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WFD Roof report on Monitoring  - Part II:

Status report: Towards the development of 

groundwater monitoring in the Danube River Basin
Annex 1
Detailed description of monitoring programmes in the groundwater bodies of basin-wide importance
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1: Deep Groundwater Body – Thermal Water

	EUCD_BODY
	NAME
	Country

	DEGK11110
	Deep Thermal Groundwater Body in the Lower Bavarian and Upper Austrian Molasse Basin
	Germany

	ATGK100158
	Deep Thermal Groundwater Body in the Lower Bavarian and Upper Austrian Molasse Basin
	Austria

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	The thermal groundwater of the Malmkarst (Upper Jurassic) in the “Lower Bavarian and Upper Austrian Molasse Basin” is of transboundary importance and the only important deep groundwater body in Lower Bavaria and Upper Austria in terms of the WFD. It is used for spa purposes and in order to gain geothermal energy. 

With the established monitoring system the following monitoring strategies should be combined:

· Surveillance groundwater monitoring with the aim at collection on relevant background information on status of the groundwater body to enable the determination of trends caused by anthropogenic and natural impacts.

· Early warning monitoring for the determination of actual sources of groundwater deterioration.

· Monitoring linked to use which serves as a protection of functions and uses, as quality monitoring of spa water supplies.

The design of a monitoring network includes the definition of the density and locations of measuring points, the selection of parameters, measuring and sampling frequency.

For transboundary groundwater bodies it is recommended that the monitoring programmes on both sides of the border should be combined and harmonised.

In general the access to a deep groundwater body is difficult. Therefore the essential information like quantity and quality groundwater data is difficult and costly. 

Because of the extremely high costs it was not possible to establish a monitoring network with special observation boreholes. 

Because of this facts existing boreholes, where the thermal water for geothermal or spa purposes is extracted, were used as measuring and/or sampling sites. At most sites data are measured or sampled by private companies which follow the obligations of the local administration. Thus most of the recorded data are taken during extraction of the thermal water, which means that the data do not represent a totally uninfluenced status.

There is only one station, the station in Reichersberg, where data are measured and sampled by the Austrian Hydrological Service. This station is uninfluenced by extractions.

Those facts have to be taken in to account in the interpretation and the use of monitoring results. From this point of view significant limitations and compromises in the network design and in quantity and quality assessment of the groundwater have to be accepted.

	Criteria for selection of parameters

	Annual report:

The following parameters are mandatory required according to the provisions by the authorities:

Colour, turbidity, smell, temperature, electrical conductivity, pH value, solved oxygen, free carbon dioxide, acid capacity, calcium, magnesium, sodium, potassium, total manganese, total iron, ammonium, chloride, number of colonies at 20°C, number of colonies at 36°C, Escherichia coli, coliforms, redox potential. 

Five year report:

The following determinants are mandatory required according to the provisions by the authorities:

Colour, turbidity, smell, temperature, electrical conductivity, pH value, solved oxygen, free carbon dioxide, hydrogen sulphide, acid capacity, calcium, magnesium, sodium, potassium, total manganese, total iron, dissolved aluminium, arsenic III, arsenic IV, ammonium, chloride, fluoride, iodide, bromide, sulphate, sulphide, nitrate, nitrite, hydrogen carbonate, ortho-phosphate, silicic acid, dissolved organic carbonic, number of colonies at 20°C, number of colonies at 36°C, Escherichia coli, coliforms, barium, lithium, strontium, sum of hydrocarbons, methane, boron, deuterium, tritium, 13C, 14C, 18O, helium, redox potential.

	Sampling and analysis methodologies 

	The sampling and analysis methodologies are based on standard methods given by ÖNORM (AT) or DIN (DE) and internal standards ISO for (AT, DE). 

	Criteria for chemical monitoring frequency 

	With the established monitoring system the following monitoring strategies should be combined.

Surveillance groundwater monitoring with the aim at collection on relevant background information on status of the groundwater body to enable the determination of trends caused by anthropogenic and natural impacts.

Early warning monitoring for the determination of actual sources of groundwater deterioration.

For this purposes a yearly program and a five year monitoring program (see above) were established.

Monitoring linked to use which serves as a protection of functions and uses, as quality monitoring of spa water supplies.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	The given parameters can only be analysed by laboratories that are accredited by the authorities. 

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	-

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	See criteria for quality monitoring 

	Criteria for selection of parameters 

	The following parameters are mandatory required:

Annual extraction in m3/s     
annual

Annual reinjection in m3/s      
annual

Actual extraction in l/s           
continuous

Actual reinjection in l/s            
continuous

Flow pressure                        
continuous

Close in pressure and recovery measurements
15 min/ week 

Well head pressure                   
continuous

Temperature of the extracted water     
continuous

Temperature of the reinjected water     
continuous

Air temperature                                  
continuous

Electrical conductivity
continuous

	Sampling and analysis methodologies 

	The sampling and analysis methodologies are based on standard methods given by ÖNORM or DIN.

