
ILLUSTRATIVE EXAMPLES ON THE STEPS 
FOR DEFINING ECOLOGICAL POTENTIAL 
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Example 1 –  
River impoundment (reference approach) 
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Relevant specified use(s) or wider environment 
St

ep
 1

1
.1

 

Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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ep
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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Information from earlier planning cycles (pre-step) 

Continuity interruption 

(up-/downstream) 

Impoundment (altered hymo conditions) 

- Flow velocity is reduced in a gradient down to the dam, 

reduced flow diversity 

- Reduced hydromorphological processes and dynamics 

(river, floodplain disconnected) 

- Altered substrate conditions (reduced diversity and 

dynamics, increased fine sediments, colmation) 

- Altered instream habitats (deepened, reduced diversity) 

Dam/Weir 

Ecological impacts (selection) 
FISH: Reduced abundance / loss of rheophilic species, Presence/increased 

abundance of stagnant species, reduce biomass, changed age structure (loss 

of juveniles) 

 

BENTHIC INVERTEBRATES: Reduced abundance / loss of sensitive rheophilic 

species, increased abundance of tolerant/stagnant species 

Run-of-river 

in-stream HPP 

4 

disconnected 

side-channel 

Hymo status: bad 
Ecological status: bad 
Fish: poor 
Benthic invertebrates: bad 

Altered phýsico-chemical conditions 

- Increased temperature 

- Reduced oxygen concentration 

- Increased nutrient effects 

(eutrophication) 

High gradient small river, 
lower mountains (siliceous), 
coarse substrate, 
Mean flow: 20 m³/s 
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Ecological impacts and hymo alterations 

• Modified for hydropower use and designation of HMWB caused by 
hydropower (no other relevant impacts from other uses) 
 

• Detailed monitoring data – hydromorphological conditions -> 
detailed knowledge of hymo alterations 
 

• Detailed monitoring data – BQE -> detailed knowledge of 
biological impacts (benthic invertebrates and fish) 
 

• Starting point -> Ecological status “bad” 
 

• Valid data basis/knowledge essential for application of “reference 
approach” 



Relevant specified use(s) or wider environment 
St

ep
 1

1
.1

 

Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 

St
ep

 1
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St
ep
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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Relevant specified use(s) or wider environment 
St
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Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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From mitigation measure library  



9 

Mitigation measures library 

• Mitigation measures library as supporting tool -> Are all relevant pressures and 
alterations known and taken into account? 
 

• Result example -> All pressures and alterations known 
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Mitigation measures library 

• Nature of modification -> confirms typical of hydropower use 
 

• Mitigation measures library as supporting tool -> Have all relevant measures 
been considered? 
 

• Result example 
-> all relevant measures have been considered 
-> a set of relevant and effective measures has been identified 
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Specification of measure groups considering the physical context of the water body 
-> Identification of detailed measures 
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Extent of measures is crucial for decision of significance ! 
e.g. Near natural by-pass channel with 10 m³/s (50% of mean 
flow) would be significant 

Measures from step B1 with adaptation of „Near-natural by-
pass channel“ -> Reduced flow (1 m³/s) 
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Dam/Weir 

Run-of-river 

in-stream HPP 

Measure overview (MEP) 

• Near-natural by-pass 
channel with reduced 
flow of 1 m³/s is not 
significant 

• And still ecologically 
effective 



Relevant specified use(s) or wider environment 
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Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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ep

 1
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ep
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 

M
EP

 D
ef

in
it

io
n

 
G

EP
 D

ef
in

it
io

n
 



16 

- Basis: Predicted measure effects 
- Description of hydromorphological conditions based on 

hydromorphological assessment system 
 
1. Hymo conditions Status Quo 
2. Measure effects on these conditions 
3. Hymo conditions MEP  

 
Result can be compared with existing river types to identify 
a closest comparable river type 

High gradient small river, 
lower mountains (siliceous), 
coarse substrate 

„next“ more potamal river type 
within the same landscape 

from national typology Low gradient small river, 
lower mountains (siliceous), 
coarse/fine substrate 
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Dam/Weir 

Run-of-river 

in-stream HPP 

Hymo conditions (MEP) 

- Contínuity (up- and downstream), 
mainly for fish, also for invertebrates 

- Rhithral (fast flowing) habitats 
(within by-pass channel) 

- Increased (mean) flow velocity (gradient 0.7-0.3 m/s) 
- Coarse substrate predominant 
- Increased flow and substrate diversity 
- Reduced colmation from fine sediments 
- Reduced effects on physico-chemical conditions 

(temperature, oxygen, nutrient effects) 

- Increased habitat diversity (bed, shore) 
- Increased flow and substrate diversity 
- Reduced effects on physico-chemical 

conditions through schading 
(temperature, oxygen, nutrient effects) 

…comparable to… 
Low gradient small river, 
lower mountains (siliceous), 
coarse/fine substrate 

Connected side 
channel with 
temporary still 
waters 

Fine sediment 
predominant 
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Basis: physico-chemical conditions correspond to high 
ecological status of original river type 
-> Valid for nutrient concentrations 
 
Values from closest comparable river type for  
-> Temperature 
-> Oxygen 
 
These values can be different or can be identical depending 
on the original and the closest comparable type 
 
-> for the example, the values are not different (same fish 
zone, grayling zone) 
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St

ep
 1

1
.1

 

Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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ep

 1
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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Slight change in BQE values 
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High Good Moderate Poor Bad NWB 

