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ABSTRACT: 

This report is a part of the WP5, Enhanced response capability through smart accident 

response services, and focus on the TASK 5.5. “Development of Seatrack Web spill 

propagation in ice”.  A full scale demonstration was arranged within three goals: 

- to offer the opportunity for scientists (mainly for AALTOI experts) to participate the 

ice going oil recovery vessel and to interview experts onboard the vessel during the 

trial; 

- to arrange a workshop onboard the vessel and to discuss on the items valid for the 

Task 3.6 “Integrated response fleet management model and scenario analyses”and 

- to collect ice data in the operational area selected.  

During the ice trial conducted between March 13 – 16 the oil recovery performance of 

the vessel equipped with the heavy duty oil brush system was studies simultaneously 

with the ice measurements. 

This report highlights all the main work phases done during the ice trail with some 

remarks conducted. 
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INTRODUCTION 

The full scale oil recovery exercise was arranged outside of the Port of Vaasa to highlight 

certain basic functions of the recovery ship in the typical oil collection mode in the winter 

time. Heavy duty oil brush system was used during the trial with support activities to collect 

ice data during the voyage. Various ice conditions were met to demonstrate the various 

manoeuvring modes of the recovery ship in the ice conditions, and simultaneously to give 

opportunities to the crew for training and BONUS Stormwinds scientists onboard to make 

valuable records and observations.  

The primary aim of STORMWINDS is to develop various risk-informed services and 

decision support models for shipping accidents in the Northern Baltic Sea, which are 

essential tools for accident prevention and response. As most accidents occur during the 

ice season (Kujala, P. et al. 2009), STORMWINDS focuses on the eco-socio-technical 

maritime transportation system under Baltic winter conditions. However, various analyses, 

models and developments are applicable also to open water conditions. Furthermore, they 

are extendable to other cold regions such as the Arctic. 

STORMWINDS aims to improve current approaches to Common Situation Awareness 

(CSA) systems for responding to oil spills, namely BORIS 2.0 (Hietala, M et al 2013) and 

SmartResponse Web (Koptli, M. 2012) specifically for wintertime conditions. 

This report is part of the Work Package (WP) 5 of the Bonus Stormwinds entitled 

“Enhanced response capability through smart accident response services”. The main aim 

here, however, has been to focus on the developing tools for post-accident ship condition 

analyses and salvage operations. Other goals, i.e. the development of simulation tools for 

on-line evaluation of ship accident consequences and improving the SeaTrack Web 

application and its integration into CSA tools has been left out of the scope.  These items, 

however, were discussed during the workshop arranged during the Ice Trial. Part of the 

activities during the voyage, mainly the ice data collection also formed basic material for 

the  development of models for collision and grounding damage and oil outflow in ice 

conditions.  
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Analyses of ice conditions was mainly done to support the Sea Track Webb tool, where 

the current implementation focuses on oil in the open water areas between ice floes. Ice 

measurements and observations were conducted by the team of the Finnish 

Meteorological Institute. Aalto University participated the voyage within the team making 

observations on the oil recovery modes used in various ice conditions, and observed the 

usage of the heavy duty oil recovery brush system mounted on the aft of the vessel. Aalto 

team also interviewed the crew onboard and collected information of the Finnish oil 

recovery fleet during the workshop(s) arranged onboard the vessel. Finnish Environment 

Institute (SYKE) hosted the Ice Trial by offering the one of their recovery Vessel “Seili” for 

this operation. Other goal’s of the SYKE was also to test the performance criteria of the 

new heavy duty mechanical oil collection system and to define correct parameters for the 

usage of this system. Definition of operational performance criteria included both the 

optimal set up of the mechanical collection system and the manoeuvring modes of the 

vessel in different ice conditions and in open water. 

 

Figure 1. The heavy duty oil recovery brush under assembly work onboard the Vessel 

“Seili” (Photo: Jorma Rytkönen). 
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TEST ARRANGEMENTS 

General 

The full-scale ice trial demonstration was arranged by BONUS Stormwinds project team in 

13.-16.03.2017 outside of the port of Vaasa.  The main aim was to perform simulated oil 

recovery exercises in various ice conditions and to measure the ice conditions 

encountered. Ice data was further used for the modelling work of the BONUS Stormwinds 

team and to be used when evaluating the performance of the Finnish oil recovery fleet’s oil 

recovery capacity in winter conditions. Analysing behavior of ice in oil collection mode is 

also vital for the captain of the vessel in order to understand which manoeuvring mode 

would be the most effective meeting a variety of oil-in-ice conditions where oil can be 

floating in open leads, partly mixed with slush and sea ice and partly being covered and 

submerged by ice floes.  

