Pure Ballast 2.0 Flow 500 (ADT reactors 8120.105 & 8120.100) 

 

On site at 09:00, informed by security that ‘that section does not open until 11:00 on a 

Saturday’.  Went for coffee, returned at 10:20 queue numbering system tickets stated 

closed.  After loitering in the waiting space for a few minutes the security operative on 

duty said ‘what do you want?’  When informed of the purpose of my visit stated that I 

should have taken a ticket.  A fresh ticket was taken which displayed the same message 

‘CLOSED/STÄNGD’ and the time 10:31.  The security operative then said ‘it must be 

synchronised with the driver’s window’.  Visitor pass & car pass issued, no map, arrived 

at ship 10:54.  Taken to ER control room where arrived 11:00 to await ‘an engineer’ met 

Chief Engineer (Per Serensen) at 11:09. 

 

The proposed exercise was discussed with Chief Engineer and Chief Officer it being 

agreed to ‘make a small internal ballast transfer and draw samples at the two installed 

sample points’.  Of the two sample points one was readily accessible and the other was 

not, being under the engine room foot plates.  The two sample points appeared to be 
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simple side tap pipes off of the main pipe work, respective dimensions by estimate main 

pipe 150mm internal dimension sample point 50mm.  These measurements would need to 

be confirmed by inspection of installation drawings and gauging of the ‘as fitted’ 

installation.  Photographs were taken. 

 

After removing blanks from each sample point and fitting a flange and short length of 

small diameter hose to the accessible sample point the system was initiated in preparation 

for the transfer.  However at initiation the system required a cleaning cycle to be operated 

so a delay was incurred from 11:24 to 13:12.  During the delay for operational reasons the 

exercise was reconfigured to be carried out as a ‘sampling during discharge’.  At the 

pump start a quantity of ballast water was flushed to the bilge to clear the sample point 

system.  Samples were drawn between 13:15 and 13:18 and the samples were removed 

from the ship at 13:24.  A dock water sample was drawn for reference at 13:36 and the 

transport was clear of the harbour area at 13:54.  All three samples were taken to the 

Botaniska building for analysis arriving at the laboratory at 14:30.  Following straining & 

consolidation of the samples on to specimen dishes the three dishes were checked 

between 15:36 & 15:48 with no moving organisms being seen.  The collection of material 

over 50µm in size could indicate some weakness in the system if the Alfa-Laval units are 

intended to prevent that size of material passing or may be due to detritus from the ship 

tank structure, such as scale or residue of unfiltered material. 

 

Comment by Chief Officer ‘why if I can stop and start the main engine with the push of 

one button why does this systems take multiple actions to get going?’ 

 

Observation by Chief Officer ‘We avoid loading ballast at Immingham, there is to much 

sediment and it sets like concrete in the tanks’, ‘in this trade we can nearly get away with 

never loading ballast if we are careful’.  On duty from 04:00 the Chief Officer stood 

down at 12:45. 

 

 

 

Meeting with Ektank AB 

 

Fredrik Farsén, Superintendent, Technical Department. 

 

14:30 – 15:00/25 Jan 2018. 

 

18 – 20 Stora Badhusgatan, Göteborg 

 

Uninvited & unscheduled impromptu meeting. 

 

Introduced myself and my thesis with a request for input.  Ektank AB operate a number 

of small tankers locally, currently 5 with 2 more due to be commissioned in the near 

future.  The active fleet operate on D1 basis and the new builds will operate a D2 system 

with Filtration plus UV.  A random ballast water sample was requested and can be 

provided.  Current ‘hot’ subject for PSC is sewage treatment with little interest in PSC for 

ballast water being shown.  The little interest that is being taken is a cursory paper check 

of documents and protocols. 
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Mr. Farsén indicated that with annual fuel attribution costs of circa 220 tonnes ballast 

water control was in his opinion generating greater atmospheric environmental impact 

than the benefit it achieved was worth.  Exemptions were difficult to obtain and failed the 

cost benefit test, on a perception basis.  Little help was aid to be forthcoming from 

Transportstyrelsen or Sjöfartsverket.  Some, informal advice was obtained from DNV.  

The positive for Mr. Farsén was the saving in crew cost that could be obtained from the 

reduced need to remove sediment from the segregated ballast tanks on the ships. 

 

A positive friendly up beat meeting with the strong possibility of further assistance and 

cooperation in the future. 

 

 

 

Salen Ship Management AB 

 

E-mail exchange Aron Leth (AL), Technical Superintendent  

 

Q. What is the decision making process that a company such as yours would work 

through before committing to retro-fitting systems? 

 

AL Most important for us when choosing supplier/system is the footprint, space 

requirement as we have very limited space for extra equipment. 

 

Q. Do your ships actually load and / or discharge very much ballast? 

 

AL Our ballast capacity is very limited and are more or less never used.  Ballast 

operations is not frequently performed, maybe just one or two times per year and when 

going in to dry-dock.  We have been looking at sealing the ballast tanks and only 

ballast/deballast in dry-dock but we don’t want to tie up our hands totally, if needed in 

some situation we want to be able to ballast/deballast without limitations.  So now we are 

looking for a small system that can fit in our limited spaces. 
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Appendix ‘C’ Equipment manufacturers 

 

Meeting with bbe-Moldeanke GmbH 

 

Sönke Kobarg. 

André Zaake. 

 

14:30 – 15:30/5 Apr 2018. 

 

Preetzer Chaussee 177, 24222 Schwentinental, Germany 

 

Scheduled meeting organised in advance. 

 

Introduced myself and my thesis with a request for assistance and input.  bbe-Moldaenke 

manufacture a range of instruments for the determination of algae in water.  They have 

undertaken the development of a unit specifically intended to determine the number of 

organisms’ in the <50 ≥10 µm size range.  This is one of the criteria of the BWMC in as 

much as any ballast discharged under the D2 schedule should not contain more than 10 

organisms per 10ml. 

 

A small, 0.5l, sample had been taken of the Wesseker See outflow at 13:00/4 Apr 2018 

and together with material drawn from a bottle of drinking water a demonstration of the 

unit was run by André Zaake.  This demonstration did not comply with scientific 

analytical criteria.  The drinking water generated a result of ‘nil’ organisms, as would be 

expected.  A sub sample from Wesseker See sample gave a result of ‘204’ organisms and 

when this sub sample was heavily dosed with Sodium Hypochlorite the result of a retest 

was ‘6’ organisms.  The unit function as expected during the demonstration including the 

‘filter spill’ function for samples with high material loads. 

 

A fresh soon to be published paper, ‘New Indicative Test for Quick Determination of 

Ballast Water Treatment Efficiency’ was provided by the authors who are employees of 

bbe-Moldaenke; this paper is expected to be published in the Journal of Sea Research in 

the near future. 

 

A robust defence of the thinking behind the development and deployment of the bbe-

Moldaenke 10cells was given and coupled with the demonstration a superficially sound 

case for employment of the device was created.  With regard to cost the instrument is 

currently priced at 14 000 Euro with some flexibility possible development is active to 

reduce the price to secure sales.  Current clients for the units in service are research 

institute. 

 

A positive friendly up beat meeting with the strong possibility of further assistance and 

cooperation in the future. 
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Meeting with SGS GmbH 

 

Gerd Schneider. 

Peter Stehouwer. 

 

11:00 – 13:00/6 Apr 2018. 

 

Rödingsmarkt 16, 20459 Hamburg, Germany 

 

Scheduled meeting organised in advance. 

 

Introduced myself and my thesis with a request for assistance and input, SGS currently 

operate an automated closed (fast) loop sampling device that is design to capture a 

sample adequate for determination of ‘compliance’ or ‘non-compliance’ with the 

conditions of both the BWMC and the USA VGP systems.  It was stated that SGS have 

carried out 3 000 interventions of which 98% were for the VGP system and, of the total, 

in 90% of the interventions the subject ships were found to be compliant.  As a pure 

‘supervision’ entity SGS would not sell or lease the equipment but would operate it in 

accordance with their General Terms and Conditions and any nomination or instruction 

received from a client.  The interventions are 2 – 4 man day events that have an almost 

‘project’ status.  No firm figure was provided as to the current cost but a figure of 10 000 

Euro was hinted at, though it was also hinted that all charges are arranged on a case by 

case basis. 

