
 
 

 

Baltic Marine Environment Protection Commission 

Second HELCOM BalticBOOST workshop on the HOLAS II 
hazardous substance assessment 

Copenhagen, Denmark, 13-14 September 2016 

 

 

 

 Page 1 of 9  
 

Document title CHASE test cases  

Code Doc 3 

Category CMNT 

Submission date 13.9.2016 

Submitted by BalticBOOST WP 2.1 Lead Niva-Denmark 

 

Background 
This document presents the results of applying the CHASE approach in test case areas. The examples in the 

test case areas are intended as examples and a discussion base for the workshop. The CHASE development 

in BalticBOOST WP 2.1 tests the integration tool in specific areas selected to provide examples of how the 

method works, this work does not provide final assessment outcomes. The test cases in this document refer 

to the approaches 2, 3 and 4 described in document 1.  

HOLAS II 4-2015 (para. 4.19) discussed the assessment of hazardous substances in territorial waters and 

whether to make direct use of the results of WFD assessment of chemical status in HOLAS II or whether to 

use the CHASE tool to integrate indicator evaluations also for coastal and territorial waters. The meeting 

agreed to test the use of the CHASE tool in territorial waters as well as beyond to compare the results with 

the WFD assessment of chemical status, analyse the results (cf. EUTRO-OPER), and to come back to the issue 

when the comparison has been made. HOLAS II 5-2016 (para. 4.6-4.10) supported the further development 

of the CHASE approach, and considered that it provides an important complement to the GES/sub-GES 

assessments of individual indicators. The meeting supported carrying out the five test approaches (described 

in document 1) and to furthermore examine the effects of switching on and off radioactive substances and 

bio-effects indicators in each of the five tests.   

The CHASE 1.0 tool was first used in the chemical status assessment of the first HELCOM holistic assessment 

2010. The BalticBOOST WP 2.1 has developed the CHASE tool further, e.g. by defining the compartments 

based on matrices, and the tool is now available as an R-code at the GitHub. The CHASE tool integrates 

hazardous substance data through an averaging approach within four compartments (biota, water, sediment, 

bio-effect). Between the compartments on the highest level, an OOAO integration step is applied. This 

document presents some figures and examples of test cases where the CHASE approach has been applied. It 

is also possible consider the calculation of results more closely online at ShinyApps, where the provided 

example text-file is to be downloaded and then selected in the ‘choose file’ field after which the ‘Data’ and 

‘Results’ fields can be viewed. 

It is relevant to note that study reservations are still in place on the GES boundaries of some of the core 

indicators that have been included in these tests for the sake of demonstrating the method. For example 

metals are included in the tests, although discussions on which GES boundary to use are still ongoing. 

Furthermore Germany has placed a study reservation on the use of the bio-effect compartment in CHASE. 

 

Action required 
The workshop is invited to take note of the information and use it as a basis to discuss and recommend 

suitable integration methods for coastal and offshore waters for the purposes of HOLAS II.  

https://github.com/NIVA-Denmark/CHASE
https://niva.shinyapps.io/CHASE_R/
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CHASE test cases  
  

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. Document 1 outlines the 

background to the tests.  

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.  

 

 

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 

Figure 1. 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. 
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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. Table 1 compares the number of indicators in each of the sets and the 

corresponding status results. 

Table 1 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 

 

 

 

Figure 2. 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 
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matrix and the secondary GES boundary agreed for the substances is defined for biota and sediment 

measurements.  

Methodological considerations 

For some substances, the Estonian measured concentration is recorded as being less than a particular value 

"<x". In order to use the CHASE tool, "<x" has to be replaced with a value. How should this be done? Three 

different alternatives are envisioned using the following values:  

1) x  

2) x * 0.5  

3) 0.0  

Replacing "<x" with x is clearly the worst possible case and likely not realistic. For this test, the results showed 

that EEEE_5 was not in Good Status. Replacing "<x" with x/2 or 0 gave results which were in agreement with 

the WFD results (Figure 1,Table 1, showing the results using x/2).  

 

Conclusion 
Applying the CHASE tool to the Estonian assessment details results in an outcome comparable with the 

national WFD chemical status assessment (Figure 1). 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 

(Table 1). The result also differs when the three additional substances are included in addition to the core 

indicators (Table 1). 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 (Figure 1) the result does not differ significantly, however when 

different substances are included in the CHASE integration (Table 1) the results differ. 
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Offshore case studies: 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, 

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. Document 1 proposed different 

test case 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 Figure 3. 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. 

 

Figure 3. 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. 
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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 (Figure 4) 

 
CHASE Overall  

 
Water 

 
Biota 

 
Sediment 

Figure 4. 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. 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. Table 1 shows that the 
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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.  

Table 2 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. Table 3 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. 