	Criteria for quantity monitoring frequency 

	With the established monitoring system the following monitoring strategies should be combined.

Groundwater monitoring with the aim at collection on relevant background information on status of the groundwater body.

Early warning monitoring for the determination of actual sources of groundwater deterioration.

For this purposes a yearly program and a five year monitoring program (see above) were established.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	Because of the data are measured or sampled only by the users (private companies) it is their duty to control their equipment in regular time periods. 

The instruments for measuring the parameters: temperature, water pressure, extraction and conductivity have to be controlled every week. 

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	-

	

	MONITORING SITES

	Monitoring start date 

	Bad Füssing (D) since 1975, all other sites since the beginning of extraction.

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Germany (Bavaria)
	5
	4
	0
	0

	Austria (Upper Austria)
	1
	4
	0
	0

	Total
	6
	8
	0
	0

	Additional monitoring requirements in relation to drinking water protected areas

	-


2: Upper Jurassic – Lower Cretaceous Groundwater Body

	EUCD_BODY
	NAME
	Country

	RO_DL06
	Upper Jurasic-Lower Cretaceous
	Romania

	BG1G000J3K049 (formerly BG_DGW02)
	Malm-Valanginian (Hauterivian) Karst Basin
	Bulgaria

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO:

Depth of GWB: confined, deep GWB – network density 1well/250 – 400 km2

BG:

Monitoring network design from 1980. At this moment Bulgaria has 225 working stations-wells, springs and pump-station. The aim of national system for monitoring in Bulgaria is the assessment of quality determinants of trends, the risk assessment, impacts and natural influences. There are two stations for chemical monitoring on the territory of the transboundary groundwater body BG 046.

	Criteria for selection of parameters


	RO:

Surveillance program A and B
 -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

BG:

In accordance with Bulgarian legislation (Order 5) the obligatory parameters for every monitoring site are: temperature, hydrogen, oxygen, COD, conductivity, calcium, magnesium, iron, manganese, hydrocarbonat, chloride,  sulphide, phosphorus, ammonium, nitrate and nitrite, mineralization.

For a detailed list see Annex 5

	Sampling and analysis methodologies 

	RO:

All sampling should be performed after pumping a minimum of 3 water volumes of the well.

BG:

Sampling and analysis methodologies are based on standard methods given by the Bulgaria National Standards (BNS) and international standards ISO.

Parameters

Standards

Temperature

ВNS117.1,4.01

PH

BNS 17.1.4.27

Oxygen

BNS EN 25814

Elect. conductivity

BNS EN 27888

COD 

ISO 6060:1989

Ammonium

BNS ISO 7150-1

Nitrate

BNS EN 26777

Phosphate PO4-P

BNS EN ISO 6878

Calcium

BNS ISO 6059:2002

Chloride

ISO 9297:1989

Sulphate

BNS 

Cyanide
ISO 6703/2:1984/E/

Phenol

BNS ISO 6468:1996

Iron

BNS ISO 6332:2002/F/

Manganese

BNS ISO 6333-2002

Ammonium nitrogen NH4-N

BNS ISO 7150-1:2002

Nitrite NO2-N

BNS EN 26777 1997

Nitrate NO3-N

BNS ISO 7890-3:1998

Chrome

BNS 17.1.4.17-1979



	Criteria for chemical monitoring frequency 

	RO:

Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

BG:

In accordance with the methodology of groundwater quality monitoring groundwater samples are taken two (February and August) or four times in a year.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	RO:

All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

BG:

The chemical monitoring for groundwaters is carried out by the Executive Environment Agency with their regional laboratories (15 on the territory of Bulgaria). The results from the measurement are imported to a central database.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	-

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO:

The depth of the GWB – network density 1 well/250 – 400 km2

BG:

The quantity network has the aim

· to provide data to validate conceptual model groundwater flow system  

· to enable classification of status calculation of available resource and 

· to estimate flows across Member State boundary. 

There is one station for quantity monitoring on the territory of the transboundary GWB BG046.

	Criteria for selection of parameters 

	RO:

· Water level for wells

· Discharge for springs

· Water pressure for artesian wells

BG:

· water levels

· spring flows

· base flows in rivers

· temperature

	Sampling and analysis methodologies 

	RO:

Manual or automatic water level measurement

BG:

Sampling methodology is depending on kind of monitoring station.

The equipment of monitoring network for quantity analysis is old fashioned- level indicator, thermometer (°C) are used. Some wells are equipping with a limnigraf.