Original idea of this ice trial was to conduct tests outside of Rauma or Rahja ports, but ice 

conditions of the winter 2017 finally forced the team to make the test arrangements to 

Vaasa for the week 11: bad ice condition sin the beginning of the year 2017 postponed the 

execution period almost two months, and when the final test period was selected, the 

severe ice drift accumulation in the Northern bay of Bothnia forced the team to select 

Vaasa for the test site. Sea area outside Vaasa, however, proofed to form a good test site 

for the BONUS Stormwinds team due to the variety of ice conditions where also the 

borderline between the land-fast ice and open water was met to perform recovery 

manoeuvres in these conditions. 

Finnish Environment Institute (SYKE) offered one of the Finnish oil recovery ship “SEILI” 

for the test week, and tests were performed in 13.-16. 03. outside of the port and in the 

port basin in various ice conditions. 

The responsibility of SYKE during the Ice Trial was to demonstrate the oil recovery 

performance during the ice conditions. For this task a new heavy duty oil recovery brush 

was selected for testing. The new unit is especially designed for the ice conditions, and 

has a unit weight over 8 tons. The width of the recovery drum is 4.0 m and the system is 

radio-controlled by an operator. SYKE owns several heavy duty recovery units and they 
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can be mounted on the aft of the all ice going recovery ships. In this moment SYKE fleet 

(see Figure 2) consist of 19 ships from where 11 have a certain ice classification. The 

heavy duty oil recovery brush for ice conditions is presented in Figure 3.  

 

Figure 2. Oil Recovery vessel Seili in 5.3.2017 in Vaasa port preparing the systems for the 

voyage. Note the heavy duty oil recovery system mounted on the aft of the vessel (Photo: 

J. Lehtiranta/FMI). 

 

Figure 3. Heavy duty oil recovery brush mounted to the aft section (photo: J. 

Rytkönen/SYKE). 
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Finnish meteorological Institute (FMI) performed the ice thickness measurements during 

the trial. Ice thickness was measured automatically when ship was sailing through the ice 

and/or performing simulated oil recovery runs. FMI also conducted ice surveillance and 

demonstrated the use of UAV (unmanned aerial vehicle) as a part of the oil recovery 

concept in ice conditions. One of the most vital elements in ice conditions is to find the oil 

among the sea ice, and here the UAV concept can give added value for the crew onboard. 

Aalto University’s task onboard Seili was to collect information on the oil recovery and 

performance criteria for their modelling work.  Crew onboard and SYKE experts were 

interviewed. The team also conducted a special workshop during the voyage and arranged 

several mutual discussions onboard Seili. The Aalto team also participated the ice 

measurement phases. 

Support team assisting the BONUS Stormwinds team in many separate items during the 

voyage consisted of measuring the performance criteria of the oil recovery unit (VTT), 

training the crew and observing the performance of the hydro-electric units (Javal, Lamor, 

Ely-Keskus) and taking video footage thus reconrding the main actions during the voyage 

(Masterius). The participants of the BONUS Stormwinds team have been listed in Table 1. 

Table 1. Participants of the Full-Scale Trial in Vaasa 

BONUS Stormwinds partners 

 

FMI, Mikko Lensu , mikko.lensu@fmi.fi   

FMI, Jonni Lehtiranta, jonni.lehtiranta@fmi.fi  

FMI, Andrea Gierisch, andrea.gierisch@fmi.fi   

SYKE, Jorma Rytkönen, jorma.rytkonen@ymparisto.fi   

SYKE, Jouko Pirttijärvi, jouko.pirttijarvi@ymparisto.fi     

Aalto, Lu Liangliang, liangliang.lu@aalto.fi   

Aalto, Fang Li, fang.li@aalto.fi  

 

Supporting members 

 

Javal Oy, Jari Valtonen, jari.valtonen@live.fi   (on Monday) 

Masterius Oy, Pentti Vikki, pentti.vikki@kolumbus.fi  (Mon-Tue) 

VTT, Jukka Sassi, jukka.sassi@vtt.fi   

EPO-ELY, Esa Siermala, esa.siermala@ely-keskus.fi  

LAMOR, Juha Mykkänen, juha.mykkanen@lamor.fi  (Mon – TUE) 

Meritaito Oy, crew of the oil recovery vessel SEILI 

mailto:mikko.lensu@fmi.fi
mailto:jonni.lehtiranta@fmi.fi
mailto:andrea.gierisch@fmi.fi
mailto:jorma.rytkonen@ymparisto.fi
mailto:jouko.pirttijarvi@ymparisto.fi
mailto:liangliang.lu@aalto.fi
mailto:fang.li@aalto.fi
mailto:jari.valtonen@live.fi
mailto:pentti.vikki@kolumbus.fi
mailto:jukka.sassi@vtt.fi
mailto:esa.siermala@ely-keskus.fi
mailto:juha.mykkanen@lamor.fi
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Goals of the Ice trial 

