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Title:	  	  Cost-‐effec/ve	  sensors,	  interoperable	  with	  interna/onal	  exis/ng	  ocean	  
observing	  systems,	  to	  meet	  EU	  policies	  requirements	  
	  
Total	  Budget: 	  €6,074,497	  
	  
Dura/on:	   	  40	  months	  
	  
Consor/um: 	  15	  partners	  from	  seven	  different	  countries	  	  
	  
(the	  COMMON	  SENSE	  consor/um	  comprises	  six	  SMEs,	  five	  research	  development	  
ins/tutes,	  three	  universi/es	  and	  one	  founda/on)	  
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Under	   the	  Marine	   Strategy	   Framework	  Direc/ve	   (MSFD),	   EU	  Member	   States	   are	  
expected	   to	   assess	   the	  overall	   status	   of	   their	  marine	   environments	   and	   to	  put	   in	  
place	   the	   necessary	   measures	   to	   achieve	   Good	   Environmental	   Status	   (GES)	   by	  
2020.	   Member	   States	   must	   implement	   cost-‐effec/ve	   monitoring	   programmes	   in	  
order	  to	  achieve	  MSFD	  monitoring	  objec/ves,	  as	  well	  as	  other	  European	  mari/me	  
and	  environmental	  policies	  such	  as	  the	  Common	  Fisheries	  Policy	  (CFP).	  

COMMONSENSE	  and	  the	  Marine	  Framework	  direc/ve	  	  

EU	  policies	  	  



	  
What	  will	  the	  COMMON	  SENSE	  project	  do:	  
	  
Develop	   innova+ve,	   cost-‐effec+ve	   sensors	   that	   will	   increase	   the	   availability	   of	  
standardised	  data	  on:	  	  
•  Eutrophica/on	  
•  Concentra/ons	  of	  heavy	  metals;	  	  
•  Micro-‐plas/c	  frac/on	  within	  marine	  li>er;	  	  
•  Underwater	  noise	  
•  Parameters	  such	  as	  temperature	  and	  pressure.	  	  

Sensors	  will	  assess	  environmental	  condi+ons	  affec+ng	  marine	  ecosystems:	  	  
	  
•  Mi/ga/ng	  the	  anthropogenic	  impacts	  
•  Climate	  change	  impacts	  	  
•  Promo/ng	  basic	  research	  of	  marine	  science	  	  



Elevated	  levels	  of	  nutrients	  causes	  Eutrophica+on	  which	  is	  an	  extensive	  problem	  
within	  European	  marine	  waters	  (Bal+c	  and	  Mediterranean	  Seas)	  
Impacts	  include:	  
•  Increased	  biomass	  of	  phytoplankton	  and	  algae	  
•  Forma/on	  of	  harmful	  algal	  blooms	  (HAB)	  
•  Reduced	  water	  clarity	  
•  Elevated	  pH	  and	  dissolved	  oxygen	  deple/on	  in	  the	  water	  colum	  
•  Increased	  likelihood	  of	  kills	  of	  recrea/onally	  and	  commercially	  important	  species	  	  

	  

	  
	  

Nutrients	  in	  Marine	  Environments	  	  

Descriptor	  5	  of	  the	  Marine	  Strategy	  Framework	  Direc+ve	  addresses	  
Eutrophica+on:	  
•  5.1.1	  Nutrient	  concentra/on	  in	  the	  water	  column	  
•  5.1.2	  Nutrient	  ra/os	  



Develop	  Sensors	  for	  nutrients	  (nitrite,	  nitrate,	  phosphate	  and	  ammonia)	  	  
based	  on:	  
	  

•  Colorimetric	  chemical	  assays	  
•  LED-‐based	  op/cal	  detectors	  
•  Microfluidic	  analy/cal	  systems	  
•  Wireless	  communica/ons	  

	  
Phosphate	  sensors	  has	  been	  developed	  within	  DCU	  and	  validated	  in	  
freshwater,	  wastewater	  deployments	  
	  
Marinisa+on	  of	  exis+ng	  sensors	  

	  