	Criteria for quantity monitoring frequency 

	RO:

1 measurement/15 days

BG:

Samples taken by volunteers: 1/day

Measurement done by the National Institute of Meteorology and Hydrology: 1/month

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	RO:

Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

BG:

The measures are done by the National Institute of Meteorology and Hydrology with the assistance from regional structures (4 on the territory of Bulgaria). The results are input to the central database. The Ministry of Environment and Water receives these data from the last 5 years.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	-

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006, BG: 1980

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	13
	13
	0
	0

	Bulgaria
	23
	16
	0
	0

	Total
	36
	29
	0
	0

	Additional monitoring requirements in relation to drinking water protected areas

	-


3: Middle Sarmatian – Pontian Groundwater Body

	EUCD_BODY
	NAME
	Country

	RO_PR05
	Sarmaţian-Ponţian
	Romania

	MDPR01
	
	Moldova (no data)

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	Depth of GWB: confined, deep GWB – network density 1 well/250 – 400 km2

	Criteria for selection of parameters


	Surveillance program A and B -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

	Sampling and analysis methodologies 

	All sampling should be performed after pumping a minimum of 3 water volumes of the well.

	Criteria for chemical monitoring frequency 

	Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	-

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	The depth of the GWB – network density 1 well/250 – 400 km2

	Criteria for selection of parameters 

	· Water level for wells;

· Discharge for springs;

· Water pressure for artesian wells.

	Sampling and analysis methodologies 

	Manual or automatic water level measurement

	Criteria for quantity monitoring frequency 

	1 measurement/15 days

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	-

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	35
	35
	0
	0

	Moldova
	
	
	
	

	Total
	
	
	
	

	Additional monitoring requirements in relation to drinking water protected areas

	-


4: Sarmatian

	EUCD_BODY
	NAME
	Country

	RO_DL04
	Sarmaţian
	Romania

	BG2G00000N016 (formerly BG BSGW01)
	Neogen-sarmat
	Bulgaria

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO:

Depth of GWB: confined, deep GWB – network density 1 well/250 – 400 km2

BG:

Monitoring network design from 1980. At this moment Bulgaria has 225 working stations-wells, springs and pump-station. The aim of national system for monitoring in Bulgaria is the assessment of quality determinants of trends, the risk assessment, impacts and natural influences. There is one station for chemical monitoring on the territory of the transboundary groundwater body BG 049.

	Criteria for selection of parameters


	RO:

Surveillance program A and B -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

BG:

In accordance with Bulgarian legislation (Order 5) the obligatory parameters for every monitoring site are: temperature, hydrogen, oxygen, COD, conductivity, calcium, magnesium, iron, manganese, hydrocarbonat, chloride, sulphide, phosphorus, ammonium, nitrate and nitrite, mineralization.

For detailed list see Annex 5

	Sampling and analysis methodologies 

	RO:

All sampling should be performed after pumping a minimum of 3 water volumes of the well.

BG:

Sampling and analysis methodologies are based on standard methods given by the Bulgarian National Standards (BNS) and the international standards ISO.

Parameters

Standards

Temperature

ВNS117.1,4.01

PH

BNS 17.1.4.27

Oxygen

BNS EN 25814

Elect. conductivity

BNS EN 27888

COD 

ISO 6060:1989

Ammonium

BNS ISO 7150-1

Nitrate

BNS EN 26777

Phosphate PO4-P

BNS EN ISO 6878

Calcium

BNS ISO 6059:2002
Chloride

ISO 9297:1989

Sulphate

BNS

Cyanide

ISO 6703/2:1984/E/

Phenol

BNS ISO 6468:1996

Iron

BNS ISO 6332:2002/F/

Manganese

BNS ISO 6333-2002

Ammonium nitrogen NH4-N

BNS ISO 7150-1:2002

Nitrite NO2-N

BNS EN 26777 1997

Nitrate NO3-N

BNS ISO 7890-3:1998

Chrome

BNS 17.1.4.17-1979



	Criteria for chemical monitoring frequency 

	RO:

Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

BG:

In accordance with the methodology of groundwater quality monitoring groundwater samples are taken two (february and august) or four times in a year.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	RO:

All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

BG:

The chemical monitoring for groundwaters is carried out by the Executive Environment Agency with their regional laboratories (15 on the territory of Bulgaria). The results from the measurement are imported to a central database.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	-

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO:

The depth of the GWB – network density 1 well/250 – 400 km2

BG:

The quantity network has the aim

· to provide data to validate conceptual model groundwater flow system  

· to enable classification of status calculation of available resource and 

· to estimate flows across Member State boundary. 

There is one station for quantity monitoring on the territory of the transboundary GWB BG049.

	Criteria for selection of parameters 

	RO:

· Water level for wells

· Discharge for springs

· Water pressure for artesian wells

BG:

· water levels

· spring flows

· base flows in rivers

temperature

	Sampling and analysis methodologies 

	RO:

Manual or automatic water level measurement

BG:

Sampling methodology is depending on kind of monitoring station.

The equipment of monitoring network for quantity analysis is old fashioned- level indicator, thermometer (°C) are used. Some wells are equipping with a limnigraf.