The goal of the ice trial was divided into three basic phases: 

A.) to offer the opportunity for AALTO experts to participate the ice going oil 

recovery vessel and to interview experts onboard the vessel.  This phase is linked to the 

TASK 3.5 “Recovery fleet and shore reception efficiency modelling in Northern Baltic”, 

Deliverable 3.7; 

B.) to define parameters for the Task 3.6 “Integrated response fleet management 

model and scenario analysis”. The output of this Task is a risk-informed evaluation of the 

national and cross-border response fleet effectiveness to potential spills in winter 

conditions; 

Workshops were carried out onboard the vessel to feed the Bayesian Network (BN) model 

with necessary parameters. The findings will be used when writing Deliverables 3.8  and 

3.9. 

C.) to collect ice data in the operational area. 

Additional goal for this ice trial was related to the manoeuvring of the ship in ice conditions 

and the simultaneous use of heavy duty oil recovery brush. The novel radio-control system 

of brush system offered also a good training mode for the ship’s crew 

 

Recovery fleet and shore reception efficiency modelling in Northern Baltic 

 

An elementary part of the BONUS Stormwinds team was to study the basic elements of 

the oil recovery fleet and to select right parameters for further modelling work. An essential 

part of this work was trying to evaluate the oil recovery capacity in winter conditions and 

also to recognize certain bottlenecks in the logistics of the oil recovery operation. Figure 

ww shows the Finnish oil recovery fleet with the main characteristics. This presentation 

excludes two fairway ferries which also have inbuilt oil recovery systems with sweeping 

arms – suitable only for the open water conditions. Eleven (11) vessels of this fleet has a 

certain ice class, thus being able also to be used in a variety of ice conditions.  
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Figure 4. Schematic presentation of the Finnish oil recovery fleet (SYKE). This figure 
excludes two archipelago vessels, Stella and Otava, also being part of the fleet. 
 

Another primary parameter to evaluate the recovery efficiency is the recovery systems 

onboard and the storage capacity for recovered oil. Recovery capacity can be theoretically 

defined for a certain oil slick and area encountered for a single vessel in the case of an 

uniform and large oil slick. Table tt gives an example of the estimated theoretical oil 

recovery capacities for the Finnish oil fleet. The values presented in the table tt can be 

seen as maximum theoretical values where all the oil met can be lifted up by the recovery 

brush system. It can be noted soon, that there might be the problem with the storage tank 

capacity for the recovered oil. Table 22 shows the development of this storage capacity of 
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the Finnish oil recovery fleet in 1995 – 2015. Additional capacity for the recovered oil can 

be achieved by pumping out recovered oil for the other vessel standing close by the 

principal recovery vessel or using special recovery bags or floating type storage caissons 

to be used in close operation with the recovery fleet. 

Table 2. Theoretical capacities of Finnish Oil Recovery Vessels in open water conditions 

(SYKE). 

 
 
 

Also the brush systems developed for winter conditions have their limitations depending 

on the variety of the environmental conditions, type of oil recovered and especially the 

ambient temperature and ice conditions. More ice is met in comparison of the open water 

conditions, less oil will be collected with the time. Rough efficiency estimation for a single 

brush type oil recovery unit is 10…20 % of the theoretical maximum oil lifting capacity in 

the ice conditions where the ratio between the ice/open water varies 50…70 %. Oil can 

THEORETICAL CAPACITIES OF FINNISH OIL RECOVERY VESSELS 19.2.2016 /Heli Haapasaari, SYKE

VESSEL'S NAME LENGTH

[m]

SWEEPING

WIDTH [m]

BRUSHES

[number/cm]

WIDTH OF 

BRUSHES

[cm]

TANK 

CAPACITY

[m³]

SWEEPING 

AREA

[km
2
/ 12h]

RECOVERY 

RATE

[m³/h]

MAX LIFTING 

CAPACITY OF 

BRUSHES

[m³/h]

Halli 60,5 40 18/338 338 1400 1,8 74 108

Hylje 64,3 35 16/300 300 900 1,6 65 96

Kummeli 28,2 25 10/188 188 70 1,1 46 60

Letto 42,7 30 2x110 220 42,7 1,3 56 73

Linja 34,9 23 2x100 200 77,4 1,0 43 67

Louhi 71,4 42 30 n/a 1200 1,9 78 180

Merikarhu 58 32 2x136 272 40 1,4 59 91

Oili I 24,5 21 10/188 188 80 0,9 39 60

Oili II 24,5 21 10/188 188 80 0,9 39 60

Oili III 24,5 21 10/188 188 80 0,9 39 60

Oili IV 19 19 10/188 188 30 0,8 35 60

Otava 34,9 25 8/71 71 100 1,1 46 48

Polaris 100 52 40 0 1200 2,3 97 180

Seili 50,5 30 12/225 225 196 1,3 56 72

Sektori 33 25 10/188 188 108 1,1 46 60

Stella 33 25 8/71 71 100 1,1 47 48

Svärtan 24 21 n/a n/a 52 0,9 39 50

Tursas 61,45 30 12/225 225 100 1,3 56 72

Turva 95,9 45 0 0 1200 2,0 84 180

Total 7056 25,0 1043 1625

average vessel speed during recovery average thickeness of oil layer max lifting capacity per brush

2 knots km/h 0,5 mm 6 m
3
/h
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also be collected among very dense ice, but there are no valid analyses present 

describing these conditions.  