 

A critical aspect was said to be ‘preparation’.  Due to the lack of standardisation within 

the shipping industry it was said to be difficult to guarantee a straight forward execution 

of instructions.  The pre operation questionnaire was considered to be essential and the 

body of experience was a great benefit.  Under the VGP system a ship is required to be 

validated twice in the 1st year after the permit is granted and once annual thereafter.  The 

‘face’ presented for connection was critical; an ISO document is in preparation / has been 

prepared and will / is under submission that should lead to the required level of 

standardisation. 

 

 

 

A positive friendly up beat meeting with the strong possibility of further assistance and 

cooperation in the future. 
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Alfa Laval – meeting notes. 

 

On site 10:12/16 Apr 2018.   

 

1st meeting, 10:15 – 11:30, with Carl Kesselmark (CK) and joined by Håkan Persson 

(HP).  Discussed the Alfa Laval approach to the question of ballast water management 

and their history in the area both working to satisfy the USCG / EPA requirements under 

the VGP system and the IMO approach up to and including the revised G8 requirements.  

The problem of type approval costs and availability was mentioned and the small number 

of facilities that carry out the work plus and inclination of some authorities to suggest that 

local certification might be better.  The limits of type approval by capacity, water 

temperature and water salinity were mentioned and the way the certificates of type 

approval are written so as to limit, or at least define, how an installation of a particular 

type may be used. 

 

The matter of UV(T) transmittance was touched on, more study of the aspect will be 

needed.  Turbidity and clarity are also items that need to be reviewed. 

 

The IMO Globallast – Port Biological Baseline Surveys is another matter that was 

mentioned and requires attention. 

 

Lunch. 

 

12:00 – 13:00 CK plus others 

 

Visit to test rig centre, demonstration of Pureballast 3.  I noted GRP pipework, sample 

points unit control and actuation, castings of filter baskets replacement of candle filters 

with basket filters to reduce back flushing that is a function of Total Suspended Solids 

and organic loading (varies by location, stage of the tide, time, date and seasonality). 

 

Noted that the lamp drive cabinet on display had a liquid cooling system and large 

amount of electrical components, the lamp drive cabinet was a solid plate steel 

construction that would probably contain any fire which occurred within it, however to 

extinguisher the fire it would probably be necessary to open the lamp drive cabinets 

doors.  A small CO2 extinguisher would probably be sufficient to knock down any fire in 

the lamp drive cabinet but would need an access to allow the CO2 to be applied within the 

cabinet to the fire. 

 

Access to Nalfleet and Hach instruments for <50 >10 organism size counts, not 

demonstrated in use but function explained.  Abundance and activity of organisms were 

determined by both units.  The question of organic mass, in conjunction with numerical 

count, was raised.  Alfa Laval had not made an evaluation of the bbe-Moldaenke 10cells 

unit. 
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2nd meeting.  CK & HP 13:00 – 14:00 

 

1. What level of support, worldwide, would a user of a system be able to expect over 

the life of the system?  24/7 from a number of bases.  Is this a single purchase transaction 

or a ‘life of ship’ arrangement?  Depends on circumstances of sale.  Does any assurance 

of support and service transfer with ownership of the equipment?  Possible depending on 

circumstances.  Are updates and modifications part of the package?  Yes 

 

2. After type approval is there a programme of continuous validation?  Is data harvested 

from units while they are in service?  Yes.  Are users encouraged to report issues and 

failings?  Yes.  Are equipment sets evaluated after installation to ensure the fixtures and 

fittings are ‘to spec’ Yes, at all stages from ‘opening the box’ onwards to commissioning. 

 

3. Are equipment set’s serviced by ‘in house staff’, ‘associated agents’ or contractors?  

‘in house staff’ 

 

4. Is the ‘cleaning in place’ cycle deferrable or interruptible if the timing is 

inconvenient?  Is any active substance or preparation released in or by the CIP regime?  

CIP is deferrable but will generate and alarm after 30 days if the cycle is not carried out.  

Active substance is a citric acid that is biologically harmless in the quantities and 

concentrations released. 

 

5. Have any particularly challenging ballast situation been identified?  Up river in 

Brazil has been found to be the most challenging to date; however it is still manageable.  

Is advice published / issued on how to mitigate any adverse impacts?  Advice is provided 

to the client base. 

 

6. With regard to filter functionality in situations with a high silt, debris or organic 

matter loadings.  Has any difference been noted in filter function between the three 

classes of burden, or mixtures loadings?  Is any real world evaluation being undertaken?  

Yes and data is assembled and mined with a view to improving product performance. 

 

Meeting closed on schedule at 14:00.  
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Appendix ‘D’ Type approval test station NIVA 

 

Questions from initial e-mail 

1. Does your organisation carry out any in service testing after equipment, for which 

type approval has been issued, is taken into service?  No, except for VGP compliance 

testing or other extra services upon request.  Please keep in mind that NIVA do not 

develop the technologies tested at NIVA and cannot provide any maintenance 

support to the ship owners, only the manufacturers have to provide it. 

2. What analytical methods do you use to evaluate the compliance, or otherwise, of the 

equipment being tested?  The ones that are approved by the Regulations. 

3. Do you know if the test methods are common to all the type approval test 

organisations carrying out this work?  Yes, all TF (test facilities?) have to respect the 

same requirements for test methods, with validation reports to be supplied and 

approved by the IL (International Maritime Organisation ?)/USCG. 

 

Meeting with Stephanie Delacroix 12:33-13:33/15 May 2018. 

 

Walk around the site starting at the ‘supply’ tank for inoculated water from which the test 

material is drawn by the pump, in a separate pump house, which then passes it through 

the treatment system being tested before it is delivered back past the pump house; where 

it is sampled into a ‘mock’ ballast tank.  This is to simulate the route that ballast would 

follow on board a ship except that the ‘supply’ would be from the local marine 

environment.  All of the plant belongs to NIVA except the treatment system officially 

from 1m either side of the pump house.  Part of the ballast stream is diverted for samples.  

The sample material is drawn into a row of IBC’s (1 000l volume uPVC pallet mounted 

and caged tanks).  Water is drawn from a fresh water stream adjacent to the facility for 

fresh water and the Oslo fjord, on another boundary of the facility for saline water.  When 

brackish water is needed a blend of the two is taken in to the ‘supply’ tank.  Maximum 

possible pumping rate is 600m3hr-1. 

 

Algae are cultured on site to inoculate the ‘supply’ tank and lights are used to encourage 

them to bloom.   

 

Testing is usually suspended between December and April when temperatures are too 

low for biological activity to be maintained. 

 

Analysis of zooplankton is done on site and other test, bacterial culturing is carried out by 

Oslo University 

 

Indoor tank is available for prototype assessment.  
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Appendix ‘E’ Classification Society 

 

DNV GL Ballast Water Management Convention PSC – question themes. 

 

Response received 20 Apr 2018 

 

1. How many PSC inspections were carried out to yield the number of deficiencies in 

T&RN 04/2018?  Is any data set maintained for other MoU? 

Inspections worldwide as far as they have been reported to IHS Markit/ Fairplay.  But 

you can also check single MoU databases exampli gratia 

https://www.parismou.org/inspection-search  

 

2. Would DNV GL assist ships classified with them in the case of a deficiency being 

raised or would that matter be referred to the appropriate Protection & Indemnity 

Club? 

Yes, we will assist owners with in the regulatory framework but we will not report to 

Protection & Indemnity Clubs. 

 

3. Do DNV GL have ‘a position’ on how appropriate the requirements of the BWMC 

are?  

Yes, but this is internal information. 

 

4. Do DNV GL have ‘a position’ on how severe, or otherwise, the environmental threat 

from ballast water borne alien species is? 

Please ask the involved biologists and the economists for the effects.  See also 

https://www.youtube.com/watch?v=u5JkRtMTEdI.  We, as a classification society, 

are taking care for monitoring the international statutory requirements of the ships 

classed with us. 

 

5. Have any particularly challenging ballast situations been identified?  Is advice 

published / issued / circulated on how to mitigate any adverse impacts? 

There are a lot challenging situations with regard to BW management. Where D1 and D2 

have their own characteristically hazards.  Please check accidents investigations 

bodies like BSU, MAIB or NTSB, et cetera.  We cannot give you any information. 

 

6. With regard to functionality in situations with a high silt, debris or organic matter 

loadings.  Has any difference been noted in function between the three classes of 

burden, or mixtures loadings? 