	Criteria for quantity monitoring frequency 

	RO:

1 measurement/15 days

BG:

Samples taken by volunteers: 1/day

Measurement done by the National Institute of Meteorology and Hydrology: 1/month

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	RO:

Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

BG:

The measures are done by the National Institute of Meteorology and Hydrology with the assistance from regional structures (4 on the territory of Bulgaria). The results are input to the central database. The Ministry of Environment and Water receives these data from the last 5 years.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	-

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006, BG: 1980

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	7
	7
	0
	0

	Bulgaria
	7
	7
	0
	0

	Total
	14
	14
	0
	0

	Additional monitoring requirements in relation to drinking water protected areas

	-


5: Mures/Maros

	EUCD_BODY
	NAME
	Country

	RO_MU20, RO_MU22
	Upper Pleistocene–Holocene Arad plain, Lower Pleistocene of Mureş alluvial fan,
	Romania

	HU_p.2.13.1 (former code:HU_p.2.12.1)

HU_p.2.13.2 (former code:HU_p.2.12.2)
	Maros
	Hungary

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO_MU20: Depth of GWB: shallow GWB – network density 1well/20 – 50 km2

RO_MU22: Depth of GWB: confined, deep GWB – network density 1 well/250 – 400 km2

HU:

General criteria for the porous GWBs in basins:

For the surveillance monitoring in the upper 50 m thick zone of the water body, which can be affected by the spreading of pollution of surface origin, groundwater quality monitoring wells or groups of wells with screens at different depths below the unsaturated zone are selected based on the principle of type-specific monitoring (types are specified by combining hydrogeological and land use characteristics) and the number of observation points for each type must be sufficient for statistical analysis (5 to 30). The afore-mentioned network is operated by the state and is completed by observation wells in the safeguard zones of perspective drinking water sources, as well as observation and operating wells on vulnerable drinking water sources in use. Deeper layers are monitored by selected operating wells of water works of different depth.  In case of transboundary water bodies the quality of groundwater crossing the state boundary is monitored at least at 3 observation points for each water body.

	Criteria for selection of parameters 

	RO: 

Surveillance program A and B
 -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

For RO_MU20 additional: Vulnerable zones program – NH4, NO2, NO3, oPO4

HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

Further components – if necessary - are to be determined based on the results of the basic survey and on the risk status. 

	Sampling and analysis methodologies 

	RO: Sampling methodologies – All sampling should be performed after pumping a minimum of 3 water volumes of the well.

HU:

Sampling and analyses of water samples is carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	RO:

Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

HU:

Surveillance monitoring: in the starting year (2007): 3–4 samplings and analyses per year should be carried out for unconfined aquifers, in case of  confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

Operational monitoring if necessary: 1–4 sampling(s) per year depending on the hydrogeological conditions and risk status.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	RO_MU20/RO_MU22: All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results. Data will be controlled by screening limit value and anion-cation equivalence.

The collection, processing and evaluation of data will be carried out on national level. 

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	RO: -

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO_MU20: The depth of the GWB – network density 1 well/20 – 50 km2

RO_MU22: The depth of the GWB – network density 1 well/250 – 400 km2

HU:

General criteria for porous GWBs in basins:

In the upper 5 to 10 m of the saturated zone groundwater level is observed by a national network, which was designated by consideration of the near-surface geological formations. The density of the network should be appropriate for the mapping of the shallow groundwater level below the surface, for the determination of its typical fluctuations, as well as its changes caused by natural and human interventions, especially along water courses and in protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones) and with special regard to the determination of the rate of transboundary groundwater flow. Piezometric levels of deeper layers are monitored by the network of deep monitoring wells selected on the basis of the vertical and horizontal structure of the water body. The network should provide data for the verification of models simulating natural and anthropogenic changes induced by water abstraction, and for the determination of the rate of transboundary groundwater flow. Wells observing water levels near to larger water abstraction sites complete the network. 

The HU_p.2.13.1 GWB is at risk in terms of quantity, mainly because the transboundary flow rate from Romania to Hungary is uncertain. In the course of the design of the monitoring it has to be taken into consideration, that the deeper layers used for drinking water abstraction may – especially in the vicinity of large water works – easily get overused, thus leading to the permanent decline of piezometric levels of groundwater. 

	Criteria for selection of parameters 

	RO: 

· Water level for wells;

· Discharge for springs;

· Water pressure for artesian wells.

HU:

The parameter to be observed is water level.