 

 
 
Figure 5. The development of the tank capacity for recovered oil within the Finnish oil 
recovery vessels in [m3] during the years 1995 – 2015 (SYKE). 
 

Ice brush system development 

The northern geographical location of Baltic Sea States places special requirements on 

spilled oil recovery and cleanup methods to improve operational efficiency at low 

temperatures and in icy conditions. In practice, the ability to recover high viscosity oil is a 

basic requirement, and the challenge. Cleanup operations often take place in 

temperatures below the point at which oil becomes solid when conventional surface 

skimming equipment designed for the recovery of light oil is inadequate. (Lampela, K. & 

Rytkönen, J. 2012) 
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There is not a universal method of responding to oil releases in cold and icy conditions. 

Several skimmer types and techniques exist, but, because of variations in circumstances 

and climate conditions, ice coverage varies case-specifically and conditions may change 

even during response to a single incident, necessitating a toolbox of several response 

tools. 

Most of the equipments are designed to be used in connection with specialized response 

vessels, but some can be used also from a vessel of opportunity thus enlarging the usable 

response vessel fleet. Brush technology is the most common response method in ice 

condition in the Baltic Sea states: mechanically separating oil from water and from ice, 

provided that the oil is floating on the water’s surface or is stuck to the ice. 

When skimmers are used in ice and in cold conditions, the skimmer must be modified for 

these special circumstances. Heating of the skimmer and recovered oil with steam, hot 

water, etc. is often needed, and the pumps used must be able to pump heavy, viscous oil. 

The Nordic nations have studied how the skimmers and pumps used in these countries 

behave in cold conditions.  

Typical mechanical recovery units for ice conditions are for example: 

- Rope Mop skimmers, 

- Arctic skimmer (LAMOR LtD) 

- Polar Bear skimmer 

- Polaris Ice skimmer 

- Lori Ice Cleaner 

- Oil Ice Separator, LOIS 

- Oil recovery bucket and 

- Heavy Duty Oil Recovery Brush (SYKE & Sternmax models). 

More detailed description of these devices is given in Lampela K. & Rytkönen, J. 2012).  

Oil recovery bucket has been under R&D development activities in Finland already during 

more than two decades. The principle of the oil recovery bucket is that the oil adheres to 

stiff, rotating brushes of the equipment. As the drum rotates, oil is swept from the brushes 

and enters the bucket. A screw pump transfers the oil to recovery tanks. Three sizes of oil 

recovery bucket exist. The smallest device has a sweeping width of 60 cm, the medium 

size's sweeping width is 1.6 m, and the largest has a sweeping width of 3 m. The diameter 

of the brush wheel has been 800 mm. The two largest oil recovery buckets can be 
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connected to and operated by a hydraulic crane or hydraulic excavator, see Figures 6 and 

7. The largest bucket has been developed to be operated by a large oil recovery vessel's 

crane. The oil recovery bucket has been the standard equipment in Finland for cases of 

small spills in ice, and it is also used in some other Baltic Sea States.  

 

Figure 6. Previous tests of oil recovery bucket under LORI and LAMOR trade mark. 

 

Figure 7. Oil recovery bucket connected to hydraulic excavator. Tests in 2009 in ice. 

(Photo: J. Pirttijärvi). 
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The co-operation within oil spill response among the Baltic States is regulated by several 

agreements. There are bilateral and trilateral agreements between different states on co-

operation in oil and chemical spill response. One of the basic agreements is the 

Copenhagen Agreement between all Nordic States including Norway and Iceland. The 

main body in Baltic Sea area is the Helsinki Commission - Baltic Marine Environment 

Protection Commission - also known as HELCOM. The present Contracting Parties to 

HELCOM are Denmark, Estonia, European Community, Finland, Germany, Latvia, 

Lithuania, Poland, Russia and Sweden. Decisions taken by the Helsinki Commission are 

regarded as recommendations to the governments concerned (Lampela K. & Rytkönen J. 

2012).  

