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Background 
The assessment of hazardous substances was carried out using the CHASE tool in the first HELCOM holistic 

assessment of the Baltic Sea in 2010. Development of the tool has been identified as needed to meet the 

requirements of the second HELCOM holistic assessment in the HOLAS II project. The development work of 

the tool has been carried out during 2016 in the EU co-financed HELCOM BalticBOOST project work package 

2.1 by lead partner NIVA Denmark. The work of the project BalticBOOST WP 2.1 has been guided by 

Contracting Parties through two dedicated workshops, the HELCOM BalticBOOST HZ WS 1-2016 and HELCOM 

BalticBOOST HZ WS 2-2016.  

The first workshop developed guidance to the project regarding ‘five test outputs’ that were identified as 

needed to allow for comparison of different integration approaches, recognizing the need to both carry out 

an integrated assessment for BSAP follow up needs, as well as to provide the information required for MSFD 

reporting for those Contracting Parties that are also EU members, using HELCOM core indicators and national 

WFD assessment results. The proposal was supported by STATE & CONSERVATION 4-2016 (paragraph 4J.57 

of the outcome) and HOLAS II 5-2016 (paragraph 4.6 of the outcome).  

The second workshop considered the outcome of the testing carried out by BalticBOOST and provided 

recommendations to the project on finalizing the work in time for the submission to State and Conservation 

5-2016. The recommendations from the second workshop were considered by HOLAS II 6-2016 (paragraphs 

4.1-4.5 of the outcome) and were generally supported. Recommendation from the second workshop and 

HOLAS II 6-2016 are included in Annex 1.  

The work on the tool has focussed on developing the tool into an R-code that can be integrated into the 

hazardous substances assessment system. Adjustments have also been made to the compartments and 

integration rules applied in the tool.  

This document describes the hazardous substances assessment tool (CHASE), how the tool has been 

developed during the HELCOM project BalticBOOST, an initial reflection on how the methodology compares 

to the assessment requirements in the draft European Commission Decision on GES criteria (14.9.2016), 

requirements associated to the input into the tool, and the results from the test cases include in Annex 2.  

The test cases described in Annex 2 are developed to meet the ‘test outputs’ as detailed in  BalticBOOST HZ 

WS 2-2016 meeting document 1. Test cases have been completed for three offshore assessment units, and 

for coastal assessment units based on WFD chemical status assessment results provided by Estonia, 

Germany, Poland and Denmark. In summary the test cases compare the output between applying the CHASE 

integration or the one-out-all-out (OOAO) approach applied in the WFD, and between CHASE integration of 

different sets of input indicators. In summary of the test cases it could be noted that the overall assessment 

outcome tends to be similar when either the OOAO or the CHASE integration is used, whereas the test output 

tends to differ more significantly when different sets of indicators are used as input.   

https://portal.helcom.fi/meetings/HELCOM%20BalticBOOST%20HZ%20WS%201-2016-323/default.aspx
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/default.aspx
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/default.aspx
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%204-2016-320/MeetingDocuments/Outcome%20of%20STATE-CONSERVATION%204-2016.pdf
https://portal.helcom.fi/meetings/HOLAS%20II%205-2016-347/MeetingDocuments/Outcome%20of%20HOLAS%20II%205-2016.pdf
https://portal.helcom.fi/meetings/HOLAS%20II%206-2016-380/MeetingDocuments/Outcome%20of%20HOLAS%20II%206-2016.pdf
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
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Action requested 
The Meeting is invited to: 

 consider development of the integration tool, including the test cases (Annex 2), 

 agree on the method for assessing the status of hazardous substances and endorse its use in the 

HOLAS II project. 
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1. Development of the assessment tool for hazardous substances (CHASE) 
The integrative assessment tool for hazardous substances (CHASE) was first developed for the purposes of 

the initial HELCOM holistic assessment in 2010. The first version of the tool integrated results to the 

components defined as the HELCOM Baltic Sea Action Plan objectives. Later development of the tool in the 

HARMONY project changed the final integration to matrix-based components (biota, water, sediment, bio-

effects). The tool as it was developed at this stage has been published in a scientific paper (Andersen et al 

20161). 

In the EU co-financed HELCOM BalticBOOST project the tool has been developed further to be aligned with 

the current HELCOM assessment needs to feed into the second HELCOM holistic assessment of the Baltic Sea 

in the HOLAS II project. The development work has been guided by two dedicated HELCOM BalticBOOST 

workshops on the HOLAS II hazardous substances assessment (HELCOM BalticBOOST HZ WS 1-2016 and 

HELCOM BalticBOOST HZ WS 2-2016). Detailed documents and presentations discussed during the 

workshops to develop the guidance are available on the meeting sites in the HELCOM Meeting Portal. 

                                                           
1 Andersen, J.H., Murray, C., Larsen, M.M. et al. Environ Monit Assess (2016) 188: 115. doi:10.1007/s10661-016-5121-x 

https://portal.helcom.fi/meetings/HELCOM%20BalticBOOST%20HZ%20WS%201-2016-323/default.aspx
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/default.aspx
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2. Methodology of the tool 

2.1 The tool as an R-code 
Through BalticBOOST WP 2.1 the CHASE tool has been developed into an R-code as part of the 

operationalization of the HELCOM hazardous substances assessment system.  

The CHASE R-code is available at GitHub.  

BalticBOOST WP 2.1 has also made the tool available online at ShinyApps, allowing to test the tool also if the 

user is not familiar with the R-software. In the ShinyApps the users own data can be used, but also a test-

dataset is provided, the text file first needs to be downloaded to the users computed and then selected to 

be analysed in the ShinyApp.   