	Sampling and analysis methodologies 

	RO: 

Manual or automatic water level measurement

HU: 

Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	RO_MU20: 
The water level variation regime (3 or 6 days)

RO_MU22: One measurement/15 days

HU:

Continuous recording of water level measurements is necessary. If this is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)

	RO_MU20/RO_MU22: 

Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

HU:

Organisations operating national monitoring networks should have ISO accreditation. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the technical guidance documents of water management. The control of data should be carried out on the basis of the threshold set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level as well.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	RO: -

HU: -

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	56
	56
	0
	

	Hungary
	118
	144
	134
	3

	Total
	174
	200
	134
	3

	Additional monitoring requirements in relation to drinking water protected areas

	-


6: Somes/Szamos

	EUCD_BODY
	NAME
	Country

	RO_SO01, RO_SO13
	Holocene and upper Pleistocene from Somes alluvial fan, Conul Someşului (Pleistocen mediu şi inferior)
	Romania

	HU_p.2.1.2
	Szamos-Bereg-süllyedék
	Hungary


	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO_SO01: Depth of GWB: shallow GWB – network density 1well/20 – 50 km2

RO_SO13: Depth of GWB: confined, deep GWB – network density 1 well/250 – 400 km2

HU:

General criteria for the porous GWBs in basins:

For the surveillance monitoring in the upper 50 m thick zone of the water body, which can be affected by the spreading of pollution of surface origin, groundwater quality monitoring wells or groups of wells with screens at different depths below the unsaturated zone are selected based on the principle of type-specific monitoring (types are specified by combining hydrogeological and land use characteristics) and the number of observation points for each type must be sufficient for statistical analysis (5 to 30). The afore-mentioned network is operated by the state and is completed by observation wells in the safeguard zones of perspective drinking water sources, as well as observation and operating wells on vulnerable drinking water sources in use. Deeper layers are monitored by selected operating wells of water works of different depth. In case of transboundary water bodies the quality of groundwater crossing the state boundary is monitored at least at 3 observation points for each water body. 

	Criteria for selection of parameters 

	RO:

Surveillance program A and B
 -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

For RO_SO01 additional: Vulnerable zones program – NH4, NO2, NO3, oPO4

HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

	Sampling and analysis methodologies 

	RO: All sampling should be performed after pumping a minimum of 3 water volumes of the well.

HU: Sampling and analyses of water samples is carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	RO:

Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

HU:

Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for  unconfined aquifers, in case of  confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	RO: All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results.

Data will be controlled by screening by limit values and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level as well.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	RO: -

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO_SO01: The depth of the GWB – network density 1 well/20 – 50 km2

RO_SO13: The depth of the GWB – network density 1 well/250 – 400 km2

HU:

General criteria for porous GWBs in basins:

In the upper 5 to 10 m of the saturated zone groundwater level is observed by a national network, which was designated by consideration of the near-surface geological formations. The density of the network should be appropriate for the mapping of the shallow groundwater level below the surface, for the determination of its typical fluctuations, as well as its changes caused by natural and human interventions, especially along water courses and in protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones) and with special regard to the determination of the rate of transboundary groundwater flow. Piezometric levels of deeper layers are monitored by the network of deep monitoring wells selected on the basis of the vertical and horizontal structure of the water body. The network should provide data for the verification of models simulating natural and anthropogenic changes induced by water abstraction, and for the determination of the rate of transboundary groundwater flow. Wells observing water levels near to larger water abstraction sites complete the network. 

	Criteria for selection of parameters 

	RO: 

· Water level for wells;

· Discharge for springs;

· Water pressure for artesian wells.

HU: The parameter to be observed is water level

	Sampling and analysis methodologies 

	RO: Manual or automatic water level measurement

HU: Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	RO_SO01: The depth of GWB;

The water level variation regime

RO_SO13: One measurement/15 days

HU:

Continuous recording of water level is necessary. If it is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	RO: 

Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

HU:

Organisations operating national monitoring networks should have ISO certification. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the technical guidance documents of water management. The control of data should be carried out on the basis of the value limits set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	RO: -

HU: -

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	44
	44
	0
	0

	Hungary
	23
	34
	18
	2

	Total
	67
	78
	18
	2

	Additional monitoring requirements in relation to drinking water protected areas

	-


7: Upper Pannonian – Lower Pleistocene GWB from Backa and Banat /Dunav / Duna-Tisza köze deli r.

	EUCD_BODY
	NAME
	Country

	RO_BA18
	Upper Pannonian-lower Pleistocene
	Romania

	RS_DU10
	Dunav
	Serbia 

	HU_p.1.15.1(former cd:HU_P.1.17.1)

HU_p.1.15.2(former cd:HU_P.1.17.2)

HU_p.1.16.1(former cd:HU_P.1.18.1)

HU_p.2.11.1(former cd:HU_P.2.10.1)

HU_p.2.11.2(former cd:HU_P.2.10.2)
	DUNA-TISZA KÖZE DÉLI R.
	Hungary

	
	
	

	Note: Serbia has not yet established groundwater monitoring programme according to the requirements of WFD. Information presented below is based on the present status of groundwater monitoring on the part of national territory which covers group of GWB’s RS_DU10 (“Dunav”).      

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO: 

Depth of GWB: confined, deep GWB – network density 1well/250 – 400 km2

RS:

Measurements at 406 piezometer sites within the territory of Serbia were made during 1998 to 2004.  Groundwater levels were measured at 330 of these sites, and both groundwater levels and temperatures were measured at 76 sites.  