Due to these HELCOM recommendations, development of oil response methods in Baltic 

Sea States has almost exclusively concentrated on the ability to mechanically collect oil 

from sea, even in winter conditions. Furthermore, mechanical recovery systems may also 

be suitable for Arctic areas, thus Finnish Environment Institute (SYKE) has recently 

concentrated to develop more robust and remote controlled systems for Arctic operations: 

the good performance and lessons learned in laboratory and field operations confirmed 

the SYKE staff to continue the R&D efforts with the oil recovery bucket development and 

the new goals were defined: larger units with the better performance in ice conditions, 

suitable also for Arctic conditions. The base line ideas for the development were agreed 

after the Runner-4 accident in the Gulf of Finland waters in 2006.  
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Ice data collection procedures 

Ice thickness measurements were measured automatically and drilling test holes in 

predefined places. Automatic ice thickness measurement unit, EM probe, was assembled 

into the yellow canoe connected into the data collection unit onboard the vessel. Initial 

plan was to conduct tests outside of Raahe, but severe ice conditions there made the 

original test place too difficult to reach. Simultaneously the original plan to use coastal 

radar for the ice movement measurement was not used. Large part of the test site in 

Vaasa was covered by land-fast ice, thus there was no need to measure ice movement. 

UAV (drone) was used for the photogrammetric measurement and drone based work.  

Satellite data was the basis of the ice charts shown later in this report. Markings on the ice 

were made, but no special color dye was used during the test to simulate ice movement in 

brash ice. Actually no oil was used during the voyage, and all oil recovery actions were 

conducted in a simulated manner where the focus was directed to find out proper system 

set up and optimum manoeuvring instructions for a variety of ice conditions. 

Drone based ice surveillance was conducted to define various form of ice in surrounding 

areas for recovery test purposes. Figure 8 and Appendix 1 shows FMI’s measuring system 

assembled into the yellow canoe, and some ice conditions met.  

 

Figure 8. Ice field around Seili in the end of Day 1.  
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TESTING 

Test day 1 

Original idea was to conduct Ice Trials outside of the Port of Rahja. The dense pack ice 

formations, however, forced the BONUS Stormwinds team to change the original test site , 

and final arrangements and tests were performed outside of the Vaasa port. Figures 9 and 

10 gives an idea of the ice conditions met in 5.3.2017 and 9.3. 2017, around week before 

the proposed test execution period. 

 
 
Figure 9. Ice chart showing the general ice condition in the area 5.3.2017. 
 

 
 
Figure 10. Ice chart showing the general ice condition in the area 9.3.2017. 
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Test of the first day consisted of system and equipment installations and testing of the oil 

recovery systems in port when oil recovery vessel was still moored to the jetty. All 

measuring units were calibrated and the UAV system of the FMI was tested, too. After all 

the system were tested the vessel started her voyage out of the port. 

First ice measurements and recovery performance tests were conducted in the ship 

channel leading out of the port. Thus both open water and ice floes were met during the 

initial phase of the voyage, after more dense ice was met. The captain followed first the 

broken ice channel made by other ships visiting the port. 

The following list of activities was performed. Table 3 shows the timing of the activities 

conducted. 

 Testing the heavy duty ice brush (SYKE, Javal, ELY) 

 Radio-conrolled mode  -training (SYKE, JAVAL & Meritaito) 

 Ice measurements (FMI and Aalto) 

 Aerial surveillance (FMI) 

 Bayesian Model Workshop (SYKE, Aalto, VTT) 

Table 3. the main actions of the day 1, i.e. 13th March 2017 . 
 
Date Time Event Notes 

13.03.2017 08:30 – 11:00  Install electronic hydraulic 
system assembly; 
Talk with installation crew 

photos 
notes 

12:00 – 12:30 Skimmer try at port photos 

13:30 – 14:30 Skimmer practice at brash ice 
(ice channel) with very high 
concentration 

photos 
videos 

17:30 – 18:30 Interview skimmer operation 
crew (Seili) 

recording 
notes 

19:30 – 20:50 Interview Jorma (SYKE), 
Jukka (VTT); 
Jorma presentation 
 

recording 

 

During the first day the vessel was sailing through the open ice channel, through the land 

fast columnar ice and finally reached the border line between the open water and the ice. 

Oil recovery tests were performed along this borderline, after SEILI returned toward the 
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port and stayed in the middle of the land-fast ice for the night time. Figure 11 shows the 

route of the ship during the first day. 

 

Figure 11. The route of the first day, i.e. 13th March 2017. 

Test Day 2 

Tests and activities for the second day, i.e. March 14th,  were: 

 Testing the heavy duty ice brush (SYKE, Javal, ELY) 

 Radio-controlled mode  -training (ELY, JAVAL & Meritaitaito) 

 Ice measurements (FMI and Aalto) 

 Aerial surveillance (FMI) 

 Bayesian Model Workshop (SYKE, Aalto, VTT). 