HMWB Mode-

rate 
Poor Bad 

Example: 5 equidistant classes for ecological potential based on complete gradient 

slight change 

1.0 0.8 0.6 0.4 0.2 0 

slight change 

High Good Moderate Poor Bad NWB 

Biological conditions (example benthic invertebrates) 

Hymo conditions 

HMWB 

Reference 

conditions 

Status 

Quo 

Assumed measure effects 

Hymo GEP and better 

MEP 

GEP and better 

EQR 

EQR 

1.0 0.8 0.6 0.4 0.2 0 

GEP 
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Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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Example: 5 equidistant classes for ecological potential based on complete gradient 

High Good Moderate Poor Bad NWB 

HMWB Mode-

rate 
Poor Bad 

slight change 

1.0 0.8 0.6 0.4 0.2 0 

slight change 

High Good Moderate Poor Bad NWB 

Biological conditions (example benthic invertebrates) 

Hymo conditions 

HMWB 

Reference 

conditions 

Status 

Quo 

Assumed measure effects 

Hymo GEP and better 

MEP 

GEP and better 

EQR 

EQR 

1.0 0.8 0.6 0.4 0.2 0 

GEP 
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Physico-chemical conditions correspond to good ecological status of original river 
type for 
-> Nutrient concentrations 
-> Temperature 
-> Oxygen 
 
These values can be different or can be identical depending on the original and the 
closest comparable type 
 
-> for the example, the values are not different (same fish zone, grayling zone) 
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Hymo 
and other supporting QE 

BQE Measures 

C) Derivation of hymo conditions (MEP) , taking into account 

the closest comparable water body type (old step D) 

Ecological impacts (BQE) 
based on existing 
monitoring results 

1) Identify mitigation measures 
relevant to the 
hydromorphological 
alterations and ecologically 
effective in physical context of 
water body(s) 

2) Exclude mitigation measures 
with significant adverse 
effects on use(s) or wider 
environment 

3) Select most ecologically 
beneficial (combination of) 
measures taking into account 
need to ensure best 
approximation to ecological 
continuum 

F) Derivation of BQE 

conditions (MEP) *  

Biological conditions 
(MEP) based on 
-> hymo conditions 
(MEP) 
-> closest comparable 
water type 
-> physico-chemical 
conditions (MEP) 
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Step 10.3 

Removal of measures only leading 
to “slight changes” in biological 

conditions1 

Step 11.2, 11.3, 11.4 

Biological conditions 
(GEP), considering 
functioning of the 
ecosystem 

I) Identification of mitigation 

measures (GEP) * 

Identification of mitigation 
measures for reaching GEP 

1Additional step which is only relevant for the 
 mitigation measures approach 

H) Derivation of SQE conditions (GEP)  

Step 10.1 

A) Identification of closest comparable water category and related quality elements 
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Hymo conditions based on mitigation measure effects and water type 

Hydromorphological alterations (and connected physico-chemical alterations) 
based on existing monitoring results, causing impacts on BQE  

Definition of slight changes 
for biological conditions 

1) Hymo conditions 
2) Physico-chemical conditions, including environmental quality standards 

(EQS) for specific synthetic and non-synthetic pollutants 
…both considering functioning of the ecosystem 

G) Derivation of BQE 

conditions (GEP) * 

B) Identification of mitigation 

measures (MEP) * (see 

Mitigation Measures Library) 

E) Derivation of physico-chemical conditions (MEP), taking into 

account the closest comparable water body type (old step D)  

Physico-chemical conditions based on hymo conditions and water type (MEP) 

* If best approximation to ecological continuum is not ensured, water body cannot 
be at GEP. Best approximation to ecological continuum is prerequisite for 

functioning of the ecosystem. 
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Same „Measure list“ as for MEP, but reduced extent 
-> see sketch 
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Dam/Weir 

Run-of-river 

in-stream HPP 

Measure overview (GEP) 

Near-natural by-pass 
channel with reduced flow 
of 1 m³/s 

Measures 
assumed 
to reach 
biologically 
defined GEP 

Reduced length 

Reduced number/lenght 

Reduced flow 
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Simplified flowchart on mitigation measures 

Identification of mitigation measures for reaching GEP 

I) Identification of mitigation measures (GEP) 

Use monitoring to classify current ecological 

potential of HMWB 

Refine mitigation measures to achieve GEP 

Are there GEP measures that are 

disproportionally expensive or practically 

infeasible? 

Taking into account 

alternative measures if 

necessary, are the remaining 

measures sufficient to 

achieve GEP (biological 

conditions)? 

Apply remaining GEP 

measures and consider 

exemption (art. 4.5) 

No (further) mitigation measures 

needed 

No 

GEP achieved 

GEP not achieved 

No 

Yes 

Yes Implement the GEP measures and monitor 

effects on BQEs and SQEs 

GEP not achieved 

No further mitigation measures 

needed 

GEP achieved 

No 
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Ecological status: bad 
Fish: poor 
Benthic invertebrates: bad 

Ecological potential: poor 
Fish: moderate 
Benthic invertebrates: poor 



…Example 3 (separate slides)… 

31 



Key questions for discussion 

1. Is the logic of the steps clear?  Helpful? 
2. Is anything missing or in the wrong place? 
3. Is any elaboration or clarification needed e.g. on 

how to apply a certain step? 
4. In principle, how existing Member States’ 

methodologies can be accommodated and how the 
stepwise process can be used to fill gaps (if needed)  
 

N.B. Comments on the guidance regarding the ‘sub-
steps’ in the stepwise process should be addressed in 
written feedback    
 32 