Sensor	  Development	  	  



Colorimetric	  chemistries	  development	  and	  
op/minsa/on	  

 
 
Advantages:	  	  

• One	  reagent	  solu/on	  added	  for	  Total	  N	  determina/on	  
• No	  apparent	  interferences	  from	  	  Marine	  Matrix	  	  	  
• Low	  detec/on	  limit	  (1µM	  Nitrate	  0.05µM	  Nitrite)	  
• Uses	  small	  volumes	  (µL)	  

Disadvantages: 
• Reac/on	  /me	  temperature	  dependant	  

•  Nitrite	  determina/on	  using	  Griess	  Reagent	  	  
•  Nitrate	  	  determina/on	  using	  	  Vanadium	  Chloride	  (VCl3)	  as	  reduc/on	  

reagent.	  Methods	  adapted	  from	  García-‐Robledo	  et	  al1	  and	  Schnetger	  B	  et	  
al2.	  

 
Nitrite & Nitrate 

Colorimetric	  Chemistries	  

1. García-‐Robledo	  E,	  Corzo	  A,	  Papaspyrou	  S.	  A	  fast	  and	  direct	  spectrophotometric	  method	  for	  the	  sequen/al	  determina/on	  of	  nitrate	  and	  nitrite	  at	  low	  concentra/ons	  in	  small	  volumes.	  Mar	  Chem	  
2014;162:30-‐6.	  
2. Schnetger	  B,	  Lehners	  C.	  Determina/on	  of	  nitrate	  plus	  nitrite	  in	  small	  volume	  marine	  water	  samples	  using	  vanadium(III)chloride	  as	  a	  reduc/on	  agent.	  Mar	  Chem	  2014	  3/20;160:91-‐8.	  
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•  Wavelength	  scan	  from	  400	  nm	  to	  700	  nm.	  

•  Maximum	  absorbance	  was	  observed	  at	  545	  nm	  
	  	  
•  Linear	  range	  from	  0.05	  to	  1.5μM	  .	  	  

•  Linear	   response	   for	   nitrite	   analysis	   in	   ar/ficial	   sea	  
water.	   Reac/ons	   were	   carried	   out	   at	   ambient	  
temperature	  (approximately	  25°C).	  

•  This	  experiment	  was	  carried	  out	   in	   triplicate	  error	  
bars	  minimal	  

	  
•  Standard	  Devia/on	  <0.001	  

Nitrite	  analysis	  in	  salt	  water	  matrix	  
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•  Ar/ficial	  Seawater	  was	  spiked	  with	  
known	  concentra/ons	  of	  Nitrate	  	  

	  
•  Analysis	  carried	  out	  in	  triplicate	  

•  Standard	  Devia/on	  <0.001	  

Nitrate	  analysis	  in	  salt	  water	  matrix	  	  

	  	  

	  
•  Maximum	  absorbance	  approx	  545	  

nm	  

•  Linear	  range	  from	  1-‐20	  μM	  
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Nitrate	  Analysis	  	  	  

Chamber	  A,	  545	  nm	  

Chamber	  B,	  545	  nm	  
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In-‐house	  developed	  bench	  top	  system	  calibra/on	  	  



Fluidic	  system	  	  

Fig. 6. A rendered image of the concept behind the dynamic flow measurement set 
up. This dynamic measurement will be performed in a microfluidic chip housed in 
the system shown in Fig. 4. 

A	   rendered	   image	   of	   the	  
concept	   behind	   the	   dynamic	  
flow	   measurement	   set	   up.	  
This	   dynamic	   measurement	  
wil l	   be	   performed	   in	   a	  
microfluidic	  chip. 



On	  going	  and	  Future	  Work	  
Assays	  
Ammonia	  	  (Berthelot	  reac/on),	  Phosphate	  (Yellow	  or	  Blue	  method)	  
	  
	  
	  
System	  development	  

•  Miniaturisa/on	  
•  Microfluidics	  

•  Fluidic	  handling	  	  
•  Power	  	  	  

•  Analysis	  
•  Harves/ng	  	  	  

	  

•  Detec/on	  limit	  
•  Detectable	  range	  	  
•  Accuracy	  	  
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