Please contact the manufactures of the treatment systems. 

 

7. Do DNV GL engage with the IMO to adopt or modify the Convention? 

Yes. 

  

https://www.parismou.org/inspection-search
https://www.youtube.com/watch?v=u5JkRtMTEdI
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Appendix ‘F’ Equipment List 

 

Test Salinity 

Item Refractometer  

Manufacturer & date Wallenberg, 1998  

Article number not stated  

Serial / batch number 046634  

 

Test pH 

Item Indicator strips  

Manufacturer & date Macherey-Nagel, undated  

Article number 921 20  

Serial / batch number not stated  

 

Test Temperature 

Item Liquid in glass thermometer  

Manufacturer & date not stated  

Article number ASTM 9C 57MM  

Serial / batch number IMM AMA 7-70-113  

 

Test Organism evaluation 

Item Microscope  

Manufacturer & date Leica M80  

Article number not stated  

Serial / batch number not stated  
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Appendix ‘G’ Samples and test results 
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Appendix ‘H’ Estimated ballast water deliveries to Brofjorden, Sweden by source. 

 

a. 29 Nov 2018 to 28 Jan 2019 

Ship  Ballast 

Name Arrived Departed Port stay Origin Ship type 
Summer 

deadweight 

quantity * 

delivered 

Fure Valo 06:56 28 jan 2019 10:51 29 jan 2019 01:03:55 Vlaardingen Tanker 16 300 4 075 

Copenhagen 03:46 28 jan 2019 14:51 28 jan 2019 00:11:05 Göteborg Tanker 3 522  881 

B Gas Master 10:09 27 jan 2019 03:35 28 jan 2019 00:17:26 Wilhelmshaven LPG Tanker 3 801  760 

Tern Ocean 09:36 27 jan 2019 07:21 28 jan 2019 00:21:45 Göteborg Tanker 14 846 3 712 

Aalborg 01:43 27 jan 2019 10:42 27 jan 2019 00:08:59 Göteborg Tanker 3 522  881 

Marinus 14:25 26 jan 2019 06:52 27 jan 2019 00:16:27 Halmstad Tanker 7 082 1 771 

Coral Millepora 13:19 26 jan 2019 08:10 27 jan 2019 00:18:51 Antwerp LPG Tanker 4 966 1 242 

Astrea 08:36 26 jan 2019 09:27 27 jan 2019 01:00:51 Göteborg Tanker 11 215 2 804 

Bro Nordby 07:56 26 jan 2019 21:19 27 jan 2019 01:13:23 Ventspils Tanker 16 511 4 128 

Copenhagen 17:30 25 jan 2019 03:13 26 jan 2019 00:09:43 Skagen Tanker 3 522  881 

Nimbus 14:08 25 jan 2019 08:22 26 jan 2019 00:18:14 Göteborg Tanker 6 927 1 732 

Wisby Wave 05:50 24 jan 2019 22:02 25 jan 2019 01:16:12 Malmö Tanker 7 517 1 879 

Sulphur Genesis 20:12 24 jan 2019 11:38 25 jan 2019 00:15:26 Helsingborg Tanker 4 451 1 113 

Ramanda 06:38 24 jan 2019 05:45 25 jan 2019 00:23:07 Göteborg Tanker 17 999 4 500 

Astral 04:45 24 jan 2019 14:02 25 jan 2019 01:09:17 Göteborg Tanker 11 317 2 829 

Cielo di Capri 03:49 24 jan 2019 22:50 25 jan 2019 01:19:01 Mongstad Tanker 39 043 9 761 

Amarant 20:09 23 jan 2019 12:40 24 jan 2019 00:16:31 Liverpool Tanker 7 186 1 797 

Copenhagen 17:21 22 jan 2019 20:52 23 jan 2019 01:03:31 Göteborg Tanker 3 522  881 

Amorina 10:33 22 jan 2019 02:05 23 jan 2019 00:15:32 San Ciprian Tanker 48 184 12 046 

Aalborg 07:46 22 jan 2019 17:47 22 jan 2019 00:10:01 Göteborg Tanker 3 522  881 

Wisby Wave 04:19 22 jan 2019 20:56 22 jan 2019 00:16:37 Oslo Tanker 7 517 1 879 

Umgeni 23:54 21 jan 2019 23:17 23 jan 2019 01:23:23 Ijmuiden Tanker 16 900 4 225 

B Gas Master 16:03 21 jan 2019 02:25 22 jan 2019 00:10:22 Wilhelmshaven LPG Tanker 3 801  760 

Alcedo 13:32 21 jan 2019 10:07 22 jan 2019 00:20:35 Eastham Tanker 6 719 1 680 
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Coralius 06:01 21 jan 2019 16:38 21 jan 2019 00:10:37 Tananger LNG Tanker 3 077  615 

Aalborg 23:57 20 jan 2019 08:36 21 jan 2019 00:08:39 Göteborg Tanker 3 522  881 

B Gas Summit 15:24 20 jan 2019 16:35 21 jan 2019 01:01:11 Gdynia LPG Tanker 3 720  744 

Besiktas Iceland 13:33 20 jan 2019 04:47 21 jan 2019 00:15:14 Karlshamn Tanker 7 700 1 925 

Scorpius 06:17 20 jan 2019 23:37 20 jan 2019 00:17:20 Antwerp Tanker 11 249 2 812 

Wisby Wave 10:51 19 jan 2019 14:10 20 jan 2019 01:03:19 Copenhagen Tanker 7 517 1 879 

Thun Globe 01:53 19 jan 2019 19:29 19 jan 2019 00:17:36 Göteborg Tanker 7 559 1 890 

Aalborg 01:25 19 jan 2019 09:35 19 jan 2019 00:08:10 Göteborg Tanker 3 522  881 

Copenhagen 22:29 17 jan 2019 06:38 18 jan 2019 00:08:09 Göteborg Tanker 3 522  881 

Torm Thor 15:22 17 jan 2019 08:05 19 jan 2019 01:16:43 Ijmuiden Tanker 49 757 12 439 

B Gas Mariner 13:03 17 jan 2019 12:01 18 jan 2019 00:22:58 Karlshamn LPG Tanker 3 811  762 

Wisby Wave 00:29 17 jan 2019 15:40 17 jan 2019 00:15:11 Copenhagen Tanker 7 517 1 879 

Sloman Hermes 15:51 16 jan 2019 13:33 17 jan 2019 00:21:42 Ventspils Tanker 16 418 4 105 

Nimbus 10:39 16 jan 2019 00:18 17 jan 2019 00:13:39 Trondheim Tanker 6 927 1 732 

Thun Gazelle 12:58 15 jan 2019 09:58 16 jan 2019 00:21:00 Copenhagen Tanker 7 515 1 879 

Aalborg 08:36 15 jan 2019 17:38 15 jan 2019 00:09:02 Hirtshals Tanker 3 522  881 

Norient Solar 00:17 15 jan 2019 15:32 16 jan 2019 01:15:15 Antwerp Tanker 40 429 10 107 

Bit Okland 21:35 14 jan 2019 02:59 16 jan 2019 01:05:24 Ensted Tanker 24 853 6 213 

Copenhagen 11:41 14 jan 2019 21:02 14 jan 2019 00:09:21 Göteborg Tanker 3 522  881 

Tern Ocean 08:49 14 jan 2019 05:10 15 jan 2019 00:20:21 Ijmuiden Tanker 14 846 3 712 

Wisby Wave 18:04 13 jan 2019 14:27 14 jan 2019 00:20:23 Malmö Tanker 7 517 1 879 

Scandinavia 08:16 13 jan 2019 20:03 13 jan 2019 00:11:47 Göteborg Tanker 3 814  954 

Chem Alya 06:45 13 jan 2019 08:42 14 jan 2019 01:01:57 Antwerp Tanker 17 055 4 264 

Astral 17:41 12 jan 2019 19:47 13 jan 2019 01:02:06 Göteborg Tanker 11 317 2 829 

Copenhagen 06:34 12 jan 2019 17:19 12 jan 2019 00:10:45 Skagen Tanker 3 522  881 

Thun Globe 06:11 12 jan 2019 06:29 13 jan 2019 01:00:18 Göteborg Tanker 7 559 1 890 

