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Introduction



OSPAR Guidelines for the Management of Dredged Material at Sea 

(Agreement 2014-06) – Updated 2024

International Requirement
the UK is signatory to both the London Convention/ London Protocol and Oslo-
Paris Convention for the Protection of the Marine Environment of the North-
East Atlantic (OSPAR) 
These aim to prevent marine pollution from human activities like disposal of dredge 
material. 
The UK reports annually to the OSPAR and London Convention/ London Protocol 
Secretariats

volume of material disposed of to each designated disposal site 
the contaminant loading (based on the concentration of contaminants in 
samples and tonnages disposed). 

These figures then feed into international assessments regarding the amount of 
contamination potentially being released into the marine environment based on 
the UK’s national action levels.
Requirement to review action levels regularly





Data
Dredge sample data collated from:
England (CEFAS holdings plus public register)
Scotland (sent from MSLOT)
Wales (Cefas holdings)
NI, IoM, Jersey, Guernsey, no compatible data
Substantive existing dataset from 1998 to 2015
Data added from 2015 to 2018
All data reviewed for accuracy (coordinates, wrong units etc)
All LOD entered as the detection limit

Total of 7026 records from 1998 to 2018
84 different determinands
Decision to restrict data to 2009-2018 
to make sure any differences noted are relevant now

The ten year period covered at least 2 cycles for ongoing 
maintenance licences:
Trace metals ~2720 samples
Organotins ~2140 samples
Polycyclic Aromatic Hydrocarbons (PAHs) ~1852 samples
Polychlorinated biphenyls (PCBs) ~1000 samples 
Organochlorine Pesticides (OCPs) ~ 450 samples 
Polybrominated diphenyl ethers (PBDEs) ~141 samples



Proposed Action Levels

Following Action Levels Review, follow up work has 
included:
• Economic assessment
• Development of a Framework tool 

Additional elements to consider:
• Integration of sediment and water assessments
• Use of ecotox testing
• Open-loop scrubbers
• Disposal site data collation
• Review options for dredge material  



Action Level Review 
workshop 2020: 
Framework stakeholder 
discussion

Recommendations for the further 
development of a hypothetical tiered 
dredged material assessment framework for 
the UK (based on Apitz et al. (2005) and 
MMO (2015)) 
CSM = conceptual site model . 

Aims to give an indication of what is currently 
missing and considered for inclusion for a 
new framework. 

Black text boxes and dashed lines are 
additions to the original framework. Dark 
blue boxes are questions to consider for the 
new framework.



Rationale for Sediment Management 
Framework application 

Overarching aims

• All stakeholders can see the same

• Improve understanding of weight of evidence approach

• Increase sustainable use of dredged material

• Improve linkage between water quality and sediment 
assessments

What is not designed to do

• Replace assessment process



Stakeholder engagement – feedback from December 2021 
workshop Immediate ideas/issues to address:

1. Update the time slider to ensure that it is working/updating properly and allows 
users to change the scale easily for a single determinand.

2. Ensure the base map is visible when zoomed in at local scale
3. Make closed disposal sites selectable with default being that they are not 

selected.
4. Change the box-whisker plot to a histogram for PSA.
5. Address the data visualisation bugs outlined to check for any issues and sort out a 

temporary fix to the notation for the Als where there is only AL1.

Next steps:
1. Data upload for results as they are submitted for each application (including QA 

checks).
2. Data export of selected results table.
3. Addition of a header that shows titles for current view (to include parameter, AL 

type, date range, etc).
4. Long term maintenance plan



Stakeholder engagement – feedback from December 2021 
workshop Further potential development including building of new apps where not sensible to include in the 

Sediment Framework Application that could be developed:
1. Addition of 3D view to visualise depth as well as surface concentrations.
2. Provision of draw polygon feature to set map window.
3. Additional PSA utility (linking with other data sources such as OneBenthic) for detailed PSA results. 

This would also mean better PS distribution statistics could be presented for example in line with 
Gradistat (Blott and Pye, 2001).

4. Addition of other parameters, such as organic carbon (which can be used to normalise 
concentrations), bacteriological risk presented by sediment to bathing and shellfish waters which are 
WFD protected, contaminants of emerging concern (CECs), plastics, PFOS/PFAS.

5. Licence status. The licence application that the sample data relates is included in the database, but 
not the timeline that this relates too specifically. This could be added and be selectable so only 
current licences can be seen for example.

6. An interpretation tool to allow trend analysis of the data could be developed. This would most likely 
be a different application. This could allow use of an indicator to show rise/fall of concentrations over 
time.

7. Additional map layers, such as dredge area boundaries, water bodies, nature conservation areas 
including MPAs, other activities (windfarms, etc) could be added.

8. Disposal site licensing conditions could be added.
9. Water quality background information to help aid understanding of where this may be more of an 

issue for dredging.
10. Development to allow applicants to share anecdotal experience from previous dredging campaigns 

and summarise any changes observed.



Stakeholder engagement – feedback from December 2021 
workshop

There are some suggestions for development that are not possible or 
intended with the current application, based partly on the current 
database and/or data structure. 

For example, 
• source of samples including laboratory details and quality 
assurance – this is sensitive information and is not included in the 
current database/ dataset. All data present has been quality assessed 
and all laboratories for England and Wales complete a MMO 
validation process with confidence limits defined. Recognise that the 
date given is the sample collection date. The sample analytical date is 
not currently collected in the database.

• Note there is no plan for external data to be uploaded to the 
database, and it will only be available locally until formally submitted 
and QA completed.