 

2.2 Technical description of the hazardous substances assessment tool  

The method for CHASE as proposed by HELCOM BalticBOOST WP 2.1 

The CHASE tool for integrated assessment of ‘chemical status’ in the Baltic Sea will build on earlier version 

(CHASE 1.0 and CHASE 2.0) and substances/indicators are initially nested in 4 categories  (CI: water; CII: 

sediments; CIII: biota and CIV: biological effects) 

The assessment and classification itself will be a simple 4 step procedure: 

 Step 1 – For each substance/indicator, a Chemical Ratio (CR = CMON/CTRESHOLD) is calculated 

 

 Step 2a - For each category (I-III), a Chemical Score (CS) is calculated (C1: CSW; CII: CSS; and CIII: CSB): 

 

 Step 2b – For category IV (biological effects), a weighted average is calculated. 

 

 Step 3 – Each category (I-IV) is classified in 2 classes (GES and sub-GES), 3 classes (GES and 

‘Moderate’ and ‘Bad’, when the two latter are sub-GES) and/or 5 classes (High, Good, Moderate, 

Poor and Bad). 

 

 Step 4 – Category-specific classifications are combined (using the lowest ranging classification cf. 

the OO-AO principle) into a final classification of ‘chemical status’ (in 2, 3 and/or 5 classes) 

 

3. Remaining issues 
Developing a so called ‘minimum requirement list’ was requested by the HELCOM BalticBOOST HZ WS 2-2016 

(point 40 of the outcome). The aim of the list is to ensure that all assessment units for which an assessment 

is done, a sufficient number of indicators are available for use. The proposal is to develop a proposal for how 

many substances need to be available before an assessment can be made, however this proposal has not yet 

been made available. 

The confidence assessment to be used in the tool is to follow the same structure and general rules as in the 

biodiversity assessment tool. A full description of the confidence assessment approach as applied in the 

hazardous substances tool has not yet been provided by the tool developers. 
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4. Initial comparison of the proposed methodology to the draft Commission Decision 

on GES criteria (version 14.9.2016) 
The draft Commission Decision on GES criteria (14.9.2016) states in the ‘use of criteria’ how the extent to 

which GES has been achieved should be expressed for hazardous substances. 

The assessment should be given; 

- Per assessment unit 

o Per substances as defined in D8C1 (a,b,c) indicating the; 

- concentration, 

- matrix used, and 

- whether the threshold value has been achieved. 

o The proportion of contaminants (D8C1 a,b,c) assessed that have achieved their threshold 

values, including indicating separately substances behaving like ubiquitous persistent, 

bioaccumulative and toxic substances 

o Per species, as defined in D8C2, the abundance of the species in the assessment area that is 

adversely affected 

o Per habitat, as defined in D8C2, an estimate of the area that is adversely affected 

(D8C3 and D8C4 are not considered in this document) 

HELCOM assessments in relation to the Commission Decision 

In relation to D8C1  

o Assessment information per substance per assessment unit is provided in the core indicators for the 

set of substances included in the indicators. Additional substances are assessed in the coastal- and 

territorial waters nationally through the WFD chemical status assessments.  

o The integrative assessment tool allows for integration of all substances per assessment unit, and the 

integration allows taking into account how far the measured concentrations are from the threshold 

value when all substances are integrated. This provides a more detailed analysis than the 

requirement of the draft Commission Decision on GES to inform on whether a threshold is exceeded. 

The requirement is furthermore to give a proportion of the substances that have either exceeded or 

not exceeded in an area. 

In relation to D8C2 

o Assessment information on station wise severity of the effect on single individuals or populations are 

available per assessment unit on the core indicator level. The core indicators do not provide 

information on the abundance of the species.  

o No indicators are available to estimate the effect on habitats. 

o The integrative assessment tool integrates the severity of the effects compared to their respective 

GES boundaries for all species in an assessment unit.  

In relation to both D8C1 and D8C2 the integrative assessment tool combines all information on hazardous 

substances in a final integration step between the four compartments (biota, water, sediment, bio-effect) 

using the one-out-all-out approach per assessment unit. The draft Commission Decision on GES criteria does 

not require such an integration. 

 

The BalticBOOST project will carry out an in-depth comparison of the assessment tools versus the Commission 

Decision on GES criteria after the tentative decision has been made (November 2016). 



 
Baltic Marine Environment Protection Commission 
Working Group on the State of the Environment and Nature 
Conservation 

Tallinn, Estonia, 7-11 November, 2016 
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Annex 1. Recommendations from BalticBOOST HZ WS 2-2016 and HOLAS II 6-2016 
 

The work to develop a hazardous substances assessment approach and the development of the integration tool is guided by HELCOM groups and meetings.  

Annex 1Table 1 lists guiding recommendations provided by the second HELCOM BalticBOOST workshop on the HOLAS II hazardous substances assessment, and considerations 

by BalticBOOST WP 2.1 lead partner NIVA Denmark on how the proposals will be included. Annex 1 Table 2 lists guidance from the workshop connected to the hazardous 

substances assessment but not directly linked to the technical implementation of the tool.  

Annex 1 Table 3 lists guidance from HOLAS II 6-2016 based on the workshop guidance and plans for accommodating for the guidance as documented in Annex 1 Table 1 and 

Annex 1 Table 2. 

Annex 1 Table 1.Guiding recommendations from the HELCOM BalticBOOST HZ WS 2-2016 on the technical implementation of the CHASE tool, and plans on how they are to be included in further work in BalticBOOST 
wp 2.1. 

Guiding recommendations from HELCOM BalticBOOST HZ WS 2-2016 Plan on how the recommendation will be accounted for 

Countries to become familiar with CHASE 
The workshop recommended countries to test and familiarize themselves with how the CHASE 
tool works. This could either be done through the ShinyApps using either the provided test data 
set can be used or a national data set, or by downloading the R script from GitHub. (point 14 of 
the outcome) 

 
NIVA Denmark will provide technical support in case this is needed for any 
country that requires this to use the provide programmes and apps.  