The criterion for the formation of the national chemical monitoring network, relating to chemical parameters as indicators of groundwater quality, was the assessment of potential pressures, impacts and natural influences.  It includes 68 piezometer sites.  During the past two decades chemical monitoring of varying scope was implemented at 34 to 97 piezometer sites.

Present chemical monitoring on the territory of groundwater body RS_DU10 includes 21 piezometer sites. 

HU:

General criteria for the porous GWBs in basins:

For the surveillance monitoring in the upper 50 m thick zone of the water body, which can be affected by the spreading of pollution of surface origin, groundwater quality monitoring wells or groups of wells with screens at different depths below the unsaturated zone are selected based on the principle of type-specific monitoring (types are specified by combining hydrogeological and land use characteristics) and the number of observation points for each type must be sufficient for statistical analysis (5 to 30). The afore-mentioned network is operated by the state and is completed by observation wells in the safeguard zones of perspective drinking water sources, as well as observation and operating wells on vulnerable drinking water sources in use. Deeper layers are monitored by selected operating wells of water works of different depth. In case of transboundary water bodies the quality of groundwater crossing the state boundary is monitored at least at 3 observation points for each water body. 

	Criteria for selection of parameters


	RO: 

Surveillance program A and B
 -the parameters are listed in Annex 3

Operational program – according to previously determined pressure and risk areas

Drinking water protected areas program - according to Drinking water law (s. Annex 4)

International agreed program – according to the agreement with the transboundary partner

RS:

The national surveillance monitoring of chemical parameters is based on the parameters listed in 

Annex 6. All groundwaters (i. e. the group of GWB’s RS_DU10 ) are currently monitored for all of the listed parameters. The criteria for the selection of parameters to be monitored included a list of pollutants and an assessment of potential pressures, impacts and natural influences, which were used for a surface water and groundwater monitoring program undertaken in specific regions.  
HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

Further components – if necessary - are to be determined based on the results of the basic survey and on the risk status.

	Sampling and analysis methodologies 

	RO: All sampling should be performed after pumping a minimum of 3 water volumes of the well.

RS:

The sampling and chemical analysis methodology is based on the national standards JUS H.Z1 and JUS ISO (Sampling ISO 5667-11) and international standards ISO, EPA, APHA AWWA WEF and ASTM. (Annex 6)
HU: Sampling and analyses of water samples are carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	RO:

Surveillance program A – 1 analysis/6 years 

Surveillance program B – 2 analyses/year (low and high waters)

Operational program – 4 analyses/year 

Drinking water protected areas program – 4 analyses/year

Vulnerable zones program – 2 analyses/year

International agreed program – according to the agreement with the transboundary partner (2/year) 

RS:

Based on long-term monitoring, specialists have concluded that annual testing of the said parameters is adequate to assess groundwater quality status.  More frequent groundwater quality monitoring has been designed for extraordinary situations.

HU:

Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for unconfined aquifers, in case of confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

Operational monitoring if necessary: 1 to 4 sampling(s) per year depending on the hydrogeological conditions and risk status.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	RO:

All analyses are performed in ANAR laboratories. There are 41 ANAR labs. All the laboratories are or will be accredited according to ISO 17025/2000.

The analyses are performed according to Romanian standards, that are also ISO and EN standards.

RS:

The laboratory of the Hydro-meteorological Service of Serbia, which conducts groundwater quality monitoring, has been certified by the JUAT (the certification body of Serbia).  It implements QA/QC in accordance with the JUS ISO IEC 17 025 standard.  Since 2002 this laboratory has been included in intercomparison with 36 other laboratories from the Danube countries, under the auspices of the ICPDR, including organization and distribution of test samples from the VITUKI Institute from Budapest, Hungary.  The laboratory is audited four times a year against all water quality and sediment parameters relevant to the Danube river.   

The results of groundwater quality analyses are available to all interested institutions, along with a cover letter and explanation of the purpose for which they are to be used.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results. 

Data will be controlled by screening by limit values and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level.



	Justifying why chemical monitoring programme/s are delayed 

	RO/HU: -

RS:

Due to Serbia’s late involvement in the process of the implementation of the WFD, the characterisation of groundwaters has not yet been finalized. After the finalization of the characterisation of groundwater bodies and the inventory of point and diffuse pollution sources for the entire territory of Serbia have been completed, the list of monitored groundwater quality parameters will be developed, amended and synchronized with other Danube countries and the WFD.  

From a legal point of view, current national water legislation is not harmonized with WFD.  A proposal for a new Water Act is in the process of revision.  

	Need of further development of the chemical monitoring programme  

	RO: -

RS:

The need for further development of chemical monitoring programme will be discussed after the characterisation process. 

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	RO: The depth of the GWB – network density 1well/250 – 400 km2

RS:

The network has been designed in the form of primary and secondary stations.  Primary stations are sited perpendicular to groundwater flow, and secondary stations are either distributed between cross-sections or are solitary piezometers.  Water intakes at cross-sectional stations (piezometers) were designed in such a way that some of them tap the main water-bearing layer while others tap the upper semi-pervious layer.  