• Note the application is for information and evidence only, not to 
replace any of the current processes in place.



Waste Hierarchy



Next steps
• OneBenthic for sediment grain size  - 

https://rconnect.cefas.co.uk/onebenthic_portal/

• Sediment Reuse – supporting Dredge Sediment Resource 
Data Platform – being developed by ABPmer for the UK 
Beneficial Working Group (BUWG). 
https://experience.arcgis.com/experience/dd2c3b92851
44e1f943f5aa28a794021?dlg=Viewer

• One Contaminant – building on the Sediment 
Management Framework application – seabed 
contaminants data

 

https://ices-
library.figshare.com/articles/report/Marin
e_Chemistry_Working_Group_MCWG_ou
tcomes_from_2021_meeting_/19317827?
file=34313558

Marine Chemistry 
Working Group

https://rconnect.cefas.co.uk/onebenthic_portal/
https://experience.arcgis.com/experience/dd2c3b9285144e1f943f5aa28a794021?dlg=Viewer
https://experience.arcgis.com/experience/dd2c3b9285144e1f943f5aa28a794021?dlg=Viewer


Next a look at how the SMF has been developed

More details on the app, its operation, and potential case studies can 
be found in: 
Mason et al (2025) Developing a national online decision support system framework for dredging and disposal: 
Working with Stakeholders, lessons learned and achievements. To be submitted to the special edition “SedNet2025: 
Healthy Sediments” of the Journal of Soils and Sediments.



Behind the scenes 
of the Sediment 
Management 
Framework app
- Databases & coding

Richard Heal – Developer & 
Database administrator



Sediment Management 
Framework (SMF) app

Development of the app needed to consider: 

Display of the framework documentation 
that is easy to view and navigate

Visual display of contaminant data 
spatially and temporally

Dynamic display of summary statistics for 
the contaminant data

Ability to use recommended and custom 
action levels to classify contaminant data

Facility to download selected 
contaminant data for further analysis



Behind the scenes – a multiplatform approach

Data housed in a bespoke,

PostGres relational 
database

App hosted as an R Shiny 
app on Posit with read only 

access to database

Read-only

Multiple instances of the 
app can be served on PC, 

tablet or other mobile 
device (not optimised for 

small screen)



Development of a web-based 
app
• App development written in R as an R 

Shiny application

• Application accesses the wealth of R 
libraries for data curation, analysis and 
display

• An open-source approach was adopted 
for code and access

•  The sediment management 
framework is accessed through the 
app as webpages

• Documentation converted to html files 
allowing ease of update

• Application is hosted via Posit



Database structure

• Basic structure

• Contaminant 
data linked to 
sample location

• PSA data also 
available

• Table of action 
levels for each 
contaminant

• Audit information 
available (even for 
failed samples)



Navigation of the Sediment 
Management Framework

Navigation menus & 
buttons

Progress through the 
framework is indicated

Links are provided for 
more information

Key references cited



Ensuring quality of the data

• Historical data was quality controlled by advisors prior to upload to the database

• Sister web-app developed to enable update of the app as new data is available

• QC process is audited and records maintained in the database alongside the data



SMF Quality 
Control Data 
Upload app

           
             

           
      

       
        

             
    

        
      

          

              
        

              

              

   

   

  

  • Key output from 
feedback sessions 
was the need for 
the latest, best 
available data

• App serves as a quality control guide for the advisors

• Data is uploaded into the app from spreadsheet

• App performs automated checks on the data

• Checks coordinate location(s)

• Checks for missing information

• Checks contaminant values against the database



Overview of the SMF App

User selection 
options

Dynamic map 
displaying results

Data table and 
summary statistics



The SMF App

A demonstration of the app will 
follow…

To view the app please use the QR code displayed

More details on the app, its operation, and potential case studies can 
be found in: 
Heal et al (2025) Sediment Management Framework app: an open access web-based viewer of sediment 
contaminant concentrations from dredge material measured from 1998 in coastal and marine waters of Great 
Britain. To be submitted to the special edition “SedNet2025: Healthy Sediments” of the Journal of Soils and Sediments.



App Demo



Strengths
•Accessibility: Freely available; enables anyone to access sediment 
contaminant data, supports collaboration/sharing of data (SNCBs, 
consultants, researchers, students)

•Comprehensive Data Integration: large, quality-controlled dataset 
(1998-2019); semi-automation saves time resource, money

•User-Friendly: Spatial/temporal visualisation; easy filtering; 
intuitive traffic-light colour coding; rapid assessment

Limitations 
•Data Currency: No post-2019 data; manual updates required - plan 
to go ‘live’; doesn't account for changes in analytical methods (extra 
parameter?)

•Intermediate value: yellow colour coding can be misleading—
individual values should be checked; it’s a scale; e.g., Zinc (133 vs 
799)
•Intended Use: Not a decision-making tool; expert judgement and 
local knowledge still essential e.g., POLREPS



Finally, please can we ask for some feedback 
about the SMF app:

Mentimeter:

https://www.menti.com/alcva7jt
4vgk

.

Join at menti.com/ use code 2439 4090



Thank you for listening

To learn about Cefas scan the QR 
code or visit 
linktr.ee/CefasGovUK

SCAN ME
If you have any further questions, please 
contact us using any of the following emails: 

Claire.mason@cefas.gov.uk

Richard.heal@cefas.gov.uk

Kirsty.clarke@cefas.gov.uk

mailto:Claire.mason@cefas.gov.uk
mailto:Richard.heal@cefas.gov.uk
mailto:Kirsty.clarke@cefaas.gov.uk
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