Nike 01:42 12 jan 2019 16:42 13 jan 2019 01:15:00 Gavle Tanker 7 770 1 943 

B Gas Summit 13:17 11 jan 2019 19:11 12 jan 2019 01:05:54 Brest LPG Tanker 3 720  744 

Scandinavia 07:42 11 jan 2019 23:12 11 jan 2019 00:15:30 Fredericia Tanker 3 814  954 

Bit Okland 15:07 10 jan 2019 21:20 11 jan 2019 01:06:13 Ensted Tanker 24 853 6 213 

Wisby Wave 12:45 10 jan 2019 06:56 11 jan 2019 00:18:11 Aarhus Tanker 7 517 1 879 

Seaconger 08:54 10 jan 2019 11:35 11 jan 2019 01:02:41 Hamburg Tanker 32 200 8 050 
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Alcedo 00:07 10 jan 2019 01:31 11 jan 2019 01:01:24 Eastham Tanker 6 719 1 680 

Mainland 20:39 09 jan 2019 14:46 10 jan 2019 00:18:07 Rouen Tanker 7 750 1 938 

Marinus 11:41 09 jan 2019 00:19 10 jan 2019 00:12:38 Haugesund Tanker 7 082 1 771 

Nimbus 06:48 09 jan 2019 23:17 09 jan 2019 00:16:29 Göteborg Tanker 6 927 1 732 

Tarnbris 05:54 09 jan 2019 07:09 10 jan 2019 01:01:15 Trondheim Tanker 11 289 2 822 

Amazon Victory 14:44 07 jan 2019 01:50 09 jan 2019 01:11:06 Rotterdam Tanker 72 412 18 103 

Copenhagen 06:38 07 jan 2019 17:32 07 jan 2019 00:10:54 Göteborg Tanker 3 522  881 

Seasprat 05:31 07 jan 2019 07:20 09 jan 2019 02:01:49 Dunkirk Tanker 40 597 10 149 

Fure West 00:42 07 jan 2019 05:38 09 jan 2019 02:04:56 Göteborg Tanker 17577 4 394 

Ternvag 17:47 06 jan 2019 10:26 07 jan 2019 00:16:39 Ijmuiden Tanker 14 803 3 701 

Fox Luna 06:24 06 jan 2019 12:58 06 jan 2019 00:06:34 Göteborg Tanker 3 950  988 

Patalya 23:06 05 jan 2019 03:56 07 jan 2019 01:04:50 Rotterdam Tanker 16 664 4 166 

Aalborg 20:07 05 jan 2019 06:35 06 jan 2019 00:10:28 Göteborg Tanker 3 522  881 

Copenhagen 22:45 03 jan 2019 09:54 04 jan 2019 00:11:09 Skagen Tanker 3 522  881 

Nike 12:20 03 jan 2019 22:21 03 jan 2019 00:10:01 Gdansk Tanker 7 770 1 943 

B Gas Mariner 11:26 03 jan 2019 01:30 04 jan 2019 00:14:04 Slagen LPG Tanker 3 811  762 

Aalborg 19:39 02 jan 2019 04:49 03 jan 2019 00:09:10 Göteborg Tanker 3 522  881 

Wisby Wave 00:04 01 jan 2019 07:25 02 jan 2019 01:07:21 Göteborg Tanker 7 517 1 879 

B Gas Maud 20:09 31 dec 2018 05:23 02 jan 2019 01:09:14 Antwerp LPG Tanker 5 073 1 015 

Stav Viking 18:15 31 dec 2018 19:42 01 jan 2019 01:01:27 Mongstad Tanker 16 628 4 157 

Aalborg 12:43 30 dec 2018 21:19 30 dec 2018 00:08:36 Skagen Tanker 3 522  881 

Astral 10:56 30 dec 2018 00:13 01 jan 2019 01:13:17 Stignaes Tanker 11 317 2 829 

Minerva Antonio 02:11 28 dec 2018 16:46 29 dec 2018 01:14:35 Immingham Tanker 46 923 11 731 

Aalborg 21:55 27 dec 2018 08:06 28 dec 2018 00:10:11 Göteborg Tanker 3 522  881 

BW Leopard 01:53 26 dec 2018 19:18 28 dec 2018 02:17:25 Canvey Island Tanker 49 999 12 500 

Hafnia Karava 15:56 25 dec 2018 01:52 28 dec 2018 02:09:56 Antwerp Tanker 40 202 10 051 

Aalborg 14:16 25 dec 2018 01:48 26 dec 2018 00:11:32 Skagen Tanker 3 522  881 

Wisby Wave 12:09 25 dec 2018 21:44 27 dec 2018 02:09:35 Göteborg Tanker 7 517 1 879 

Copenhagen 05:25 25 dec 2018 15:32 25 dec 2018 00:10:07 Göteborg Tanker 3 522  881 

Ternvag 10:49 24 dec 2018 12:47 25 dec 2018 01:01:58 Göteborg Tanker 14 803 3 701 

Donia 06:13 24 dec 2018 08:12 25 dec 2018 01:01:59 Göteborg Tanker 7 701 1 925 

Bit Oktania 22:45 23 dec 2018 23:09 24 dec 2018 01:00:24 Halmstad Tanker 13 602 3 401 
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Acamar 00:42 23 dec 2018 10:28 24 dec 2018 01:09:46 Vlissingen Tanker 37583 9 396 

Coral Millepora 22:53 22 dec 2018 19:17 23 dec 2018 00:20:24 Antwerp LPG Tanker 4 966  993 

Tarnbris 22:10 22 dec 2018 04:53 24 dec 2018 01:06:43 Göteborg Tanker 11 289 2 822 

B Gas Master 15:46 22 dec 2018 08:26 23 dec 2018 00:16:40 Szczecin LPG Tanker 3 801  760 

Coralius 06:20 22 dec 2018 17:51 22 dec 2018 00:11:31 Tananger LNG Tanker 3 077  615 

Lexus 21:09 21 dec 2018 09:44 22 dec 2018 00:12:35 Halmstad Tanker 4 320 1 080 

Astrea 19:52 21 dec 2018 11:08 23 dec 2018 01:15:16 Antwerp Tanker 11 215 2 804 

Hellas Avatar 09:32 21 dec 2018 23:36 22 dec 2018 01:14:04 Portland, USA Tanker 49 997 12 499 

Bit Oktania 04:35 21 dec 2018 19:48 21 dec 2018 00:15:13 Stockholm Tanker 13 602 3 401 

Fure West 23:30 20 dec 2018 05:01 22 dec 2018 01:05:31 Skagen Tanker 17577 4 394 

Pacific 04:45 20 dec 2018 23:03 20 dec 2018 00:18:18 Göteborg Tanker 8 129 2 032 

Nimbus 15:26 20 dec 2018 08:57 21 dec 2018 00:17:31 Göteborg Tanker 6 927 1 732 

Pallas Glory 09:49 20 dec 2018 23:27 20 dec 2018 00:13:38 Seydisfjorder Tanker 3 476  869 

Donia 14:44 19 dec 2018 04:41 20 dec 2018 00:13:57 Malmö Tanker 7 701 1 925 

STI St. Charles 09:32 19 dec 2018 05:27 21 dec 2018 01:19:55 Copenhagen Tanker 49 990 12 498 

Copenhagen 07:53 19 dec 2018 19:19 20 dec 2018 01:11:26 Göteborg Tanker 3 522  881 

Aalborg 21:36 18 dec 2018 08:26 19 dec 2018 00:10:50 Göteborg Tanker 3 522  881 

Sky 19:37 18 dec 2018 16:04 20 dec 2018 01:20:27 Malmö Tanker 37 879 9 470 

Mainland 17:51 18 dec 2018 15:13 19 dec 2018 00:21:22 Helsingborg Tanker 7 750 1 938 

Fox Sunrise 08:21 18 dec 2018 15:57 18 dec 2018 00:07:36 Trelleborg Tanker 3 364  841 

Hellas Margarita 18:56 17 dec 2018 07:37 18 dec 2018 00:12:41 Rotterdam Tanker 49 879 12 470 

B Gas Master 17:52 17 dec 2018 13:00 18 dec 2018 00:19:08 Wilhelmshaven LPG Tanker 3 801  760 

Ternvag 11:13 17 dec 2018 07:59 18 dec 2018 00:20:46 Göteborg Tanker 14 803 3 701 

