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Objectives

A common strategy  for the 
sampling and sample 
processing and analysis to 
avoid operational variability in 
field and in laboratory works in 
order to ensure comparability 
and reproducibility of the data 
obtained from each project 
Partner in different regions



Overview of the sampling protocol



Reagents and material & equipment

DGT Deployment

C-LSNM  Loaded DGT device for cationic trace metals in 
waters (a polyethersulphone filter membrane, agarose cross-
linked polyacrylamide (APA) diffusive gel  and Chelex® binding 
layer (DGT® Research Ltd, Lancaster, UK)

 Assembly in pre-cleaned holder (with net as option)

 Storage in fridge prior use (or in cooler box during 
transportation)

Spot Water Sampling

All HDPE 500ml bottles (for water collection) 
and DigiFILTERs & DigiTUBES (water filtration)

 acid cleaned then DI water rinsed prior use



Sampling sites selection & sampling frequency

Sampling frequency

 At tidal estuarine sites: twice a day (i. e. at high and low tide) 
for each day of the DGT deployment period. 

 In other transitional waters (with reduced tidal influence) and 
coastal sites, daily sampling is ideal.

Sampling site selection

 Sampling site characteristics

 Designated deployment structure (e.g. use of 
moorings, buoys or other fixed structures)



Spot Water Sampling
 Collection of discrete subsurface water samples in transitional and coastal waters for the measurement of the 

concentrations of the EU Water Framework Directive priority metals Pb, Ni, Cd, as well as Al, Co, Cu, Fe, Mn and 
Zn. 

 Direct sampling into pre-cleaned bottles, using a number of water sampling equipment.

 Water sampled at the same depth as for the immersion depth of DGTs:

 Sample for Voltammetry (on-site filtration using DigiFILTER and DigiTUBES) and acidification of filtrate.
 Sample for ICP-MS 
 Sample for DO, SPM, DOC, Turbidity



DGT deployment & retrieval

Sampling duration

 Optimum deployment time depends on the dissolved metal 
concentrations in water and the quantification limits of the analytical 
technique. 

 Deployment times between 3 to 21 days might be appropriate.

DGT Deployment

 Ideally at a depth of 1-1.5 m from the surface and at least 1 m above the 
seabed

 Simultaneously, expose the DGT Field Blank on a clean surface 

 Record accurately the time of deployment to the nearest minute, depth of 
deployment and water temp during deployment time

DGT Retrieval

 Retrieve DGTs & Simultaneously, expose the DGT Field Blank on a clean 
surface 

 Record accurately the time, depth and water temperature of retrieval of 
retrieval



A series of methodologies that will ensure the comparability and 
reproducibility of data obtained from each Partner region. This protocol 
describes the methodology for:

 Seawater filtration – using DigiFILTERs and DigiTUBES for analysis of trace metals by 
voltammetry and seaFAST coupled with ICP-MS

 Determination of trace metals in seawater by seaFAST coupled with ICP-MS 

 Determination of lead and cadmium labile fraction (at pH=2) by Anodic Stripping Voltammetry

 Determination of trace metals in DGT by ICP-MS/ICP-OES

 Determination of Suspended Particulate Matter (SPM) 

 Determination of Dissolved Oxygen (DO)

 Determination of Water Turbidity by Nephelometry (if not measured by sensor)

 Determination of Dissolved Organic Carbon (DOC)

Sample processing and analysis protocol



Protocol outputs

 Concurrent sampling of transitional and coastal waters by Diffusive Gradient in 
Thin-films (DGT) and spot sampling for trace metals analysis. MethodX
publication, submitted.

 A Good Practice Guide for the Use of DGTs: Sampling of metals in transitional and 
coastal waters by Diffisive Gradient in Thin films (DGT) technique. In progress to 
be uploaded onto the Monitool website (https://www.monitoolproject.eu/).

 Five MONITOOL videos to support the sampling protocol: ‘MONITOOL field 
Sampling - A demonstration with Jean Louis Gonzalez’ and four tutorials on the 
use of DGTs (https://www.monitoolproject.eu/multimedia/videos).

https://www.monitoolproject.eu/
https://www.monitoolproject.eu/multimedia/videos
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