Bio-effect compartment 
The workshop recommends that BalticBOOST WP 2.1 lead partner completes a test for the bio-
effect compartment using the weighted average approach. (point 16 of the outcome)  
The workshop recommends the BalticBOOST WP 2.1 lead partner to carry out a test of calculating 
the bio-effect compartment using the same classification scale as in the biodiversity tool. Based 
on the test outputs it should be considered how the bio-effect compartment and indicators 
should be included in the assessment. (point 43 of the outcome) 

 
NIVA Denmark anticipates that the bio-effect compartment will be 
assessed based on a weighted average. A recommendation is pending and 
will be provided as soon as the additional tests (case studies) have been 
finalized. 

Confidence score 
The workshop recommends that the BalticBOOST WP 2.1 lead partner update the confidence 
criteria from 2010, and that the confidence score for thresholds should be the same for all 

 
NIVA Denmark implement a confidence assessment based on principles 
identical to those used by the HEAT and BEAT tool into the CHASE tool. 

https://niva.shinyapps.io/CHASE_R/
https://github.com/NIVA-Denmark/CHASE
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commonly agreed GES boundaries. The workshop further recommends that it should be tested 
how the confidence will be affected by the lack of one component or element. (point 17 of the 
outcome) 

This work is pending the finalization of the agreed additional tests (case 
studies). 

Coastal test cases 
To improve the decision base the workshop furthermore recommended that additional coastal 
test cases should be made before the end of September by the BalticBOOST WP 2.1. Poland will 
submit the needed WFD assessment details by 23 September, based on which a test should be 
made. Lithuania will provide average concentration values in addition to the information already 
delivered to be used for the test. German tests will be made based on the delivered assessment 
details. Danish data sets will be used to develop a coastal example. Clear disclaimers are to be 
added to all the presented test tables stating that the results are tests and not to be considered 
as assessments. (point 35 of the outcome) 

 
NIVA Denmark will run additional tests within, however have not yet 
received the needed data. 

List of substances included in CHASE 
The workshop recommends that the list of substances included in a CHASE assessment are clearly 
indicated, since the result of the CHASE assessment will be affected by the substances included. 
(point 41 of the outcome) 

 
NIVA Denmark will compile a list will be once the testing is completed. 

Calculation of values below LOQ in CHASE 
The workshop recommends that in cases where values below the Limit of Quantification are 
encountered in the assessment data, then half of the nominal value should be used. The 
approach is in accordance with 2009/90/EC. For substances, such as dioxins, where a sum is used 
the LOQ is so high that half the LOQ is above the EQS and in such cases 0 should be used in the 
assessment calculations. (point 42 of the outcome) 

 
NIVA Denmark will implement this feature in the CHASE R code. 

 

Annex 1 Table 2. Guiding recommendations from the BalticBOOST HZ WS 2-2016 related to the input data, data-flow, indicators evaluations, minimum requirements, and plans on how they are to be included in 
further work in BalticBOOST WP 2.1, WP 2.2. and in the work of the HELCOM expert network on hazardous substances. 

Guiding recommendation from the BalticBOOST HZ WS 2-2016 Plan on how the recommendation will be accounted for 

Input of upper 95th confidence limit or average value 
The workshop recommended that the CHASE tool should be fed with indicator result values 
based on the upper 95th confidence limit instead of an average, as this would make the 
assessment more robust. If the ‘OSPAR MIME R-script’ is applied to the HELCOM core indicators 
as the indicator assessment protocol, it was noted that the upper 95th confidence limit value is 
considered to provide the representative value of a station, and that both the upper 95th 
confidence limit values and average values are calculated through the script and are thus 

 
The EN-HZ 4-2016 meeting concluded that the OSPAR assessment method 
(‘MIME R-script’) is to be used for ‘concentration’ indicators (no 
conclusion for bio-effect indicators). As the protocol is to be used, the 
recommended input values will be available.  
If the recommendation to use the upper 95th confidence limit is endorsed 
at State and Conservation 5-2016, then the use of this value will be 
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available to be fed into the tool. The assessment method and test results for the HELCOM area 
are available online. (point 15 of the outcome) 

included in the technical implementation of the hazardous substances 
assessment system developed as a workspace and implemented by ICES. 

Presentation of CHASE and WFD results 
The workshop recommends that if the WFD second cycle assessment results in the coastal area 
are used in HOLAS II they are not shown in the same map as CHASE assessments of the offshore 
area as the results are not comparable. It was furthermore proposed that if the WFD second cycle 
assessment results are used in HOLAS II, then the matrices used in the monitoring should be 
indicated as this differs between countries and affects the comparability of the results across 
national borders. (point 36 of the outcome) 

 
The HOLAS II core group will be invited to consider the presentation of 
results, e.g. whether to present results in the same map, and to conclude 
on whether underlying differences in e.g. matrices sampled should be 
visualized. 

Completing WFD assessment compilation 
The workshop recommended completing the regional compilation of the WFD second cycle 
assessment results, by including the assessment results for the countries from which they are 
still missing. (point 37 of the outcome) 

 
The Secretariat will update the compilation when submissions are 
received from Finland, Latvia and Poland.  