Aalborg 03:20 17 dec 2018 13:04 17 dec 2018 00:09:44 Göteborg Tanker 3 522  881 

Searay 02:48 17 dec 2018 17:41 18 dec 2018 01:14:53 Ijmuiden Tanker 32 310 8 078 

Tarnbris 04:18 16 dec 2018 03:19 17 dec 2018 00:23:01 Göteborg Tanker 11 289 2 822 

Coralius 18:51 15 dec 2018 09:55 16 dec 2018 00:15:04 Göteborg LNG Tanker 3 077  615 

Copenhagen 15:50 15 dec 2018 04:47 16 dec 2018 00:12:57 Göteborg Tanker 3 522  881 

Thun Globe 14:39 15 dec 2018 13:55 16 dec 2018 00:23:16 Göteborg Tanker 7 559 1 890 

Alcedo 14:09 15 dec 2018 09:01 16 dec 2018 00:18:52 Eastham Tanker 6 719 1 680 

Coral Millepora 10:54 15 dec 2018 04:36 16 dec 2018 00:17:42 Antwerp Tanker 4 966 1 242 

Sulphur Genesis 02:08 15 dec 2018 12:43 15 dec 2018 00:10:35 Helsingborg Tanker 4 451 1 113 
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Aalborg 12:56 14 dec 2018 23:15 14 dec 2018 00:10:19 Göteborg Tanker 3 522  881 

Ternholm 01:46 14 dec 2018 01:55 15 dec 2018 01:00:09 Sodertalje Tanker 14 825 3 706 

Seashark 23:46 13 dec 2018 18:46 15 dec 2018 01:19:00 Antwerp Tanker 23 302 5 826 

Tarnbris 14:00 13 dec 2018 10:26 14 dec 2018 00:20:26 Halmstad Tanker 11 289 2 822 

B Gas Mariner 06:06 13 dec 2018 22:07 13 dec 2018 00:16:01 Gdansk LPG Tanker 3 811  762 

Copenhagen 18:22 12 dec 2018 03:54 13 dec 2018 00:09:32 Göteborg Tanker 3 522  881 

Ek Star 13:45 11 dec 2018 12:03 12 dec 2018 00:22:18 Slagen Tanker 13 780 3 445 

Sten Skagen 11:19 11 dec 2018 10:28 12 dec 2018 00:23:09 Ensted Tanker 18 531 4 633 

Wisby Wave 08:16 11 dec 2018 01:45 12 dec 2018 00:17:29 Sodertalje Tanker 7 517 1 879 

Donia 04:14 11 dec 2018 19:54 11 dec 2018 00:15:40 Göteborg Tanker 7 701 1 925 

Nimbus 16:19 10 dec 2018 08:36 11 dec 2018 00:16:17 Helsingborg Tanker 6 927 1 732 

Patalya 15:20 10 dec 2018 13:37 11 dec 2018 00:22:17 Göteborg Tanker 16 664 4 166 

Tarnbris 10:09 10 dec 2018 01:07 11 dec 2018 00:14:58 Gavle Tanker 11 289 2 822 

Aalborg 17:44 09 dec 2018 01:33 10 dec 2018 00:07:49 Göteborg Tanker 3 522  881 

B Gas Master 07:32 09 dec 2018 17:01 09 dec 2018 00:09:29 Slagen LPG Tanker 3 801  760 

Baltic Frost 00:35 08 dec 2018 02:36 11 dec 2018 03:02:01 Murmansk Tanker 37 100 9 275 

Fox Sunrise 19:02 08 dec 2018 01:53 09 dec 2018 00:06:51 Trelleborg Tanker 3 364  841 

Nimbus 05:04 08 dec 2018 02:40 09 dec 2018 00:21:36 Aalborg Tanker 6 927 1 732 

Ternvag 22:41 07 dec 2018 20:03 08 dec 2018 00:21:22 Ijmuiden Tanker 14 803 3 701 

B Gas Maud 18:40 08 dec 2018 22:06 09 dec 2018 01:03:26 Gdansk LPG Tanker 5 073 1 015 

Maersk Timaru 14:54 07 dec 2018 22:18 08 dec 2018 01:07:24 Canvey Island Tanker 49 709 12 427 

B Gas Mariner 10:05 07 dec 2018 02:36 08 dec 2018 00:16:31 Wilhelmshaven LPG Tanker 3 811  762 

Copenhagen 04:55 07 dec 2018 14:25 07 dec 2018 00:09:30 Skagen Tanker 3 522  881 

Furevik 00:44 07 dec 2018 02:57 09 dec 2018 02:02:13 Tees Tanker 37 082 9 271 

Coral Millepora 10:13 06 dec 2018 05:18 07 dec 2018 00:19:05 Stenungsund Tanker 4 966 1 242 

Nimbus 22:56 05 dec 2018 16:38 06 dec 2018 00:17:42 Vastervik Tanker 6 927 1 732 

Wisby Wave 14:41 05 dec 2018 07:32 06 dec 2018 00:16:51 Copenhagen Tanker 7 517 1 879 

Alcedo 14:03 05 dec 2018 12:25 06 dec 2018 00:22:22 Gdansk Tanker 6 719 1 680 

Copenhagen 02:56 04 dec 2018 13:38 05 dec 2018 01:10:42 Skagen Tanker 3 522  881 

Tern Ocean 23:13 04 dec 2018 19:35 05 dec 2018 00:20:22 Rostock Tanker 14 846 3 712 

Neptunus 18:33 04 dec 2018 16:13 05 dec 2018 00:21:40 Fredericia Tanker 6 954 1 739 

Stenberg 00:37 03 dec 2018 23:08 04 dec 2018 01:22:31 Göteborg Tanker 16 600 4 150 
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Chios Star 20:25 03 dec 2018 13:06 05 dec 2018 01:16:41 Ijmuiden Tanker 50 000 12 500 

Stella Maris 15:17 03 dec 2018 04:29 04 dec 2018 00:13:12 Fredericia Tanker 4 531 1 133 

Lovely Lady 10:29 03 dec 2018 03:02 05 dec 2018 01:16:33 Las Palmas Tanker 47 431 11 858 

Aalborg 01:11 03 dec 2018 11:54 03 dec 2018 00:10:43 Göteborg Tanker 3 522  881 

B Gas Master 00:46 03 dec 2018 13:39 03 dec 2018 00:12:53 Karlshamn LPG Tanker 3 801  760 

Wisby Wave 23:00 02 dec 2018 15:38 03 dec 2018 00:16:38 Oslo Tanker 7 517 1 879 

Tarnbris 10:53 02 dec 2018 00:31 03 dec 2018 00:13:38 Halmstad Tanker 11 289 2 822 

Patagonia 09:49 02 dec 2018 04:40 03 dec 2018 00:18:51 Skagen Tanker 16 722 4 181 

Copenhagen 23:05 01 dec 2018 09:40 02 dec 2018 00:10:35 Skagen Tanker 3 522  881 

Fure Ferder 18:31 01 dec 2018 16:32 02 dec 2018 00:22:01 Göteborg Tanker 18 736 4 684 

Neptunus 18:07 01 dec 2018 09:34 02 dec 2018 00:15:27 Malmö Tanker 6 954 1 739 

Wisby Wave 19:58 30 nov 2018 16:51 01 dec 2018 00:20:53 Karlshamn Tanker 7 517 1 879 

Aalborg 14:55 30 nov 2018 02:40 01 dec 2018 00:11:45 Svendborg Tanker 3 522  881 

Bit Oktania 10:23 30 nov 2018 08:07 01 dec 2018 00:21:44 Antwerp Tanker 13 602 3 401 

Fure Fladen 08:42 30 nov 2018 17:54 01 dec 2018 01:09:12 Klaipeda Tanker 18 736 4 684 

Coral Millepora 02:19 30 nov 2018 21:54 30 nov 2018 00:19:35 Antwerp LPG Tanker 4 966  993 

Astrea 00:42 30 nov 2018 20:06 30 nov 2018 00:19:24 Kristiansand Tanker 11 215 2 804 

Tarnbris 13:52 29 nov 2018 08:36 30 nov 2018 00:18:44 Ijmuiden Tanker 11 289 2 822 
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b. 29 Nov 2018 to 28 Jan 2019 