The ship started here sailing from the overnight position back to the borderline of the open 

water and land fast ice. heavy duty brush system was tested and Seili conducted different 

manoeuvres varying the reversing velocity when recovering oil, and changing the direction 

and rotation of the azimuthing propellers. The main mode when collecting oil by the heavy 

duty oil recovery system is reverse the ship against the oil slick or oily ice floes. Propeller 

flow may then disturb the recovery, or propeller flows can also be used in a way to wash 

oil away from the ice floes or to direct the oil to the proposed position to be recovered. If 
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part of the oil will be submerged under the ice floes, propeller flow might lift it back to the 

open leads to be recovered. Too heavy flow, in turn, may force the oil to be submerged 

and disappear under the ice floes. Table 4 shows the timing of the main activities of the 

Day 2. Figure 12 shows the ice chart of the area for the same day. Figure 13 shows the 

route of the ship. 

Table 4. Main actions of the Day 2, i.e. 14th March 2017. 

Date Time Event Notes 

14.03.2017 09:30 – 10:30  Watch video ”Oil combatting 
in the Gulf of Finland” with 
Jorma (SYKE), Jukka (VTT); 
Interview Jorma (SYKE), 
Jukka (VTT) 

recording 
notes 

10:30 – 11:00 Skimmer practice at packed 
ice condition 

photos 

11:40 – 12:10 Interview Juha (Larmo) recording 
notes 

12:10 – 12:40 Skimmer practice at the edge 
of open water and pack ice 

photos 

12:50 – 14:20 Interview Jorma 
 

recording 
notes 

19:50 – 20:30 Discuss with Jorma on 
project time  

 

 
 

 
 
Figure 12. Ice chart showing the general ice condition in the area 14th March 2017. 
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Figure 13. The route of the second day, i.e. 14th March 2017. 
 
 

Test Day 3 

Tests of the third day consisted of: 

 Training of the heavy duty brush system 

 Testing various manoeuvres and propeller adjustments within recovery operations 

 Workshop on Bayesian approach 

 Drafting the contents of the  deliverables related to Tasks 3.5 and 3.6. 

These tests were performed in the harbor basin among the ice floes and in open water.  

The tests of the BONUS Stormwinds team were closed after the third testing day. The ship 

stayed overnight in the port and the oil recovery set up was removed in 16th March and 

transported back to the SYKE’s depo. 
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Table 5. Main actions of the Day 3, i.e. 15th March 2017. 
 
Date Time Event Notes 

15.03.2017 09:00 – 09:45  Skimmer practice near 
harbor; 
try operating the machine; 
simple talk with Jari (who 
build the brash system)  

Photos 
videos 

10:00 – 10:20 Discussion with Jorma  

12:00 – 12:40 Task discussion 
Map division discussion 

 

13:00 – 14:00 Bridge observation  during 
skimmer operation; 
simple talk with first man 
and captain 

photos 

14:20 – 14:30 Discussion on map division  

15:00 –  Off ship  
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PRELIMINARY ANALYSES  

The presentation here is based on the Aalto University’s draft voyage report (Lu, L. 2017). 

No ice data is processed or reported in this report, but has been used elsewhere in the 

project execution work. The use of heavy duty brush systems has also been analysed and 

reported by VTT and Javal Oy resulting to the small modifications of the system, and some 

elementary changes of the basic design principles. The data collected during the voyage 

has been further used for the SYKE’s own R&D work to manufacture two new units for the 

oil recovery vessel TURVA. These units will be manufactured in the end of year 2017 and 

will be delivered for the vessel in Spring 2018. 

Equipment practice in high ice concentration brash ice 

The normal speed for the oil collection experiment was first is conducted in a new ice 

channel, where the brash ice concentration was quite high. In this condition, space for oil 

was relatively small and it was not easy for brushes to touch the water. brushes were used 

to clean the oily ice floes. According to the interview with the crew, the speed during the 

collection using reversing mode was only roughly 0.5kn. The ice thickness varied 

approximately between 40 - 70mm. In these conditions, the oil usually will be under the 

ice. The crew also suggested the use of propellers to drive the ice away from the recovery 

area so that the oil may be available to be collected. Therefore a lot of maneuverability 

skills and practice are needed and are crucial to the oil collection activity. Low temperature 

might also affect to the recovery operations and make it difficult. The recovery unit has a 

warming system to warm both the collection chamber, hoses and some internal parts.  

Figure 14, shows the typical view over the situation and the crew using the system. 