Regionally comparable assessment in both coastal- and offshore waters 
The workshop recommends that HELCOM should make an assessment of the hazardous 
substance assessment for the whole HELCOM area that allows for comparison of status between 
the coastal- and the offshore area, i.e. using the same assessment method in the entire area, 
noting the draft of the revised EU commission decision on GES proposes that also the EU MSFD 
covers the both the coastal and the offshore areas. (point 38 of the outcome) 
 
The workshop therefore recommends that the CHASE tool is applied for both the coastal and the 
offshore assessment units. The workshop discussed the possibility to use ‘all available data’, 
(implying core indicators, priority substances, the three agreed additional substances (HCB, DDE, 
Cu) as well as other available monitoring data). The workshop supported in principle this 
approach, however recognizing that currently the agreement is to use data reported to COMBINE 
and extracted for the core indicators for the HOLAS II assessment and that inclusion of data from 
other sources  needs to be agreed and technically solved. Furthermore an agreement will be 
needed for the additional threshold values to be used. (point 39 of the outcome) 

 
As a decision base for HELCOM, BalticBOOST wp 2.1 will develop further 
test cases for both the coastal and the offshore areas that demonstrate 
how a regionally comparable assessment could be achieved. Test cases 
will be made using the CHASE tool and the OOAO approach. Test cases will 
be made using different selection of indicators, namely ‘all available 
substances’, ‘only core indicators’ and ‘core indicators plus the three 
agreed additional substances’. The test cases will be available by the latest 
for the submission dead line of 14 October to STATE and CONSERVATION 
5-2016. 
It is already known that the CHASE tool allows for a regionally comparable 
assessment that applies the same method in coastal and offshore waters, 
thus technically a regionally comparable assessment could be made using 
the tool.  

Minimum requirement list 
The workshop recommends that a minimum list of core indicators and relevant matrices per 
assessment unit should be established and that the CHASE assessment is only applied for those 
assessment units where the minimum requirements are met. Such minimum requirements will 
be proposed by BalticBOOST project and included in the submission of proposed hazardous 
substance assessment approach for HOLAS II to State and Conservation 5-2016. (point 40 of the 
outcome) 

 
NIVA Denmark will draft a list of minimum requirement as soon as the 
additional test cases have been completed. 

http://dome.ices.dk/helcom2015/help_methods_biota_metals.html
http://dome.ices.dk/helcom2015/main.html
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Future improved comparability 
The workshop recommended HELCOM to strive in the future for the use of same indicators and 
matrices between assessment units, to ensure comparability of results. (point 44 of the outcome) 

 
The Secretariat will bring the recommendation to the attention of EN-HZ 
and State and Conservation working group, in order to facilitate future 
work on developing coordinated monitoring guidelines.  

 

Annex 1 Table 3. Guiding recommendations from the HOLAS II 6-2016, and plans on how they are to be included in further work in BalticBOOST WP 2.1. 

Guiding recommendation from HOLAS II 6-2016 Plan on how the recommendation will be accounted for 

German view on not integrating bio-effect compartment with other compartments 
 
The Meeting took note of the view of Germany not to integrate the bio-effect compartment with 
other the compartments (concentration in biota, sediment, water) in the integrated assessment 
of hazardous substances. The reasoning behind this position is that sources behind specific 
substance concentrations can be identified and linked to pressures while biological effects may 
reflect many different pressures and cannot be linked to specific sources of contamination. The 
Meeting proposed that this issue should be considered when reviewing the results from 
additional test cases, i.e. when the effect of including the bio-effect compartments can be 
evaluated, and invited State and Conservation 5-2016 to conclude on the issue when considering 
the tool for endorsement. (paragraph 4.4 of the outcome) 

 
The CHASE tool can technically exclude the bio-effect compartment from 
the final integration step if this approach is agreed on by State and 
Conservation 5-2016. In practice this can be achieved by doing two 
analyses, one using only the concentration compartments and one using 
only the bio-effect compartment.  

Clarification on ‘three additional substances’ (HCB, DDE, Cu) 
 
The ‘three additional substances’ have been proposed by Contracting Parties through the data 
call on WFD assessment results on hazardous substances and their use in HOLAS II and discussed 
and considered by the HELCOM EN on hazardous substances, The inclusion/exclusion of the 
HELCOM core indicator on radionuclides was also tested. (paragraph 4.5 of the outcome) 
Regarding the use of different sets of indicators, the Meeting took note that for the ‘three 
additional substances’ EQS values exists for HCB and DDE, but if using Cu or other additional 
substances it is necessary to agree on thresholds for these substances. (paragraph 4.7 of the 
outcome) 

 
The three additional substances can be used in the integration if there is 
an agreement to use them, and there are data available to assess agreed 
threshold values 

Use of ‘all available substances’ 
 
The Meeting took note of the consideration that the reliability of the assessment will increase 
with an increase in the number of indicators used but expressed hesitation to the use of 
additional substance for which commonly agreed threshold values are not available and 

  
The integration can be done for any set of indicators agreed to be used in 
HOLAS II once the issue is finally concluded 
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proposed that the focus for the assessment of hazardous substances in HOLAS II should be on 
the HELCOM core indicators. (paragraph 4.8 of the outcome) 

CHASE of coastal water assessment units 
 
The Meeting discussed the proposal of the workshop to use the CHASE tool also for the 
assessment of coastal waters. This proposal is based on the view of the workshop that WFD 
assessments are not comparable between countries (see HELCOM BalticBOOST HZ WS 2-2016, 
document 2) while the CHASE tool will support a coherent assessment of coastal waters as well 
as a coherent assessment between coastal and offshore waters in HOLAS II.  
The Meeting was of the view that such decision will require additional test cases on the use of 
the CHASE tool compared with WFD assessment results in coastal waters. (paragraph 4.9 of the 
outcome) 

 
BalticBOOST project has developed additional test cases (Annex 2 DE, PL, 
DK) to be used as a decision base to conclude on the issue. 

Presentation of results 
 
The Meeting noted that when thematic assessment results are available for the coastal and 
offshore areas it will be timely for the HOLAS II core team to consider how the results are to be 
presented, e.g. presenting WFD and CHASE integrated results in the same or in separate maps. 

 
HOLAS II will be invited to come back to the issue in spring 2017. 

Regional difference in indicator availability – minimum requirements 
 
The Meeting recognized that the substances used will differ between different assessment units 
depending on the monitoring by Contracting Parties and supported the recommendation from 
the workshop that the substances included in the integration should be clearly indicated for each 
assessment unit in the presentation of results. (paragraph 4.12 of the outcome) 
The Meeting noted the recommendation by the workshop to use of a minimum requirement list 
of substances to ensure an acceptable reliability in the assessment results for a specific 
assessment unit and noted that the BalticBOOST project partner NIVA Denmark will present a 
proposal to State and Conservation 5-2016. (paragraph 4.13 of the outcome) 

 
The minimum requirement list is still an unresolved issue as no list is 
currently proposed and a solution is still to be looked for.  
 