Ship Ballast 

Name Arrived Departed Port stay voyage origin Ship type 
Summer 

deadweight 

quantity * 

delivered 

Lexus 13:58 28 mar 2019 00:17 29 mar 2019 00:10:19 Ventspils Tanker 4 320 1 080 

Purple Gem 12:42 28 mar 2019 08:27 29 mar 2019 00:19:45 Malmö Tanker 6 824 1 706 

Coral Meandra 04:14 28 mar 2019 00:33 29 mar 2019 00:20:19 Antwerp Tanker 4 966  993 

Copenhagen 03:08 28 mar 2019 12:34 28 mar 2019 00:09:26 Göteborg Tanker 6 927 1 732 

Thun Globe 19:49 27 mar 2019 19:28 28 mar 2019 00:23:39 Copenhagen Tanker 7 559 1 890 

Wisby Wave 16:20 27 mar 2019 01:53 30 mar 2019 02:09:33 Södertälje Tanker 7 517 1 879 

Aalborg 14:36 27 mar 2019 00:06 28 mar 2019 00:09:30 Skagen Tanker 3 522  881 

Sigas Silvia 02:17 27 mar 2019 04:20 28 mar 2019 01:02:03 Göteborg LPG Tanker 4 867  973 

Tarnbris 22:16 26 mar 2019 14:22 27 mar 2019 00:16:06 Stavanger Tanker 11 288 2 822 

B Gas Crusader 21:39 26 mar 2019 16:59 27 mar 2019 00:19:20 Karlshamn LPG Tanker 2 347  469 

Nimbus 21:12 26 mar 2019 12:23 28 mar 2019 01:15:11 Göteborg Tanker 6 927 1 732 

Purple Gem 01:08 26 mar 2019 12:30 26 mar 2019 00:11:22 Luleå Tanker 6 824 1 706 

Copenhagen 13:01 25 mar 2019 23:37 25 mar 2019 00:10:36 Skagen Tanker 6 927 1 732 

Mercurius 09:54 25 mar 2019 02:58 26 mar 2019 00:17:04 Liverpool Tanker 7 998 2 000 

Astina 00:20 25 mar 2019 23:34 25 mar 2019 00:23:14 Antwerp Tanker 11 283 2 821 

Stav Viking 20:40 24 mar 2019 22:02 26 mar 2019 02:01:22 Lindoe Tanker 16 628 4 157 

Sigas Silvia 12:36 24 mar 2019 12:53 25 mar 2019 01:00:17 Esbjerg LPG Tanker 4 867  973 

Autumn 04:26 24 mar 2019 10:40 25 mar 2019 01:06:14 Rotterdam Tanker 13 052 3 263 

Aalborg 02:38 24 mar 2019 11:24 24 mar 2019 00:08:46 Skagen Tanker 3 522  881 

Besiktas Iceland 15:19 23 mar 2019 04:46 24 mar 2019 00:13:27 Göteborg Tanker 7 700 1 925 

Alcedo 11:14 23 mar 2019 06:36 24 mar 2019 00:19:22 Eastham Tanker 6 719 1 680 

Ternvag 16:56 22 mar 2019 15:16 23 mar 2019 00:22:20 Antwerp Tanker 14 796 3 699 

Elisalex Schulte 14:39 22 mar 2019 09:53 23 mar 2019 00:19:14 Göteborg Tanker 15 427 3 857 

Nimbus 08:20 22 mar 2019 23:46 22 mar 2019 00:15:26 Foynes Tanker 6 927 1 732 

Astral 02:41 22 mar 2019 21:44 22 mar 2019 00:19:03 Göteborg Tanker 11 317 2 829 

Copenhagen 22:02 21 mar 2019 08:13 22 mar 2019 00:10:11 Stigsnaes Tanker 6 927 1 732 

Tern Ocean 09:23 21 mar 2019 01:54 22 mar 2019 00:16:31 Sundsvall Tanker 14 846 3 712 
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Ek Stream 06:41 21 mar 2019 16:47 22 mar 2019 01:10:06 Ijmuiden Tanker 19 884 4 971 

Minerva Rita 16:33 20 mar 2019 15:05 22 mar 2019 01:22:32 Rotterdam Tanker 50 922 12 731 

B Gas Crusader 15:15 20 mar 2019 16:29 21 mar 2019 01:01:14 Karlshamn LPG Tanker 2 347  469 

Lexus 13:33 20 mar 2019 04:20 21 mar 2019 00:14:47 Frederikshamn Tanker 4 320 1 080 

Krisianis Valdemars 16:45 19 mar 2019 09:22 21 mar 2019 01:16:37 Karlshamn Tanker 37 266 9 317 

Scorpius 07:53 19 mar 2019 06:06 20 mar 2019 00:22:13 Antwerp Tanker 11 249 2 812 

Aalborg 20:11 18 mar 2019 06:05 19 mar 2019 00:09:54 Skagen Tanker 3 522  881 

Ekfors 12:17 18 mar 2019 07:49 19 mar 2019 00:19:32 Oslo Tanker 13 792 3 448 

Astrea 06:09 18 mar 2019 14:34 19 mar 2019 01:08:25 Purfleet Tanker 3 522  881 

Thun Garland 02:22 18 mar 2019 01:25 19 mar 2019 00:23:03 Göteborg Tanker 7 559 1 890 

Fox Luna 19:26 17 mar 2019 02:21 18 mar 2019 00:06:55 Göteborg Tanker 3 692  923 

Stavfjord 08:40 17 mar 2019 10:54 18 mar 2019 01:02:14 Hamburg Tanker 16 635 4 159 

Scandinavia 07:30 17 mar 2019 17:21 17 mar 2019 00:09:51 Skagen Tanker 3 814  954 

Tarnbris 01:36 17 mar 2019 01:00 18 mar 2019 00:23:24 Göteborg Tanker 11 288 2 822 

Sten Fjell 07:33 16 mar 2019 2019-03-18 04:32 01:20:59 Bremerhaven Tanker 18 561 4 640 

Aalborg 20:23 15 mar 2019 03:26 16 mar 2019 00:07:03 Skagen Tanker 3 522  881 

Stenstraum 16:38 15 mar 2019 14:44 16 mar 2019 00:22:06 Oslo Tanker 13 677 3 419 

Lexus 14:22 15 mar 2019 10:03 16 mar 2019 00:19:41 Karlstad Tanker 4 320 1 080 

B Gas Crusader 11:32 15 mar 2019 06:04 16 mar 2019 00:18:32 Berre LPG Tanker 2 347  469 

Copenhagen 06:05 15 mar 2019 17:21 15 mar 2019 00:11:16 Göteborg Tanker 6 927 1 732 

Seahake 00:29 15 mar 2019 05:47 16 mar 2019 01:05:18 Dublin Tanker 32 464 8 116 

B Gas Master 15:33 14 mar 2019 11:32 15 mar 2019 00:19:59 Göteborg LPG Tanker 3 801  760 

Alcedo 14:10 14 mar 2019 05:33 15 mar 2019 00:15:23 Eastham Tanker 6 719 1 680 

Wisby Wave 13:03 14 mar 2019 21:02 15 mar 2019 01:07:59 Helsingborg Tanker 7 517 1 879 

Tern Ocean 09:04 14 mar 2019 13:19 15 mar 2019 01:04:15 Alta Tanker 14 846 3 712 

Coral Meandra 18:31 13 mar 2019 13:58 14 mar 2019 00:19:27 Antwerp Tanker 4 966  993 

Tarnbris 16:25 13 mar 2019 09:01 14 mar 2019 00:16:36 Göteborg Tanker 11 288 2 822 

Nimbus 02:08 13 mar 2019 22:21 13 mar 2019 00:20:13 Trondheim Tanker 6 927 1 732 

Rich Wind 11:32 12 mar 2019 12:51 14 mar 2019 02:01:19 Copenhagen Tanker 47 401 11 850 

B Gas Mariner 03:18 12 mar 2019 10:48 13 mar 2019 01:07:30 Rotterdam LPG Tanker 3 811  762 

Marinus 20:17 11 mar 2019 05:15 12 mar 2019 00:08:58 Göteborg Tanker 7 082 1 771 

Wisby Wave 19:06 11 mar 2019 11:56 12 mar 2019 00:16:50 Helsingborg Tanker 7 517 1 879 
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Minerva Antonia 06:17 11 mar 2019 16:53 13 mar 2019 02:10:36 Wilhelmshaven Tanker 46 923 11 731 

