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Article 2(1) (EQS)

Groundwater quality standard 
means an environmental quality 

standard expressed as the 
concentration of a particular 

pollutant, group of pollutants or 
indicator of pollution in 

groundwater, which should not 
be exceeded in order to protect 

human health and the 
environment.

Article 2(2) (TV)

Threshold value means a 
groundwater quality 

standard set by Member 
States in accordance with 

Article 3.

POINT 7

“Having regard to the need to achieve 
consistent levels of protection for 

groundwater, environmental quality 
standards (EQS) and threshold values 

(TV) should be established”.





Ammonium TV (21 MS): Min value = 

0.084 mg/L, max value:  52 mg/L

ID MS

min TV 

(mg/L)

max TV 

(mg/L)

unique TV 

(mg/L)

1 Austria 0.5

2 Belgium 0.3 3.9

3 Bulgaria 0.5

4 Cyprus 0.5

5 Czech Republic 0.5

6 Denmark

7 Estonia ammonium has been never found in gw

8 Finalnd 0.25

9 France 0.5

10 Germany 0.5 52

11 Hungary 0.5 5

12 Ireland 0.084 0.22 0.2

13 Italy 0.5

14 Latvia 0.8

15 Lithuania 3

16 Luxembourg 0.5

17 Malta 0.25

18 Poland 1.92

19 Portugal ammonium does not pose gw bodies at risk

20 Romania 0.5 9.9

21

Slovak

Republic 0.25 0.5

22 Slovenia ammonium does not pose gw bodies at risk

23 Spain 0.5

24 Sweden 1.5

25 The Netherlands                no anthropogenic origin

26 UK 0.37



2.6.1.2 Ecotoxicological data

According to Annex V of the WFD, the base set of

taxa that should be used in setting quality standards

for water are algae and/or macrophytes, Daphnia

(or representative invertebrate organisms for saline

waters), and fish in relation to water column

standards. However, for the purpose of quality

standard setting, the data should not be

restricted to this base set. All available data for

any taxonomic group or species should be

considered, provided the data meet quality

requirements for relevance and reliability (Section

2.6.2).

ANNEX II: 2. the assessment of TVs should

take into account:

1) the origins of the pollutants;

2) their possible natural occurrence;

3) their toxicology;

4) their dispersion tendency;

5) their persistence;

6) their bioaccumulation potential





Research should be conducted in order to provide

better criteria for ensuring groundwater ecosystem

quality and protection.

Where necessary, the findings obtained should be

taken into account when implementing or revising this

Directive. Such research, as well as dissemination of

knowledge, experience and research findings, needs to

be encouraged and funded.
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Diacyclops belgicusEucyclops serrulatus

LC50: concentration of the chemical that kills 50% of the exposed individuals.



HC5c = 9.88 mg/L NH4
+

pH: 7.5 and T= 15°C

HC5 = 13.87 mg/L NH4
+

pH: 7.5 and T= 15°C
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Base set of taxa: 
- algae

- macrophytes

- Daphnia

- fish

Base set of taxa + copepods: 
- algae

- macrophytes

- Daphnia

- Fish

- Eucyclops serrulatus

- Diacyclops belgicus



NH4
+: 0.032 mg/L

NH4
+: 1.2 mg/L



Di Lorenzo T., Cifoni M. Lombardo P., Fiasca B., Galassi D.M.P. (2015) Ammonium threshold values for groundwater quality in the EU may not protect 

groundwater fauna: evidence from an alluvial aquifer in Italy. Hydrobiologia, 743:139–150. 

TV= 0.032 mg/L

H bores: NH4
+ > 32 μg/L

L bores: NH4
+ < 32 μg/L

DBE Chronic Lethality: 32 μg/L

SB + nSB

SB 

P=0.001433

P=0.000509



Map of distribution of

NH4
+ concentrations 

across

sampling sites

(after Caschetto et al., 

2014)



L = sites with NH4
+ concentrations < 32 μg/L NH4

+

H = sites with ammonium concentration > 32 μg/L NH4
+

Caschetto M., Galassi D.M.P., Petitta M. & Aravena R. (2016, in press) Evaluation of the sources of nitrogen compounds and their influence on the biological 

communities in the hyporheic zone of the Sagittario River, Italy: an isotopic and biological approach, Italian Journal of Geosciences DOI: 

10.3301/IJG.2016.07

SBSB + nSB

P=0.004430 P= 0.004793





Thank you for your attention





Groundwater associated aquatic 

ecosystems (GWAAEs) are ecosystems that 

belong to surface water bodies (rivers, 

lakes, transitional WB or coastal WB), which 

status (ecological or chemical) or 

environmental objectives could be affected 

by alterations of groundwater level or 

pollutant concentrations that are 

transported through groundwater. 



pseudo F1,11 = 79.97; P < 0.001

The metabolism of the SB species is about 10 times

lower than the metabolism of the nSB one

Di Lorenzo T., Di Marzio W.D., Spigoli D., Baratti M., Messana G., Cannicci S., Galassi D.M.P., 2015. Metabolic rates of a hypogean and an 

epigean species of copepod in an alluvial aquifer. Freshwater Biology, 60: 426-435.



We investigated NH4
+ contamination in 17 

alluvial and 9 rocky aquifers of the Abruzzo 

region (central Italy).

We used 10,000 groundwater samples 

withdrawn from 520 sites (bores and 

springs: grey spots) from 2010 to 2014.
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ID MS

min TV 

(mg/L)

max TV 

(mg/L)

unique TV 

(mg/L)
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2 Belgium 0.3 3.9

3 Bulgaria 0.5

4 Cyprus 0.5

5 Czech Republic 0.5

6 Denmark

7 Estonia ammonium has been never found in gw

8 Finalnd 0.25

9 France 0.5

10 Germany 0.5 52

11 Hungary 0.5 5

12 Ireland 0.084 0.22 0.2

13 Italy 0.5

14 Latvia 0.8

15 Lithuania 3

16 Luxembourg 0.5

17 Malta 0.25

18 Poland 1.92

19 Portugal ammonium does not pose gw bodies at risk

20 Romania 0.5 9.9

21

Slovak

Republic 0.25 0.5

22 Slovenia ammonium does not pose gw bodies at risk

23 Spain 0.5

24 Sweden 1.5

25 The Netherlands                no anthropogenic origin

26 UK 0.37
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