Table 3 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 

 

The summary of the assessment results in Table 2 show an indicator count, varying from 9 to 23 between the 

assessment units. For Kiel Bay (SEA-004) the exact indicators are listed in Table 4, and similarly for the Arkona 

Basin (SEA-006) in Table 5 and the East Gotland Basin (SEA-009) in Table 6. 
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Table 4. Kiel Bay indicator results 

Matrix Substance Unit Status Threshold CR StatusInd 

Fish Hg µg/kg ww 34.424 20 1.72 sub-GES 

Fish PCBs (28,52,101,138,153,180) µg/kg ww 12.78499 75 0.17 GES 

Fish Cesium-137 (Herring) Bq/kg 1.87 2.5 0.75 GES 

Fish Cesium-137 (Plaice) Bq/kg 0.8785 2.9 0.30 GES 

Sediment Anthracene µg/kg dw 4.281111 24 0.18 GES 

Sediment Cd mg/kg dw 0.377692 2.3 0.16 GES 

Sediment Fluoranthene µg/kg dw 41.48889 2000 0.02 GES 

Sediment Pb mg/kg dw 66.61538 120 0.56 GES 

Sediment TBT µg/kg dw 1 1.6 0.63 GES 

Water Cd µg/l ww 0.014777 0.2 0.07 GES 

Water Cesium-137 Bq/m3 20.82857 15 1.39 sub-GES 

Water Pb µg/l ww 0.108746 1.3 0.08 GES 

 

Table 5. Arkona Basin indicator results 

Matrix Substance Unit Status Threshold CR StatusInd 

Fish Dioxins µg/kg ww 9.10E-07 0.0065 0.00 GES 

Fish Hg µg/kg ww 28.16839 20 1.41 sub-GES 

Fish Pb µg/kg dw 268.1551 26 10.31 sub-GES 

Fish PCBs (28,52,101,138,153,180) µg/kg ww 14.32756 75 0.19 GES 

Fish PFOS µg/kg ww 0.173423 9.1 0.02 GES 

Fish Cesium-137 (Flounder) Bq/kg 3.163333 2.9 1.09 sub-GES 

Fish Cesium-137 (Herring) Bq/kg 2.231375 2.5 0.89 GES 

Fish Cesium-137 (Plaice) Bq/kg 1.98 2.9 0.68 GES 

Mussel benzo(a)pyrene µg/kg ww 0.95 5 0.19 GES 

Mussel Cd µg/kg dw 1412.157 960 1.47 sub-GES 

Mussel Dioxins µg/kg ww 7.01E-05 0.0065 0.01 GES 

Mussel Fluoranthene µg/kg ww 3.433333 30 0.11 GES 

Mussel Hg µg/kg ww 9.06 20 0.45 GES 

Mussel Pb µg/kg dw 767.1078 1300 0.59 GES 

Mussel TBT µg/kg dw 3.627449 12 0.30 GES 

Sediment Anthracene µg/kg dw 16.18375 24 0.67 GES 

Sediment Cd mg/kg dw 0.429818 2.3 0.19 GES 

Sediment Fluoranthene µg/kg dw 149.1238 2000 0.07 GES 

Sediment Pb mg/kg dw 85.20455 120 0.71 GES 

Sediment TBT µg/kg dw 1.675 1.6 1.05 sub-GES 

Water Cd µg/l ww 0.013579 0.2 0.07 GES 

Water Cesium-137 Bq/m3 26.8552 15 1.79 sub-GES 

Water Pb µg/l ww 0.355238 1.3 0.27 GES 
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Table 6. East Gotland Basin indicator results 

Matrix Substance Unit Status Threshold CR StatusInd 

Fish Hg µg/kg ww 32.29683 20 1.61 sub-GES 

Fish Pb µg/kg dw 334.2566 26 12.86 sub-GES 

Fish PCBs (28,52,101,138,153,180) µg/kg ww 21.39451 75 0.29 GES 

Fish PFOS µg/kg ww 0.630917 9.1 0.07 GES 

Fish Cesium-137 (Flounder) Bq/kg 3.73 2.9 1.29 sub-GES 

Fish Cesium-137 (Herring) Bq/kg 3.567273 2.5 1.43 sub-GES 

Mussel Cd µg/kg dw 1120.168 960 1.17 sub-GES 

Mussel Hg µg/kg ww 33.85714 20 1.69 sub-GES 

Mussel Pb µg/kg dw 747.8988 1300 0.58 GES 

Sediment Anthracene µg/kg dw 0.785 24 0.03 GES 

Sediment Cd mg/kg dw 0.182154 2.3 0.08 GES 

Sediment Fluoranthene µg/kg dw 1.36 2000 0.00 GES 

Sediment Pb mg/kg dw 19.24615 120 0.16 GES 

Water Cd µg/l 0.104032 0.2 0.52 GES 

Water Cesium-137 Bq/m3 29.84525 15 1.99 sub-GES 

Water Pb µg/l 1.2 1.3 0.92 GES 

 

Conclusions 
The results of the tests for three open sea assessment areas indicate that the final overall assessment 

statuses calculated (i) applying the OOAO method at the individual indicator substance level or (ii) applying 

the CHASE method are quite similar. 

The difference in the calculated Contamination Ratios was not great enough to cause a change in chemical 

status between GES and non-GES in any of the three selected open-sea assessment areas. Though it did lead 

to a change in status when considering a single compartment in one area which had only a few indicator 

substances available. 

 