B Gas Summit 04:33 11 mar 2019 06:54 12 mar 2019 01:02:21 Milford Haven LPG Tanker 3 720  744 

Lexus 22:41 10 mar 2019 07:12 11 mar 2019 00:08:31 Karlstad Tanker 4 320 1 080 

Fox Luna 11:28 10 mar 2019 18:46 10 mar 2019 00:07:18 Skagen Tanker 3 692  923 

Sten Aurora 22:48 09 mar 2019 20:24 10 mar 2019 00:21:36 Copenhagen Tanker 16 596 4 149 

Hellas Enterprise 12:37 09 mar 2019 04:22 10 mar 2019 00:15:45 Jorf Lasfar Tanker 51 246 12 812 

Kerela 06:48 09 mar 2019 14:51 11 mar 2019 02:08:03 Fos Sur Mer Tanker 74 999 18 750 

B Gas Mariner 02:01 09 mar 2019 00:29 10 mar 2019 00:22:28 Rotterdam LPG Tanker 3 811  762 

Sten Skagen 21:08 07 mar 2019 01:32 09 mar 2019 01:04:24 Port Jerome Tanker 18 531 4 633 

Minerva Virgo 17:06 07 mar 2019 04:27 09 mar 2019 01:11:21 Canvey Island Tanker 50 921 12 730 

Aalborg 06:57 07 mar 2019 15:45 07 mar 2019 00:08:48 Skagen Tanker 3 522  881 

Nautilus 06:10 07 mar 2019 20:59 07 mar 2019 00:14:49 Kristiansand Tanker 6 928 1 732 

Wisby Wave 21:39 06 mar 2019 14:30 07 mar 2019 00:16:51 Kiel Canal Tanker 7 517 1 879 

Nimbus 10:18 06 mar 2019 18:58 06 mar 2019 00:08:40 Göteborg Tanker 6 927 1 732 

Nimbus 11:42 05 mar 2019 02:58 06 mar 2019 00:15:16 Göteborg Tanker 6 927 1 732 

Olympus 07:14 05 mar 2019 04:37 06 mar 2019 00:21:23 Aalborg Tanker 9 189 2 297 

B Gas Master 06:57 05 mar 2019 04:09 06 mar 2019 00:21:12 Göteborg LPG Tanker 3 801  760 

Copenhagen 23:39 04 mar 2019 12:11 05 mar 2019 00:12:32 Göteborg Tanker 6 927 1 732 

Aalborg 21:53 04 mar 2019 06:12 05 mar 2019 00:08:19 Skagen Tanker 3 522  881 

Wisby Wave 05:51 03 mar 2019 23:50 03 mar 2019 00:17:59 Copenhagen Tanker 7 517 1 879 

Amarant 20:12 02 mar 2019 09:31 03 mar 2019 00:13:19 Gavle Tanker 7 186 1 797 

Nimbus 15:59 02 mar 2019 11:11 03 mar 2019 00:19:12 Trondheim Tanker 6 927 1 732 

Nautilus 02:58 02 mar 2019 04:09 03 mar 2019 01:01:11 Göteborg Tanker 6 928 1 732 

Alcedo 01:51 02 mar 2019 16:32 02 mar 2019 00:14:41 Eastham Tanker 6 719 1 680 

Fox Luna 15:23 01 mar 2019 02:43 02 mar 2019 00:11:20 Skagen Tanker 3 692  923 

Aalborg 14:11 01 mar 2019 01:19 02 mar 2019 00:11:08 Göteborg Tanker 3 522  881 

Copenhagen 08:26 01 mar 2019 17:18 01 mar 2019 00:08:52 Göteborg Tanker 6 927 1 732 

B Gas Superior 02:02 01 mar 2019 01:16 02 mar 2019 00:23:14 Dublin LPG Tanker 3 720  744 

Marinus 00:22 01 mar 2019 13:13 01 mar 2019 00:12:51 Halmstad Tanker 7 082 1 771 

Scorpius 20:50 28 feb 2019 18:46 01 mar 2019 00:21:56 Malmö Tanker 11 249 2 812 

Coral Meandra 20:42 28 feb 2019 15:05 01 mar 2019 00:18:23 Antwerp Tanker 4 966  993 

Lexus 07:31 28 feb 2019 15:46 28 feb 2019 00:08:15 Frederikshavn Tanker 4 320 1 080 
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B Gas Master 19:30 27 feb 2019 07:28 28 feb 2019 00:11:58 Karlshamn LPG Tanker 3 801  760 

Kerela 05:54 27 feb 2019 00:14 01 mar 2019 01:18:20 Fos Sur Mer Tanker 74 999 18 750 

Stenaweco Excellence 01:59 27 feb 2019 20:39 28 feb 2019 01:18:40 Rotterdam Tanker 49 737 12 434 

Tern Ocean 00:53 27 feb 2019 08:39 01 mar 2019 02:07:46 Göteborg Tanker 14 846 3 712 

Aalborg 15:56 26 feb 2019 01:45 27 feb 2019 00:09:49 Skagen Tanker 3 522  881 

Thun Gazelle 02:51 26 feb 2019 20:27 26 feb 2019 00:17:36 Aarhus Tanker 7 515 1 879 

Fure Vale 19:19 25 feb 2019 15:59 26 feb 2019 00:20:40 Hamburg Tanker 16 300 4 075 

Eva Schulte 14:46 25 feb 2019 15:47 26 feb 2019 01:01:01 Rotterdam Tanker 16 621 4 155 

Eco Czar 12:24 25 feb 2019 20:54 26 feb 2019 01:08:30 Terneuzen LPG Tanker 5 158 1 032 

Thun Gotland 01:01 25 feb 2019 01:36 26 feb 2019 01:00:35 Ijmuiden Tanker 7 559 1 890 

Scorpius 22:47 24 feb 2019 13:49 25 feb 2019 00:15:02 Stignaes Tanker 11 249 2 812 

Furevik 15:42 24 feb 2019 12:43 26 feb 2019 01:21:01 Rotterdam Tanker 37 982 9 496 

Copenhagen 03:48 24 feb 2019 14:08 24 feb 2019 00:10:20 Göteborg Tanker 6 927 1 732 

Stenstraum 21:56 23 feb 2019 17:38 25 feb 2019 01:19:42 Oslo Tanker 13 677 3 419 

Astrea 21:10 23 feb 2019 17:42 24 feb 2019 00:20:32 Helsingborg Tanker 3 522  881 

Aalborg 17:57 23 feb 2019 04:08 24 feb 2019 00:10:11 Göteborg Tanker 3 522  881 

Wisby Wave 06:03 23 feb 2019 21:49 23 feb 2019 00:15:46 Malmö Tanker 7 517 1 879 

B Gas Master 04:36 23 feb 2019 03:42 24 feb 2019 00:23:06 Karlshamn LPG Tanker 3 801  760 

Copenhagen 08:05 22 feb 2019 16:43 22 feb 2019 00:08:38 Skagen Tanker 3 522  881 

Nimbus 14:20 21 feb 2019 02:00 22 feb 2019 00:11:40 Oslo Tanker 6 927 1 732 

Alcedo 03:09 20 feb 2019 01:05 22 feb 2019 01:21:56 Eastham Tanker 6 719 1 680 

Aalborg 15:46 20 feb 2019 05:01 21 feb 2019 00:13:15 Skagen Tanker 3 522  881 

Astrea 00:21 20 feb 2019 21:45 20 feb 2019 00:21:24 Göteborg Tanker 11 215 2 804 

Amarant 20:34 19 feb 2019 11:30 20 feb 2019 00:14:56 Rotterdam Tanker 7 186 1 797 

Nimbus 08:33 19 feb 2019 00:44 20 feb 2019 00:16:11 Fredericia Tanker 6 927 1 732 

Copenhagen 05:41 19 feb 2019 16:17 19 feb 2019 00:10:36 Skagen Tanker 3 522  881 

Coral Meandra 00:10 19 feb 2019 19:22 19 feb 2019 00:19:12 Gdansk Tanker 4 966  993 

Seashark 23:49 18 feb 2019 08:33 20 feb 2019 01:08:44 Ijmuiden Tanker 32 302 8 076 

Wisby Wave 20:47 18 feb 2019 11:28 19 feb 2019 00:14:41 Malmö Tanker 7 517 1 879 

B Gas Master 14:45 17 feb 2019 06:33 18 feb 2019 00:15:48 Karlshamn LPG Tanker 3 801  760 

