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 fossil oils and their refined products are mixtures of toxic chemicals
(e.g. PAHS)

« oil and refined oil products such as diesel fuel oil generate chemical
pressure in marine systems

 oil spills, land and marine traffic contribute to the input of these
chemicals

* marine traffic is increasing constantly

 fuel-containing wrecks in the Baltic Sea pose a risk
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What did we do under GRACE?

 GRACE gave us a good chance to test oil sensors in laboratory and field
conditions for the first time
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Biosensors are promising tools to detecting
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Biosensors are promising tools to detecting
PAHs
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UV fluorometer sensors used during GRACE
 Turner C3, Chelsea UviLux and TriOS EnviroFlu HC 500

« all used in laboratory testing. UviLux and TriOS used in Ferrybox installations

« Laboratory setup based on marine diesel water accommodated fraction, clay
suspension, humic substance extract and cyanobacteria extract
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Parallel use of two sensors in Ferrybox

~—

* Long term use proven
reliable

2 e
—~
-~

o~

AP

SYKE Automated cleaning system EnviroFlu-HC UvilLux




Biofouling in Ferrybox use

« Biofouling is a big issue with the optical UV-fluorometers

« TriOS EnviroFlu seems to be more sensitive to the fouling than UviLux
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SY KE

unsatisfactory (C3) to good (UviLux, TriOS) sensitivity to oil
operate mostly reliably
all prone to interferences in natural waters

generate different response scales (factory calibration based on different
compounds)

quality (interferences, sensitivity) ranking: TriOS = UviLux >> C3

off-line highlights: 2-methylnaphthalene (GC/MS) and n-hexane
extract fluorescence were sensitive indicators for diesel fuel
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S = clean seawater

C = clay (turbidity)

H = humics
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 the biosensor technique detects effects by PAHs well

 The UV sensors can stream large amounts of data. Laboratory, Ferrybox,
smart buoy and satellite setups work fine

* in UV sensor field use, the raw data produced is heavily biased, i.e. incorrect
» arather constant natural optical background was present in the Baltic Sea

» Dbiofouling is a risk to data quality
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« development to miniaturize biosensor system for testing in FerryBox system
« defining lowest detectable effect concentrations in zebrafish biosensor

» developing correction algorithms for biased UV sensor data

» testing new Chelsea technologies V-lux reduced-interference oil sensor

« switching to low-emission shipping (LNG, electric, quiet propulsion, exhaust
gas scrubbing)
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