Solutions for displaying the indicators used to evaluate each assessment 
unit are to be sought when the results are being prepared for publication. 

 



 
Baltic Marine Environment Protection Commission 
Working Group on the State of the Environment and Nature 
Conservation 

Tallinn, Estonia, 7-11 November, 2016 
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Annex 2. Test cases of applying the CHASE approach  
Test cases have been developed through work of HELCOM BalticBOOST WP 2.1 to explore the output of the 

CHASE approach. The test cases have been proposed by HELCOM BalticBOOST HZ WS 1-2016, and supported 

by State and Conservation 4-2015 and HOLAS II 5-2016. The reasoning for the ‘test outputs’ to be developed 

through the test cases has been detailed as a  BalticBOOST HZ WS 2-2016 meeting document 1. 

The main aim of the test cases is to compare the output of the CHASE integration approach compared to the 

results of the one-out-all-out approach as applied to the same WFD second cycle chemical status assessment 

results. The other aspect to be tested is the output of the CHASE tool dependent on which indicators are fed 

into the tool, whether the results differ when only core indicator are used compared to when the core 

indicators and three agreed additional substances (HCB, DDT, Cu) are used or when in addition to these 

substances also available WFD assessment results are used. Furthermore the effect on the output by 

including/excluding radionuclides is explored. 

 

Offshore assessment units: Kiel Bay, Arkona Basin, Eastern Gotland Basin  
OOAO compared with CHASE integration using HELCOM core indicators  
Test case areas are examined using data extracted from COMBINE in August 2016. For the offshore test case 

areas, only substances included among the core indicators are included in the testing (cf. approach 4 as 

described in BaltiBOOST HZ WS 2-2015 meeting document 1). The areas Kiel Bay, Arkona Basin and East 

Gotland Basis were selected to be test case areas based on the availability of data, and their different 

geographical features. The BalticBOOST project originally proposed the use of another set of offshore 

assessment units for the test areas, however when the data extraction was made it was noted that 

insufficient data was available in these areas to produce relevant examples for the workshop. 

Results of applying OOAO at the indicator level 
The results of applying the OOAO method at the indicator level are shown in Annex 2 Figure 1. In all three 

areas, there is at least one of the indicators for which the observed value exceeds the threshold. All areas 

show therefore a sub-GES status. 

https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
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Annex 2 Figure 1. Open sea test case areas. From left to right, 004 (Kiel Bay), 006 (Arkona Basin) and 009 (East Gotland Basin). The 
figure shows results applying an OOAO assessment method between all available substances. The red colour indicates that all 3 areas 
have sub-GES status. 

 

Results of applying the CHASE method 
Applying the CHASE method, a status is calculated for each of the compartments. Applying OOAO between 

the compartments (Biota, Sediment, Water, Biological effects) gives the overall CHASE status for the 

assessment unit in question.  

For the selected case study areas, there were no data available for biological effects. Therefore it was not 

possible to calculate results for that compartment, and consecutively explore the effects of switching the 

compartment on and off as requested by HOLAS II 5-2016. 

The results of the three case studies show that the poorest status is seen in the Biota compartments and that 

these determine the overall status (Annex 2 Figure 2) 

 
CHASE Overall  

 
Water 
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Biota 

 
Sediment 

Annex 2 Figure 2. Open sea areas tested from left to right, 004 (Kiel Bay), 006 (Arkona Basin) and 009 (East Gotland Basin). Showing 
results of CHASE assessments per compartment and the overall CHASE assessment including the final OOAO step. As no bio-effect 
data were available in the extracted data, no assessment results are shown for that compartment. The colours indicate the distance 
from GES on a 5-step scale. 

HOLAS II 5-2016 requested BalticBOOST WP 2.1 to test the CHASE approach so that radioactive substances 

would be both included and excluded to explore the effect on the assessment output. Annex 2 Table 1 shows 

that the effect in general seems negligible. In one case, SEA-006 water, the status assessment changes from 

subGES to GES when radionuclides are excluded. However it should be noted that only 3 respectively 2 

indicators were available for use in each case.  

Annex 2 Table 1 Results by compartment (Matrices Biota, Sediment and Water) for the selected Open Sea Areas, showing effect of 
including or excluding radionuclide indicators. 

    Incl. Radionuclide indicators Excl. Radionuclide indicators 

Waterbody compartment 
Ind. 

Count 
CHASE 
Result CHASE Status 

Ind. 
Count 

CHASE 
Result CHASE Status 

SEA-004 Biota 4 1.47 sub-GES 2 1.34 sub-GES 

SEA-004 Water 3 0.89 GES 2 0.11 GES 

SEA-004 Sediment 5 0.69 GES 5 0.69 GES 

SEA-006 Biota 15 4.58 sub-GES 12 4.35 sub-GES 

SEA-006 Water 3 1.23 sub-GES 2 0.24 GES 

SEA-006 Sediment 5 1.20 sub-GES 5 1.20 sub-GES 

SEA-009 Biota 9 6.99 sub-GES 7 6.90 sub-GES 

SEA-009 Water 3 1.98 sub-GES 2 1.02 sub-GES 

SEA-009 Sediment 4 0.14 GES 4 0.14 GES 

 

The final CHASE integration applies a OOAO between the four compartments determining the overall status 

assessment for the assessment unit. Annex 2 Table 2 shows that for all the three test case areas the final 

status assessment is sub-GES, both when the CHASE approach is used and when an OOAO between individual 

substances is used. The difference seems to be that the CHASE approach allows for inclusion of some 

additional information on the distance from GES. 
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Annex 2 Table 2. Results by test case assessment unit showing overall status using both CHASE and OOAO (One-out all-out) between 
substances  