High Leader 14:36 16 feb 2019 22:42 18 feb 2019 02:08:06 Kalundborg Tanker 49 929 12 482 

Wisby Wave 09:48 16 feb 2019 02:26 17 feb 2019 00:16:38 Kalmar Tanker 7 517 1 879 
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Lexus 00:49 16 feb 2019 16:11 16 feb 2019 00:15:22 Karlstad Tanker 4 320 1 080 

Pelagos 00:25 16 feb 2019 22:05 18 feb 2019 02:21:40 Rotterdam Tanker 76 020 19 005 

Aalborg 13:59 15 feb 2019 22:51 15 feb 2019 00:08:52 Göteborg Tanker 3 522  881 

Nimbus 11:17 15 feb 2019 22:25 15 feb 2019 00:11:08 Trondheim Tanker 6 927 1 732 

Copenhagen 18:24 14 feb 2019 11:17 15 feb 2019 00:16:53 Skagen Tanker 3 522  881 

Tarnbris 16:16 14 feb 2019 13:59 15 feb 2019 00:21:43 Oslo Tanker 11 288 2 822 

Krisjanis Valdemars 23:11 13 feb 2019 13:51 15 feb 2019 01:14:40 Hamburg Tanker 37 266 9 317 

B Gas Summit 12:50 13 feb 2019 17:55 14 feb 2019 01:05:05 Dublin LPG Tanker 3 720  744 

Aalborg 11:48 13 feb 2019 21:46 13 feb 2019 00:09:58 Skagen Tanker 3 522  881 

Ramanda 14:49 12 feb 2019 18:38 14 feb 2019 02:03:49 Ijmuiden Tanker 17 999 4 500 

Seatrout 12:39 12 feb 2019 16:44 14 feb 2019 02:04:05 Rotterdam Tanker 40 600 10 150 

Wisby Wave 11:38 12 feb 2019 08:03 13 feb 2019 00:20:25 Aalborg Tanker 7 517 1 879 

B Gas Master 01:51 12 feb 2019 19:38 12 feb 2019 00:17:47 Göteborg LPG Tanker 3 801  760 

Energy Protector 16:39 11 feb 2019 05:53 13 feb 2019 01:13:14 Rotterdam Tanker 51 319 12 830 

Alcedo 16:16 11 feb 2019 12:38 12 feb 2019 00:20:22 Eastham Tanker 6 719 1 680 

Tern Ocean 10:50 11 feb 2019 15:54 12 feb 2019 01:05:04 Göteborg Tanker 14 846 3 712 

Copenhagen 04:52 11 feb 2019 17:10 11 feb 2019 00:12:18 Skagen Tanker 3 522  881 

Aalborg 12:02 10 feb 2019 20:55 10 feb 2019 00:08:53 Hirtshals Tanker 3 522  881 

Lexus 02:41 10 feb 2019 09:07 10 feb 2019 00:06:26 Hirtshals Tanker 4 320 1 080 

Seaconger 18:50 08 feb 2019 11:47 10 feb 2019 01:16:57 Lorient Tanker 32 200 8 050 

SCF Pechora 13:33 08 feb 2019 11:13 10 feb 2019 01:21:40 
Carteya 

Guadarranque 
Tanker 47 218 11 805 

Sichem Osprey 10:23 07 feb 2019 00:44 09 feb 2019 01:14:21 Leixoes Tanker 25 432 6 358 

Fox Luna 00:06 07 feb 2019 15:11 07 feb 2019 00:15:04 Skagen Tanker 3 692  923 

B Gas Master 01:17 06 feb 2019 19:36 07 feb 2019 01:18:19 Karlshamn LPG Tanker 3 801  760 

Maingas 22:45 06 feb 2019 00:40 08 feb 2019 01:01:55 Vlissingen LPG Tanker 3 467  693 

Wisby Wave 19:51 06 feb 2019 11:22 07 feb 2019 00:15:31 Copenhagen Tanker 7 517 1 879 

Copenhagen 15:08 06 feb 2019 01:12 07 feb 2019 00:10:04 Göteborg Tanker 3 522  881 

Nimbus 14:28 06 feb 2019 10:21 07 feb 2019 00:19:53 Göteborg Tanker 6 927 1 732 

Aalborg 06:02 06 feb 2019 15:03 06 feb 2019 00:09:01 Göteborg Tanker 3 522  881 

Marinus 00:39 05 feb 2019 13:08 06 feb 2019 01:12:29 Kalundborg Tanker 7 082 1 771 

Coral Millepora 23:26 05 feb 2019 17:30 06 feb 2019 00:18:04 Antwerp LPG Tanker 4 946  989 
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Bit Oktania 21:52 05 feb 2019 18:38 06 feb 2019 00:20:46 Antwerp Tanker 13 602 3 401 

Aland 17:29 04 feb 2019 11:09 05 feb 2019 00:17:40 Göteborg Tanker 4 995 1 249 

Nimbus 14:20 03 feb 2019 07:02 04 feb 2019 00:16:42 Karlshamn Tanker 6 927 1 732 

Silver Heba 12:51 03 feb 2019 23:24 05 feb 2019 02:10:33 Antwerp Tanker 49 897 12 474 

Tern Ocean 23:36 02 feb 2019 14:03 04 feb 2019 01:14:27 Gavle Tanker 14 846 3 712 

Aalborg 23:20 02 feb 2019 08:06 03 feb 2019 00:08:46 Göteborg Tanker 3 522  881 

British Cirrius 16:11 02 feb 2019 00:25 04 feb 2019 01:08:14 Agioi Theodori Tanker 39 999 10 000 

Alcedo 22:42 01 feb 2019 15:51 02 feb 2019 00:17:09 Eastham Tanker 6 719 1 680 

Ramanda 16:25 01 feb 2019 13:27 02 feb 2019 00:21:02 Ventspils Tanker 17 999 4 500 

B Gas Master 13:50 01 feb 2019 13:34 02 feb 2019 00:23:44 Karlshamn LPG Tanker 3 801  760 

Copenhagen 11:30 01 feb 2019 19:29 01 feb 2019 00:07:59 Göteborg Tanker 3 522  881 

Thun Galaxy 02:56 01 feb 2019 14:43 02 feb 2019 01:11:47 Göteborg Tanker 7 559 1 890 

Scandinavia 16:47 31 jan 2019 04:27 01 feb 2019 00:11:40 Skagen Tanker 3 814  954 

Wisby Wave 04:27 31 jan 2019 03:28 01 feb 2019 00:23:01 Göteborg Tanker 7 517 1 879 

Hafnia Hope 04:07 31 jan 2019 11:50 01 feb 2019 01:07:43 Skagen Tanker 40 000 10 000 

Quartz 00:23 31 jan 2019 14:52 01 feb 2019 01:14:29 Vlissingen Tanker 49 999 12 500 

Nimbus 22:46 30 jan 2019 17:36 31 jan 2019 00:18:50 Stavanger Tanker 6 927 1 732 

Fox Luna 02:34 30 jan 2019 11:21 30 jan 2019 00:08:47 Göteborg Tanker 3 692  923 

Pyxis Lambda 16:50 29 jan 2019 02:09 31 jan 2019 01:09:19 Ijmuiden Tanker 50 145 12 536 
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Appendix ‘I’.  Ballast related questions for ship-shore information exchange.  (Suggested) 

 

1. Will the vessel discharge ballast?  Yes / No (if ‘No’ proceed to question 5) 

2. What quantity of ballast water will be discharged? ………………………tonnes 

3. What is the origin of the ballast to be discharged?  …………………………. 

(this should be as stated in the Ballast Water record book.) 

4. Has / will the ballast water be treated in accordance with the vessel ballast water 

management plan? Yes / No 

5. What is the make / manufacturer of the ballast water management equipment on board?

 ……………………………... 

6. What is the type of ballast water treatment system?  Select from the list below or add in 

‘other’ if not listed. 

1. 2 stage, filtration and UV radiation □ 

2. 2 stage, filtration and electrolysis □ 

3. 2 stage, filtration and chemical disinfection □ 

4. 2 stage, filtration and heat treatment □ 

5. Single stage, filtration □ 

6. Single stage, ozone □ 

7. Single stage, deoxygenation  □ 

8. Single stage, heat treatment □ 

9. Other (please state) …………………………. 
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