Discussions with the operator proved that certain precaution is needed when operating in 

dense ice, mainly to avoid any damage in the brush unit. Therefore practice is important 

not only for collecting more oil but also for avoid additional damage and risks. The crane 

length of the system has been designed for the Seili-type of fairway vessels with a certain 

aft elevation measured from the sea surface. Thus a longer crane is required for larger 

vessels ! 
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According to crew, only one unit is possible to install onboard Seili while there are other 

vessels in the Finnish fleet where larger deck area makes it possible to have many brush 

systems simultaneously assembled onboard the ship. The naval vessel LOUHI, for 

example, has three units onboard. Oil recover units are normally storage in a special 

depos, and will be assembled on the aft prior the recovery operations. Seili, for example, 

has a six hour preparedness time to go to the recovery operation after the alert by SYKE. 

Seili, as all Finnish recovery ships have their own inbuilt recovery system with sweeping 

arms for the open water season. Ship also have inbuilt storage capacity for recovered oil.  

 

Figure 14. Equipment practice in high ice concentration brash ice(Photo: Lu, L.). 

 

Equipment practice in pack ice 

This experiment was done in pack ice. A lot of training is needed for the pack ice 

conditions to define the proper operational modes to get bristles of the brush into the 

optimum level to pick of oil between the pack ice and ice floes.  The ice thickness may be 

one factor that makes the comparison between brash ice and pack ice difficult since they 

are not the same in these two test modes. Brush unit can also be used to move the ice 

floes and shake the smaller pieces. 

Figures 15 and 16 show the ice and operational conditions. The ship is still in the astern 

way at low speed or stationary status. The brush systemis operated only by one man using 

radio control unit. Totally three units can be controlled by the same units (as is the case 
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with the naval vessel LOUHI with three units). Another person was monitoring the ice and 

oil condition and was assisting the bridge for better maneuvering.  

 

Figure 15. Equipment practice in packed ice (photo: Lu, L.). 

Equipment practice in edge of ice and open water 

test were also performed when the ship was sailing along the borderline between ice and 

open water (Figure 16). In the broken ice floes were slightly smaller and round due to the 

wind waves and dynamic conditions met. Waves were forming more heaving and pitching 

motions for the ship where also some additional control was needed from the brush 

operator’s side.  

 

Figure 16. Equipment practice in edge of ice and open water(Photo: Lu, L.) 
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Recovery tests in the harbor basin 

The final tests and training were conducted in the harbor basin area. Various recovery 

modes were tested. Propellers were used in a variety of manner to generate propeller 

wash flows in the operation area. Training is a vital part to learn the operator and the 

captain to work together.  

 

Figure 17. Equipment testing and bridge observation in the harbor basin (photo: Lu, L). 

When the training is ongoing, the observation from the bridge is also conducted as in 

lower part in Figure 17. The operation on main deck can be monitored on the screen and 

of course through the windows. The visibility was discussed to form an important factor for 

the oil collecting procedure. The distinction of oil from water is difficult in the darkness, 

even the vessel has powerful lights for the dark situation. 
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 Expert Interviews 

Time limit in Finland 

The general preparedness in Finland is based on the assumption that the recovery fleet 

need to clean an oil spill of 30 000 tons in open water season in Gulf of Finland conditions 

during 2-3 days. In Vaasa area the scenario is lower, i.e. 5 000 tons due to the lack of any 

crude oil transportation. Fuel oil and heating oil are transported to the large factories in the 

bay of Bothnia area few times per year using coastal tanker having the size of 20 000-40 

000 dwt. Ships in the Gulf of Finland area for crude oil transport are usually Aframax-type 

of vessels  in size 100 000 – 120 000 dwt. In some cases VLCC vessels have visited 

certain terminal in the Gul of Finland area taking even more than 180 000 tons of crude 

and sailing half laden out of this sea area.  

The time limit for oil recovery operations in ice infested water is assumed to be around one 

week. However, this might be too optimistic for a 30 000 tons release in the winter time. 

Finland has 11 ice going vessels in the recovery fleet plus additional two icebreakers (Ahto 

and Polaris) also having oil recovery systems) not being part of the governmental fleet. In 

the case of large accident all Baltic countries can send some assistance. Sweden, Russia 

and Estonia have also ice going recovery ships in their payroll. 

Vessel to go 

Table 2 earlier showed the recovery parameters and capacities of the vessels for the 

Finnish oil recovery fleet. From that, the general conditions, e.g. sweeping area and 

recovery rate are estimated based on the assumptions of vessel speed 2 knots and 

thickness of oil layer 0.5 mm. The max lifting capacity per brush is assumed as high as  6 

m3/h to get the capacity of the entire brush. This is a simple and fast calculation to get 

some basic capacity concept of the vessels in open water. This is valid for a “fresh crude” 

oil and heavy fuel oil.  

Information received in the workshops onboard 

Generally, ice will protect shoreline and gives additional time for operations and recovery. 

