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Rautatiealan sääntelyelin 

Need for compliance monitoring 

• Cost of compliance ≥ 5 k€ / day / ship  BN€ for SECA/year 

• Monetized value of increased health: 14-47 M€/year 

• Need for level playing field 

• MS are obliged to a certain number of port inspections 

•  Remote monitoring will reduce the obligatory inspections 

•  More efficient targeting for Compliance 

• Ships at sea and sailing out of SECA 
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Main objectives of CompMon 

• To join forces in voluntary piloting of effective 
targeting for the enforcement of MARPOL Annex VI 

• To pilot the enforcement at sea 

• To share best practices 

• To communicate the experiences to e.g. regional 
conventions and networks (e.g. BA, NSN) 

• To initiate a strategy for the implementation of 
compliance monitoring in the future, with a special 
focus on the global 2020 cap 
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CompMon solution 
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Port Inspections 
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• Documents (BDN, Oil record book, …) 

• Fuel Calculator Model 

• Taking fuel samples 

• Handheld or lab analysis 
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Result on board inspections (fuel samples) 
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Source: EMSA (2016) 
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Surveillance area  
land based and airborne monitoring 

7 Source: BSH (2016) 
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Land based/fixed platforms 
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• SE: Inlet channel of Gothenburg  

• DK: Öresund bridge and Great Belt bridge 

• NL: Hoek van Holland and Rotterdam 

• FI: 5 fixed locations, 1 mobile (boat) 

• DE: Elbe river 

Source: ILT  (2016) 

Source: AIRNOW Source: BSH  (2016) 
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Airborne platforms 
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• Belgian coast guard aircraft (MUMM)  

• 153 flight hours (2015-2016)  

• 25 hours funded by NL (ILT) 

• Only Sniffer (SO2, CO2)  

• Coast Guard Aircraft 

• Piper Navajo platform  (Chalmers) 

• EASA certified (2014) 

• Sniffer (SO2, CO2, NOx), DOAS & particles 

• Skyvan platform (Aalto University) 

• Equiped with sniffer 

• No monitoring conducted 
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Sniffer 
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• FSC based on SO2/CO2 ratio  

• SO2 concentration: fluorometer 

• CO2 concentration: IR radiometer 

• High accuracy 

• Active smoke plume sampling 

• Low altitude, close to ship 

• Tested (NL, BE, FI, RUS, SE, DK, 
NO) 
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Flight approach 
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 Vw  Wind speed vector 

 

 Vs Ship speed vector 

 

 Hs  Height of funnel = e.g. 60m 

 

 Ha Altitude Aircraft = Hs (>150 ft) 

 

 Va Aircraft speed = 110 kts 

 

 Plume crossing at 90°  

 

X   distance to ship > 200 m 

α 



Rautatiealan sääntelyelin 

Software enhances flight operations 
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Software automatization with manual control 
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Mini-sniffer 
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• Similar but slower time response 

• Small and low cost sensors 

• More time in the smoke plume 

• Helicopter and RPAS/UAV 

• More validation and accuracy testing 
required 

 
 

Source: Explicit  (2016) 
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Optical system - DOAS (Differential Optical Absorption 

Spectroscopy) 

15 

• Uses the light absorption characteristics of SO2 in the exhaust plume  

• Can be used in fixed installations or on airborne platforms 

• Less accurate  differentiation between 1.0% and 0.1% fuel 

• Max distance 1km 

• Restricted by light conditions 



Rautatiealan sääntelyelin 

Non-Compliance levels (Baltic Sea+Hamburg) 
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Station/Area Period # of 
measurements 
(quality OK) 

Cut-off 
level 

Ratio of 
non-
compliance 

Finland 
Northern Baltic 

2016 2570 (Fixed) 
430   (Boat) 

0,15 0,6 % 

Sweden 
Gothenburg  

2016 3389 (Fixed) 0,15 1% 

Denmark 
Great Belt Bridge 

June-Nov 2016 2011 (Fixed) 
 

0,15  4 %  

Denmark Waters 
Aircraft 

June 2015 –  
Oct. 2016 

1052 (Fixed) 0,20 6 %  

Germany 
Hamburg Harbor 
(Wedel) 

Nov. 2014 - 
Nov. 2016 

6523 (Fixed) 0,15 1.66% 
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Ratio Non-Compliance (North Sea) 
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Station/Area Period # of 
measurements 
(quality OK) 

Cut-off 
level 

Ratio of 
non-
compliance 

Netherlands 
(Fixed, Rotterdam) 

2016 1229 
 

Varies 7 % 

Netherlands 
Southern North Sea 
(Helicopter) 

Sept. 2016 327 0,13 18 % 

Belgium 
Aircraft 
Southern North Sea  

2015-2016 1308 0,15  
0,20 

12%  
8% 

CompMon 
SECA Border 
(Aircraft) 
 

Sept. 2016 74 0,20 16 % 

Source: DEA (2016) 

Fixed: about 38000 measurements  

Mobile: about 4000 measurements 
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Compliance analysis 
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88% 

4% 

5% 

3% 

BE Sniffer Campaign 2015-2016 

Green (0-0.15% S-Content)

Yellow (0.15-0.2% S-Content)

Orange (0.2-0.4% S-Content)

Red (>0.4% S-Content)

• No correlation with destination (inside or outside SECA), 
flagstate nor size 

• Spatial distribution shows more non-compliance off-shore 
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Monitoring at SEACA border 
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Source: Chalmers University (2016) 
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Best Practice in Airborne Marpol Annex VI 
Monitoring Report based on expert input 
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• Flight procedures (flight approach, 
speed & altitude, plume localisation, 
sampling attempts,…) 

• Weather minima 

• Health & Safety issues 

 Principle: to avoid unnecessary low-
passes 

• PSC reporting & feedback 

• Data sharing 

• Participants: pilots, operators, engineers, PSC, legal experts,… 

Draft Best Practice 

Agreement  
(1’st workshop) 

Testing period 

Best Practice 

Evaluation  
(2’nd workshop) 
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Question at CompMon stakeholder conference 
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18  participants 

How likely is a compliance problem when the global 0.5% limit is implemented 
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33 participants 

What in your mind is the present off-shore compliance rate in the North Sea? 
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