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Background 
In 2010, the CHASE tool was developed and applied in the first- thematic assessment of hazardous substances 
in the Baltic Sea (HELCOM 2010a). The results were subsequently synthetized and included in the HELCOM 
Initial Holistic Assessment ‘Ecosystem health of the Baltic Sea’ (HELCOM 2010b). Both assessment reports 
represent a significant leap forward with regard to an integrated assessment of ‘chemical status’ using so-
called multi-metric indicator-based assessment tools, i.e. CHASE 1.0. 

Within the BalticBOOST project, work package 2.1 is specifically aimed at updating the CHASE tool so that it 
is aligned with current needs of HELCOM and the Marine Strategy Framework Directive and for use in the 
HOLAS II project. 

Plans for developing the existing CHASE 2.0 tool were presented and discussed in the ‘HELCOM BalticBOOST 
workshop on the HOLAS II hazardous substance assessment’ held 2-4 February 2016 in Copenhagen, 
Denmark. The workshop discussed in particular the different information gained from the four compartments 
in the tool based on different matrices, and how to align the integrated assessment based on core indicators 
with preliminary MSFD Article 8 reporting requirements.  

This document outlines the continued plans for the development of a hazardous assessment tool based on 
the outcome of the workshop.  

 
Action requested 
The Meeting is invited to: 

− consider the proposals from the HELCOM BalticBOOST workshop, specifically: 
o the structure of the hazardous substance tool around four main compartments (biota, 

sediment, water, bio-effects),  
o the integration rules, and 
o the proposed five test outputs. 

− provide guidance on the further development of a hazardous substances assessment tool (CHASE 
3.0) in BalticBOOST WP 2.1. 

− take note of the planned schedule for further development. 
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CHASE tool targeted for HELCOM HOLAS II 
The basis for the current work is the CHASE 2.0 developed by the HARMONY project and 
applied in the North Sea (see Andersen et al. 2016) as supported by the ‘HELCOM 
BalticBOOST workshop on the HOLAS II hazardous substance assessment’ (Outcome of 
workshop, para 50). By basing the update on CHASE 2.0, the tool will still directly link to 
CHASE 1.0 and enable direct comparisons with previous assessments. Other options or 

assessment tools than CHASE have recently been reviewed (Korpinen et al 2015), but none can match the 
flexibility and transparency of CHASE and are therefore not considered relevant in the context of an update. 
 
The CHASE methodology can be described as a straight-forward 5-step procedure: 
 
Step 1:  Substances/indicators are initially nested in 4 compartments (C1: water; C2: sediments; C3: biota 

and C4: biological effects) 
 
Step 2: For each individual substance/indicator, a Chemical Ratio (CR = CMON /CTRESHOLD) is calculated. The 

CTHRESHOLD values are taken from a catalogue including agreed values for a wide range of 
substances and matrices. The CTRESHOLD corresponds to the GES boundaries for HELCOM core 
indicators as well as other indicators to be included in the testing. 

 
Step 3: For each category (C1-4), a Chemical Score (CS) is calculated: 
 
 
 
 
 
Step 4:  Each category (I-IV) is subsequently classified in five classes (i.e. High, Good, Moderate, Poor and 

Bad, where High and Good are equivalent to GES). 
 
Step 5: Category-specific classifications are combined (using the lowest ranging classification cf. the ‘one 

out – all out’ principle) into a final classification of ‘chemical status’. 
 
For a detailed description of the CHASE tool, please confer with Andersen et al. (2016). 

 
In accordance with recommendations from the workshop the update of the CHASE tool itself will primarily 
focus on: 
 

• The structure of the tool. The current version is based on aggregations of the individual indicators 
under each of the four compartments (see step 1 above). Various suggestions for other aggregation 
and groups will be considered, e.g. based on advice from experts and the HOLAS II Core Group. 

• The number of classes. The current version is as describe above (step 3) based on 5 classes, but 2 and 
3 class approaches will be considered and tested according to the approach developed the EUTRO-
OPER project to visualize distance to GES (Outcome of workshop para 90). 

• The use of the one out – all out principle. Other approaches such as averaging and/or conditional 
rules (two out – all out) will be considered and tested. 

• Secondary assessment of ‘confidence’ (taking the assessment of ‘chemical status’ as the primary 
assessment result). 

 

Page 2 of 5 
 



STATE & CONSERVATION 4-2016, 4J-8 
 

 
Some issues will despite not being part of the tool itself influence the tool development and structure. This 
is due to pre-processing of the data on which the classifications will be based, and will also be considered in 
the further tool development: 
 

• Assessment units (outside the tool itself). The workshop recommended using HELCOM assessment 
scale 4 when developing and testing the assessment tools (Outcome of workshop, para 72). 

• Aggregation of substances/indicators within assessment units (averaging vs. medians; outside the 
tool). 

• Selection of substances/indicators (Core Set vs. all available information; outside the tool). The 
workshop recognised that the confidence is affected by data availability and therefore supported to 
complement the CHASE-based test assessment of core indicators with an assessment based on all 
available substance data and thresholds, also not agreed in HELCOM, as outline in the Planned 
outputs (Outcome of workshop, para 69). 