HU: 

General criteria for porous GWBs in basins:

In the upper 5 to 10 m of the saturated zone groundwater level is observed by a national network, which was designated by consideration of the near-surface geological formations. The density of the network should be appropriate for the mapping of the shallow groundwater level below the surface, for the determination of its typical fluctuations, as well as its changes caused by natural and human interventions, especially along water courses and in protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones) and with special regard to the determination of the rate of transboundary groundwater flow. Piezometric levels of deeper layers are monitored by the network of deep monitoring wells selected on the basis of the vertical and horizontal structure of the water body. The network should provide data for the verification of models simulating natural and anthropogenic changes induced by water abstraction, and for the determination of the rate of transboundary groundwater flow. Wells observing water levels near to larger water abstraction sites complete the network.

	Criteria for selection of parameters 

	RO: 

· Water level for wells;

· Discharge for springs;

· Water pressure for artesian wells.

RS: groundwater level and temperature.

HU: water level. 

	Sampling and analysis methodologies 

	RO: Manual or automatic water level measurement

RS:

manual water level measurement

HU: -

	Criteria for quantity monitoring frequency 

	RO:

1 measurement/15 days

RS:

The basic monitoring frequency criteria include the conditions which allow maximum information on groundwater regime changes to be obtained and a cost-benefit analysis of the frequency.  Measurements at primary stations are made 6 times a month, and at secondary stations 3 times a month.

HU: 

Continuous recording of water level and yield measurements is necessary. If this is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	RO: 

Data control by field inspections from INHGA experts;

Data validation by INHGA database expert

RS:

Data measured in situ are entered into an Oracle 9 database and are subjected to three tests:  

(1) logical test to correct any database entry errors, 

(2) logical test to correct any data entry errors made in the field, and 

(3) data analysis by comparison to data from other stations and surface watercourses using the graphoanalytical method, to correct any measurement errors.  

If these tests suggest that the data are not reliable, the data are not released.  

HU:

Organisations operating national monitoring networks should have ISO accreditation. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the technical guidance documents of water management. The control of data should be carried out on the basis of the value limits set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level as well.

	Justifying why quantity monitoring programme/s are delayed 

	RO/HU: -

RS:

Quantity monitoring programme according to WFD is delayed for the same reason as the chemical monitoring programme.  

	Need of further development of the quantity monitoring programme 

	RO: -

RS:

Monitoring needs to be expanded to include the deeper parts of main water-bearing layer, which current monitoring network does not cover.

HU: -

	MONITORING SITES

	Monitoring start date 

	RO: 01.01.2006, RS: 1 January 1992, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Romania
	40
	40
	0
	0

	Serbia 
	48
	21
	0
	0

	Hungary
	248
	204
	136
	10

	Total
	336
	265
	136
	10

	Additional monitoring requirements in relation to drinking water protected areas

	-


8:Podunajska Basin, Zitny Ostrov / Szigetköz, Hanság-Rábca

	EUCD_BODY
	NAME
	Country

	SK1000200P, SK1000300P
	Quaternary intergranular groundwater body in alluvial sediments of Podunajska basin
	Slovak Republic

	HU_p.1.1.1, HU_p.1.1.2
	GWBS (EXCEPT THERMAL GWB OF > 30 OC) IN ALLUVIAL SEDIMENTS OF SZIGETKÖZ AND HANSÁG-RÁBCA VALLEY 
	Hungary


	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK:

Criteria for the selection of monitoring sites:

For the surveillance monitoring, every groundwater body is covered at least with one groundwater quality monitoring site. Monitoring sites have been selected based on regional conceptual model in following areas within each individual GWB:

- in areas with predominant infiltration of rainwater into groundwaters (if existed),

- in areas with low vulnerability (if existed) or,

- in areas with prevailing landuse.  

Only sampling sites not influenced by point source of pollution with local importance has been selected. Preferable springs were included into surveillance monitoring network

Operational monitoring is carried out in all groundwater bodies at chemical risk and possibly at chemical risk. Groundwater body SK1000300P is at chemical risk and groundwater body SK1000200P is possibly at chemical risk. Selections of monitoring sites have been based mainly on the assumption of influences of both point and diffuse sources of pollution within each individual GWB. Operational monitoring includes also sites monitored for meeting the international and national obligations (monitoring sites in Žitný ostrov, supplemented sites for monitoring of nitrogenious substances).