Waterbody Biota Water Sediment Worst 
CHASE 
Result 

CHASE 
Status 

Status 
OOAO 

SEA-004 1.47 0.89 0.69 Biota 1.47 sub-GES sub-GES 

SEA-006 4.58 1.23 1.20 Biota 4.58 sub-GES sub-GES 

SEA-009 6.99 1.98 0.14 Biota 6.99 sub-GES sub-GES 

 

Estonia - Coastal case study 
WFD chemical status (OOAO) assessment results compared to CHASE integration of all WFD 

indicators, using core indicators only as well as additional substances  
The BalticBOOST WP 2.1 lead partner NIVA Denmark made a test with the Estonian Gulf of Finland 

assessment results, using CHASE to explore how the integration method affects the assessment outcome 

compared to the WFD assessment results where the OOAO method is applied. The background to the test 

approaches is outlines in the workshop BalticBOOST HZ WS 2-2016 meeting document 1.  

The ‘approach 3’ is a CHASE integration of “all substances” available, exemplified by the results under the 

heading ‘CHASE assessment’. “All substances” in this test case means all the substances used by Estonia in 

their WFD chemical status assessment. The ‘approach 4’ is a CHASE integration of only agreed HELCOM core 

indicators, exemplified by results under the heading ‘CHASE core assessment’. In addition to core indicators, 

Contracting Parties have indicated that three substances (HCB, DDT and Cu) could be included in the 

assessments, exemplified by results under the heading ‘CHASE core + 3 assessment’. 

The data set is made up of the provided assessment details in the HELCOM data call for WFD second cycle 

assessments. This small data set is good for the purposes of this test as it contains a limited number of 

waterbodies allowing for a clear comparison between the waterbodies and different outputs.  

 

https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
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Waterbody 
ID Waterbody name 

WFD 
Chemical 

Status 

CHASE of all 
substances included 
in WFD assessment 

‘cf. approach 3’ 

ConSum Status 

EEEE_1 Coastal water of Narva-Kunda Bay Failed 1.97 sub-GES 

EEEE_3 Coastal water of Hara Bay Failed 1.87 sub-GES 

EEEE_4 Coastal water of Kolga Bay Failed 1.33 sub-GES 

EEEE_5 Coastal water of Muuga-Tallinna-Kakumäe Bay Good 0.87 GES 

EETeW_GoF Territorial waters of Estonia (Gulf of Finland) Good 0.81 GES 

Annex 2 Figure 3. Results for CHASE tool applied to Estonian assessment details of chemical status, columns show the WFD assessment 
based on the OOAO approach between substances and the CHASE aggregated approach for the same substances. 

In addition to applying the CHASE calculations to the same set of indicators which were used to assess the 

WFD Chemical status, two further calculations were made using the alternative sets of indicators “Core” and 

“Core +3” as described previously. Annex 2 Table 3 compares the number of indicators in each of the sets 

and the corresponding status results. 

Annex 2 Table 3 Results for CHASE tool applied to different sets of Estonian chemical status indicators.  

  
CHASE assessment  

‘cf approach 3’ 
CHASE core assessment 

‘cf. approach 4’ CHASE core + 3 assessment 

Waterbody Count ConSum Status Count ConSum Status Count ConSum Status 

EEEE_1 34  1.97 sub-GES 12  2.83 sub-GES 17  0.84 GES 

EEEE_3 8  1.87 sub-GES 3  2.85 sub-GES 5  2.21 sub-GES 

EEEE_4 8  1.33 sub-GES 3  1.91 sub-GES 5  1.49 sub-GES 

EEEE_5 38  0.87 GES 12  1.07 sub-GES 16  0.6 GES 

EETeW_GoF 8  0.81 GES 3  1.07 sub-GES 5  0.83 GES 
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Annex 2 Figure 4. It is possible to consider the results more closely in the ‘ShinyApp’ web application illustrated by this screen shot. 

It should be noted that the provided example result using the CHASE integration provide examples of how 

the method affects the assessment output and are not intended as proposals for final assessment outputs. 

For example, it could be noted that for the sake of demonstration, anthracene and fluoranthene are included 

in the example where only core indicators are include, although the Estonian measurements are in the water 

matrix and the secondary GES boundary agreed for the substances is defined for biota and sediment 

measurements.  

 

Conclusion regarding the Estonian coastal test case 
Applying the CHASE tool to the Estonian assessment details results in an outcome comparable with the 

national WFD chemical status assessment (Annex 2 Figure 3). In both assessments only the waterbodies 

EEEE_5 and EETeW_GoF achieve a good status. Thus, when the same substances are included in both 

analyses, the final assessment result did not differ when OOAO between substances was applied (WFD) or 

when the CHASE integration was used   

When the ‘CHASE assessment’ (approach 3 -all available substances) is compared to the ‘CHASE core 

assessment’ (approach 4’ - only the HELCOM core indicators) the result differs for some of the waterbodies 

(Annex 2 Table 3). The result also differs when the three additional substances are included in addition to the 

core indicators (Annex 2 Table 3). An overall conclusion based on the test case is that the selection of 

indicators or substances to include in the integration affects the assessment outcome.  

Thus, based on the Estonian test case, it would seem that when the same substances are included in an OOAO 

between substances or a CHASE integration (Annex 2 Figure 3) the result does not differ significantly, 

however when different substances are included in the CHASE integration (Annex 2 Table 3) the results differ. 
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Germany (Schleswig-Holstein) 
A test dataset delivered by Germany with concentrations of substances measured in sediment and 

seawater was used to produce the assessment outputs below, comparing OOAO by substance with the 

CHASE methodology. 

Annex 2 Table 4. Result table for the German test case for six assessment units in Schleswig-Holstein applying the WFD approach of 
one-out-all-out (OOAO) or the CHASE integration.  