But when spring comes, oil will still continue spreading if it is not recovered in the first 

palce. Table 6 lists difficulties and advantages met for oil spilled in ice. 
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Table 6. oil in ice (SYKE) 

Oil in ice 

Difficulties Advantages 

location of oil window of opportunity is larger than open 
water-there is more time to response 
before oil reaches shore 

freezing ambient, remote surveillance ice prevents oil spreading over large 
distance-acts as physical barrier 

darkness normally no wave 

high viscosity, difficulty skimming and 
pumping 

specialized skimmer and ice going vessels 
needed 

 

Based on HELCOM recommendations and the fact that Baltic Sea is already heavily 

polluted, main response principles in case of marine oil releases are as follow: 

 mechanical means are the preferred response measures 

 chemical agents may be used only in exceptional cases and after authorization, in 
each individual case, by the appropriate national authority  

 sinking agents are not used at all (The depth along coast is only 10 m and less tide 
of Finland) 

 absorbents are used only when sufficient recovery devices ensure the timely 
removal of the absorbed oil from the sea surface  

 in situ-burning also only when other means are not available and when greater 
damages can then be avoided.  

 

The Finnish governmental response fleet 19 multipurpose vessels operated by different 

authorities: Navy, Border Guard, Meritaito Ltd and two companies with small fairway 

ferries. Normally the vessels are under the command and in tasks of the owner 

administration. In the case of a pollution incident the SYKE duty officer commands the 

vessels to operate under the appointed Response Commander. Among them, 11 

response vessels have certain ice class. All are equipped with in-built oil recovery 

systems. Figure 18 shows the operational radius of the vessel from their home bases after 

the alert. 
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Figure 18. Recovery vessel home bases (SYKE). 

Generally, condition of oil coming to shore is a key factor to determine the final time limit. 

Ice condition and concentration mainly influences the recovery method. Figure 19 shows 

some relevant research results. The indications in the figure may be updated or detailed 

by further work. 
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Figure 19. Response methods for the winter time (SYKE). 

Alerting 

When an accident takes place, the alert from MRCC, duty office of the Finnish Coast 

Guard, will be delivered to SYKE’s duty operation office. SYKE will then response and call 

recovery ships and assistance they seem important to the accident site. The alert system 

is well documented in the SYKE’s operational manuals and duty officer’s alert book. 

SYKE’s system is well integrated into the HELCOM’s system on oil pollution prevention in 

the Baltic Sea area. Additionally alerts can also be made using the Copenhagen 

agreement’s protocol, or the new alert protocol based on the joint agreement of the Arctic 

countries (MOSPA) 

Window of opportunity for dispersants 

Dispersants are not recommended to be used in the Baltic Sea area based on the 

HELCOM’s recommendation. The special vulnerable areas, shallowness and brackiswater 

character makes it difficult to use any dispersant. There are only limited information about 

the effectiveness of dispersant in the brackish water, even they are widely used in ocean 

environment. There are certain window(s) of opportunities, however, for the use of 

dispersants also in the Baltic Sea area, especially during the winter time. However, more 

research is required to defined this opportunities and how to use new tools to evaluate the 

risks and benefit for the usage. Net Environmental Benefit Analyses (NEBA) might offer 

one solution for this development. 
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CONCLUDING REMARKS 

Full scale oil recovery trial was conducted in the Gulf of Botnia waters outside the Port of 

Vaasa. This trial was a part of the work of the BONUS Stormwinds project focusing into 

the better understanding of the pollution prevention measures in the winter time 

conditions. The youtube video has been made to describe the trial and to give an idea 

about the main phases: https://www.youtube.com/watch?v=l9tyZOlbSGE 

The trial was hosted by the Finnish Environment Institute (SYKE) who offered one of the 

Finnish oil recovery ships for the trial. Main modes of the work were related to the ice 

measurement in situ and testing of the new heavy duty oil recovery unit for the ice 

conditions. Additional measures and training of the crew were made during this voyage. 

Ice data collected will be used in the project support the modelling work under process. 

The second full scale ice trial, as a part of the BONUS Stormwinds execution plan, will be 

conducted in the Spring time 2018 close to the port of Oulu. This trial will also be a larger 

scale Arctic Exercise based on the new agreement between the Arctic countries. BONUS 

Stormwinds research team will simultaneously have their project meeting in Oulu and 

participate selected parts of the Exercise and planned Table Tops. 

  

https://www.youtube.com/watch?v=l9tyZOlbSGE
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APPENDIX 1. Technical Data Sheet of Vessel SEILI 

  



 
 

                                                             

35 

APPENDIX 2. Ice conditions when moving towards the ice edge: Channel rubble, 

continuous and fractured level ice types,  medium and small floes at the edge. 
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APPENDIX 3.  Some photos from the first testing day. 
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APPENDIX 4. Some photos from the second testing day. 
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APPENDIX 5. Some photos from the third testing day. 

 

 
 
 
 

 