 

Planned outputs of BalticBOOST WP 2.1 
For the time being, the following key deliverables are planned: 

• finalizing the coding of the tool in format suitable for integrating the script in the HELCOM 
assessment system linked to the COMBINE database, e.g. R-script, and 

• a final report. 
 
Based on the discussions on compatibility with the integration result from CHASE and the MSFD reporting 
requirements, the BalticBOOST workshop on the HOLAS II hazardous substance assessment recommended 
that the BalticBOOST WP 2.1 would test an approach based on several assessment outputs to support the 
dual nature of HOLAS II, i.e. the implementation of the HELCOM Monitoring and Assessment Strategy and 
follow-up of the objectives of the Baltic Sea Action Plan (approaches 3 and 4 below), as well as to fulfil the 
requirement of the holistic assessment to also be used as a roof-report for the MSFD reporting for 
Contracting Parties also being EU Member States (approaches 1, 2 and 5 below). 

BalticBOOST WP 2.1 will test the hazardous substance assessment tool in the following manner in order to 
prepare five approaches that meet all identified needs in accordance with recommendations received from 
the workshop (based on Outcome of workshop, para 67).  
 

1. Coastal WFD assessment  
• Contracting Parties will be asked to deliver assessment shapefiles and data to the HELCOM 

Secretariat accompanied by information on the list of substances assessed and if used rules for 
grouping and/or extrapolation. 

• This compilation will enable comparison with use of CHASE in the coastal assessment units, 
pending that data used in the WFD on hazardous substance is made available by Contracting 
Parties. 

2. Open sea MSFD Art 9 D8 compliance-check (GES/sub-GES) 
• To be based on core indicators (incl. radioactive substances) with agreed GES boundaries. 
• The compliance check does not require a tool, only conditional rules outlined in an excel format 

and implemented in the assessment system by the following steps; list of substances with 
thresholds > evaluate with monitoring data if GES/sub-GES > OOAO between substances per 
assessment unit  

3. CHASE integrated status assessment coastal and open sea 
• To be based on: 

- core indicators evaluated against agreed GES boundaries 
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- as many substances/indicators as available. This will in practise mean that the testing will 
include additional substances evaluated against alternative thresholds (for example 
additional substances from directive 2013/39/EU, e.g. DDE (degraded product of DDT), HCH, 
HCB) and core indicator substance measurements from matrices not compatible with the 
GES boundary. Alternative standards and matrices to the EQS will be needed especially for 
those additional substances that are not priority substances according to directive 
2013/39/EU, and/or are not monitored in water but the EQS is expressed only for water 
(HARMONY catalogue as a starting point). 

- bio-effect compartment assessed using pre-core indicators  
(data harvesting needed as Contracting Parties do not yet report regularly, to be clarified if 
the ICES simplified reporting format could be used). 

4. CHASE core indicator coastal/open sea 
• To be based on; 

- core indicators evaluated against agreed GES boundaries. 
• To be carried out by ‘switching-off’ all non-core indicator substances from the above approach 

3 test.  
• This test will enable an evaluation of whether current monitoring of core indicators only can 

deliver an assessment of adequate confidence and will explore the different outcome of the 
assessment of core indicators based on the OOAO between substances, tentatively required for 
MSFD reporting, and the CHASE nested assessment. 

5. CHASE integrated D9 
• To be based on the biota compartment only, and substances selected to be evaluated against 

food safety thresholds. 
• To be carried out by evaluating the environmental monitoring biota data also used in the above 

mentioned tests (conversion factors needed to convert to values comparable for edible parts of 
the matrix) and in addition by including data from monitoring carried out by food safety 
authorities (data harvesting needed by Contracting Parties). 

 
There is a dialogue with ICES regarding the possibility of using the HELCOM EUTRO-OPER concept for CHASE 
classifications. Pending resources and also possibilities to combine data hosted by ICES with data products 
(CTHRESHOLD values and data not currently available within the ICES databases), a CHASE assessment platform 
equivalent to the platform for eutrophication status assessments could be developed and potentially also 
applied for HOALS II purposes. This work is taken forward under BalticBOOST WP 2.2 (Improved data labelling 
and data flow for hazardous substance) by Lead Partner ICES.  
 
 

Schedule for work within BalticBOOST WP 2.1. 
Time schedule for completing the updated of CHASE is outlined below: 
 

• May 2016: Prototype tool made available as an R-script based on the structure outlined in the first 
section (4 compartments, 5 steps etc.). 

• June 2016: Initial testing of the prototype tool based on data from a number of Baltic Sea offshore 
cases study areas (n = 9-17). 

• September 2016:  
o Synthesis of the test results  
o HELCOM BalticBOOST workshop to evaluation test results 
o Fine-tuning of the CHASE tool and codes based on guidance from the workshop. 
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• October and November 2016: Writing of a CHASE report (Working title: “Development of an updated 
tool for integrated assessment of ‘chemical status’ in the Baltic Sea”) including the tool itself, codes, 
results of the testing, as well as guidance on how to apply the tool. 

• Presentation of the updated tool for endorsement by State and Conservation 5-2016 (7-11 November 
2016) and approval at HOD 51-2016. 
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