  OOAO CHASE 

Waterbody ConScore Status ConSum Status 

Eckernfoerder Bucht, Rand 0.50 GES 0.36 GES 

Eckernfoerder Bucht, Tiefe 0.34 GES 0.56 GES 

Flensburg Innenfoerde 1.65 sub-GES 2.72 sub-GES 

Kieler Aussenfoerde 0.71 GES 1.03 sub-GES 

Kuestenmeer Schlei/Trave 0.50 GES 0.45 GES 

Mittlere Schlei 1.10 sub-GES 0.83 GES 

 

The overall assessment results are in general similar when the OOAO or the CHASE approach is applied, 

however the Kieler Aussenfoerde is classified as achieving good chemical status when the OOAO approach 

is applied and to be at sub-GES when the CHASE is applied, and vice versa the Mittlere Schlei is classified as 

not achieving the threshold value when OOAO is applied but to reach the threshold value when CHASE is 

applied (Annnex 2 Table 4). 
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Annex 2 Figure 5. The German test case are displayed as a screen shot of the Shiny App. 

The German results for the six assessment units generally display similar status classes for the two assessed 
compartments, water and sediment, however a significantly more contaminated status is reflected for 
sediment in Flensburg Innenfoerde than in water (Annex 2 Figure 5.) 

 

Poland 
The CHASE methodology was applied to the Polish test dataset for the chemical status for the second cycle 

of the WFD. This dataset included only substance concentrations measured in seawater, thus no comparison 

of differences between compartments was possible. The assessment outcome is seen below: 
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Annex 2 Table 5. Polish test case of applying the one-out-all-out (OOAO) approach as in the WFD compared to the CHASE approach.  

  OOAO CHASE 

Waterbody ConScore Status ConSum Status 

Dziwna-Swina 5.50 sub-GES 1.57 sub-GES 

Jaroslawiec_Sarbinowo 1.65 sub-GES 0.80 GES 

JastrzebiaGora-Rowy 1.75 sub-GES 1.17 sub-GES 

MierzejaWislana 2.50 sub-GES 2.20 sub-GES 

PolwysepHel 1.88 sub-GES 1.11 sub-GES 

Rowy-JaroslawiecWschod 2.50 sub-GES 1.92 sub-GES 

Sarbinowo-Dziwna 1.12 sub-GES 0.74 GES 

UjscieSwiny 3.14 sub-GES 1.2 sub-GES 

UjscieWislyPrzekop 2.50 sub-GES 2.05 sub-GES 

Wladyslawowo-JastrzebiaGora 1.88 sub-GES 1.34 sub-GES 

ZalewKamienski 1.17 sub-GES 1.00 GES 

ZalewPucki 2.67 sub-GES 2.31 sub-GES 

ZalewSzczecinski 6.32 sub-GES 2.06 sub-GES 

ZalewWislany 25.06 sub-GES 4.59 sub-GES 

ZatokaGdanskaWewnetrzna 2.50 sub-GES 2.16 sub-GES 

ZatokaPuckaZewnetrzna 2.50 sub-GES 2.22 sub-GES 

 

All Polish assessment units were assessed to fail to reach good chemical status when applying the OOAO 

approach of the WFD, and when the CHASE assessment was applied three assessment units were assessed 

to achieve GES (Annex 2 Table 5). 
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Annex 2 Figure 6. Polish test cases shown as a screen shot from the Shiny App. 

 

Denmark 
A case study for Danish coastal waterbodies compared WFD chemical status results based only on priority 

substances with the results from both (i) OOAO method and (ii) the CHASE integration method, applying a 

more extensive list of hazardous substances in Andersen et al (2016)2. 

The Danish test case demonstrates the results when all available substance measurements are used 

(BalticBOOST HZ WS 2-2016 meeting document 1 cf. approach 3). The test case demonstrates the difference 

in result outcome between the official WFD status classification and the classification using the same OOAO 

method when more substances and thresholds are used, and furthermore the difference between OOAO and 

                                                           
2 Andersen, J.H., Murray, C., Larsen, M.M. et al. Environ Monit Assess (2016) 188: 115. doi:10.1007/s10661-016-5121-x 

https://portal.helcom.fi/meetings/BalticBOOST%20HZ%20WS%202-2016-373/MeetingDocuments/Doc%201%20Background%20to%20the%20BalticBOOST%20WP%202.1%20tests.pdf
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CHASE approaches when all available substances are used. It should be noted that the approach of including 

all available substance measurements from all available matrices and comparing these to the thresholds 

collated in Andersen et al 2016 allows for classification of areas which in the official WFD status classification 

are marked as ‘unknown’. 

The WFD status for Danish coastal waterbodies was obtained from: 

http://miljoegis.mim.dk/spatialmap?&profile=vandrammedirektiv2basis2013 

Annex 2 Table 2. The Danish test cases where the ‘all available substances’-approach has been applied, assessing the concentrations 
against the threshold value lists defined in Andersen et al 2016. 
 * reported as “unknown” in the source data 

  WFD OOAO CHASE 

Waterbody Status ConScore Status ConSum Status 

Roskilde Fjord, ydre non-GES 37.8 non-GES 16.6 non-GES 

Roskilde Fjord, indre non-GES 19.0 non-GES 11.7 non-GES 

Nordlige Øresund non-GES 79.0 non-GES 22.2 non-GES 

Korsør Nor unknown* 3.5 non-GES 3.2 non-GES 

Isefjord, ydre GES 13.1 non-GES 7.3 non-GES 

Skælskør Fjord og Nor GES 13.0 non-GES 9.6 non-GES 

Musholm Bugt, indre unknown* 0.2 GES 0.2 GES 

Sejerøbugt unknown* 29.0 non-GES 13.4 non-GES 

Kalundborg Fjord GES 9.7 non-GES 5.6 non-GES 

Karrebæk Fjord non-GES 20.6 non-GES 10.8 non-GES 

Østersøen non-GES 99.2 non-GES 27.1 non-GES 

Præstø Fjord GES 10.7 non-GES 6.1 non-GES 

Stege Bugt GES 10.9 non-GES 7.8 non-GES 

Stege Nor unknown* 3.6 non-GES 6.5 non-GES 

Lillestrand GES 12.0 non-GES 7.3 non-GES 

Nakkebølle Fjord GES 137.5 non-GES 27.5 non-GES 

Nyborg Fjord GES 23.8 non-GES 10.8 non-GES 

Helnæs Bugt unknown* 5.9 non-GES 6.9 non-GES 

Langelandssund GES 8.8 non-GES 4.6 non-GES 

Odense Fjord, ydre non-GES 22.4 non-GES 11.9 non-GES 

Storebælt, NV GES 7.3 non-GES 5.8 non-GES 

Genner Bugt unknown* 12.9 non-GES 12.1 non-GES 

Åbenrå Fjord GES 4.4 non-GES 3.3 non-GES 

Als Fjord GES 8.6 non-GES 6.8 non-GES 

Als Sund GES 12.7 non-GES 6.6 non-GES 

Augustenborg Fjord GES 12.6 non-GES 8.1 non-GES 

Haderslev Fjord GES 7.5 non-GES 5.5 non-GES 

Juvre Dyb, tidevandsområde GES 10.0 non-GES 6.5 non-GES 

Avnø Vig unknown* 1.3 non-GES 1.0 non-GES 

Hejlsminde Nor GES 18.5 non-GES 9.3 non-GES 

Nybøl Nor non-GES 63.5 non-GES 18.3 non-GES 

Lister Dyb GES 11.5 non-GES 7.0 non-GES 

Flensborg Fjord, indre GES 12.2 non-GES 6.5 non-GES 

Flensborg Fjord, ydre GES 9.6 non-GES 5.1 non-GES 

Knudedyb, tidevandsområde GES 13.4 non-GES 10.5 non-GES 

Grådyb, tidevandsområde non-GES 42.8 non-GES 11.9 non-GES 
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  WFD OOAO CHASE 

Waterbody Status ConScore Status ConSum Status 

Vejle Fjord, ydre GES 7.8 non-GES 5.5 non-GES 

Kolding Fjord, indre GES 12.5 non-GES 6.9 non-GES 

Kolding Fjord, ydre GES 9.6 non-GES 7.2 non-GES 

Horsens Fjord, ydre GES 0.6 GES 0.3 GES 

Horsens Fjord, indre GES 12.5 non-GES 6.5 non-GES 

Nissum Fjord, ydre unknown* 0.6 GES 0.3 GES 

Nissum Fjord, mellem unknown* 0.8 GES 1.2 non-GES 

Nissum Fjord, Felsted Kog unknown* 1.5 non-GES 2.2 non-GES 

Ringkøbing Fjord GES 65.8 non-GES 17.9 non-GES 

Vesterhavet, nord GES 6.1 non-GES 4.9 non-GES 

Randers Fjord, Grund Fjord unknown* 1.3 non-GES 0.9 GES 

Randers Fjord, ydre non-GES 97.5 non-GES 25.1 non-GES 

Hevring Bugt unknown* 6.7 non-GES 4.8 non-GES 

Anholt unknown* 1.3 non-GES 0.7 GES 

Djursland Øst GES 1.4 non-GES 0.9 GES 

Ebeltoft Vig GES 0.8 GES 1.1 non-GES 

Stavns Fjord GES 9.2 non-GES 7.4 non-GES 

Knebel Vig unknown* 6.3 non-GES 4.0 non-GES 

Kalø Vig, indre GES 7.5 non-GES 4.9 non-GES 

Norsminde Fjord GES 8.1 non-GES 7.3 non-GES 

Århus Bugt, Kalø og Begtrup Vig non-GES 75.5 non-GES 27.0 non-GES 

Kattegat, Læsø unknown* 10.6 non-GES 7.2 non-GES 
Nissum, Thisted, Kås, Løgstør, Nibe, 
Langerak non-GES 109.7 non-GES 25.9 non-GES 

Lovns, Skive, Riisgårde, Bjørnholms bugt GES 9.5 non-GES 5.7 non-GES 

Hjarbæk Fjord GES 3.1 non-GES 2.1 non-GES 

Mariager Fjord, indre GES 18.2 non-GES 8.8 non-GES 

Mariager Fjord, ydre GES 26.6 non-GES 9.8 non-GES 

Isefjord, indre GES 12.7 non-GES 9.9 non-GES 

Kattegat, Nordsjælland GES 0.3 GES 0.1 GES 

Køge Bugt GES 15.8 non-GES 13.0 non-GES 

Jammerland Bugt GES 10.8 non-GES 8.9 non-GES 

Smålandsfarvandet, åbne del non-GES 73.4 non-GES 19.8 non-GES 

Nakskov Fjord unknown* 0.2 GES 0.3 GES 

Rødsand unknown* 10.4 non-GES 8.5 non-GES 

Det sydfynske Øhav, åbne del GES 6.8 non-GES 5.9 non-GES 

Lillebælt, syd non-GES 12.5 non-GES 7.8 non-GES 

Lillebælt, Bredningen GES 7.5 non-GES 4.3 non-GES 

Århus Bugt syd, Samsø og Nordlige Bælthav GES 9.1 non-GES 7.6 non-GES 

Skagerrak GES 6.3 non-GES 5.1 non-GES 

Kattegat, Aalborg Bugt GES 12.2 non-GES 8.2 non-GES 

Nordlige Lillebælt GES 6.3 non-GES 5.6 non-GES 

Nordlige Kattegat, Ålbæk Bugt unknown* 1.0 non-GES 1.0 non-GES 

 

 