HU:

General criteria for the porous  GWBs in basins:

For the surveillance monitoring in the upper 50 m thick zone of the water body, which can be affected by the spreading of pollution of surface origin, groundwater quality monitoring wells or groups of wells with screens at different depths below the unsaturated zone are selected based on the principle of type-specific monitoring (types are specified by combining hydrogeological and land use characteristics) and the number of observation points for each type must be sufficient for statistical analysis (5 to 30). The afore-mentioned network is operated by the state and is completed by observation wells in the safeguard zones of perspective drinking water sources, as well as observation and operating wells on vulnerable drinking water sources in use. Deeper layers are monitored by selected operating wells of water works of different depth. In case of transboundary water bodies the quality of groundwater crossing the state boundary is monitored at least at 3 observation points for each water body. 

	Criteria for selection of parameters 

	SK:

The extent of groundwater quality parameters has been established in accordance with the Government order 354/2006 Coll. on Human Consumption Water Requirements and Human Consumption Water Quality Control, except for microbiological and biological parameters.  Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption is fully transposed in this order.

Parameters to be monitored in every well are as follows:

Measurements in situ: Standardised conductivity, Eh-sampling, Acid neutralisation capacity, Base neutralization capacity, Colour, Odour, Sediment content, oxygen content/saturation, pH-value, groundwater temperature, air temperature, groundwater level
Basic physico-chemical substances: Natrium, Potassium, Calcium, Magnesium, Manganese, Iron, Ammonia ions, Nitrates, Nitrites, Chlorides, Sulphates, Phosphates, Silicates, Carbonates, Hydrogencarbonates, COD-Mn, Hydrogen sulfides, TOC,  forms of CO2

Further parameters (Annex 7) are determined based on the existing results of monitoring, on the specific local conditions and on the risk status.

HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

Further components – if necessary - are to be determined based on the results of the basic survey and on the risk status.

	Sampling and analysis methodologies 

	SK: 

Methodology of field sampling and in situ measurements has been designed according to Slovak national standards.

HU: Sampling and analyses of water samples are carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	SK: 

In accordance with reduced variant of “Program of water status monitoring 2007” groundwater samples are taken once a year.

In Žitný ostrov area groundwater samples are taken 2 times a year (in 19 multilevel piezometric boreholes) and 4 times a year (in 15 multilevel piezometric boreholes).

HU:

Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for unconfined aquifers, in case of  confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

Operational monitoring if necessary: 1 to 4 sampling(s) per year depending on the hydrogeological conditions and risk status.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	SK:

Representative groundwater field sampling is an important part of the monitoring and achieving correct data. Chemical analyses are assessed in accredited geoanalytical laboratories of the Dionýz Štúr State Geological Institute. At the same time 5% of the samples are taken for control analyses which are assessed in independent accredited laboratories. The final input data is verified and imported to the central database system INGRES in SHMI.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results.

Data will be controlled by screening by limit values and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	SK: Optimisation of the extent of groundwater quality determinants in accordance with identified impact and pressures. Selection of groundwater quality monitoring sites will be revised on the basis of groundwater quality monitoring results from 2006.

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK: 

The monitoring network is oriented mainly on the first horizon of well saturated, quaternary sediments represent significant groundwater reservoir in Slovakia. The main criterion for quantitative monitoring is providing relevant data for groundwater regime and groundwater flow evaluation, short and long-term variation of groundwater level, evaluation of impacts of the dam Gabčíkovo on the hydrological regime of the groundwater and for estimation of the groundwater amount for water management by hydraulic models. The network should provide data for the verification of the anthropogenic changes induced by water abstraction (for indication of  negative trends of groundwater level due with groundwater abstraction).

HU:

General criteria for porous GWBs in basins:

In the upper 5 to 10 m of the saturated zone groundwater level is observed by a national network, which was designated by consideration of the near-surface geological formations. The density of the network should be appropriate for the mapping of the shallow groundwater level below the surface, for the determination of its typical fluctuations, as well as its changes caused by natural and human interventions, especially along water courses and in protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones) and with special regard to the determination of the rate of transboundary groundwater flow. Piezometric levels of deeper layers are monitored by the network of deep monitoring wells selected on the basis of the vertical and horizontal structure of the water body. The network should provide data for the verification of models simulating natural and anthropogenic changes induced by water abstraction, and for the determination of the rate of transboundary groundwater flow. Wells observing water levels near to larger water abstraction sites complete the network. 

In case of the water body HU p.1.1.1 in the course of the design of the quantity monitoring it has been taken into consideration, that the diversion of the Danube caused the area of the Szigetköz to be at risk: the decrease of the flow rate has led to the decrease of level and the changes in flow conditions of shallow groundwater along the main stream arm and thus to the damage of the ecosystem. 

	Criteria for selection of parameters 

	SK: 

Groundwater level in all monitoring points (wells), temperature in selected monitoring points with consideration to receive general spatial information of temperature changes in the entire groundwater bodies.

HU: The parameter to be observed is water level. 

	Sampling and analysis methodologies 

	SK: Monitoring network is equipped mainly with automatic stations, sampling is partly (29%) done by volunteers. Automatic stations use a pressure sensor, temperature is measured always in these stations by a specific sensor. Measurement by volunteers is done with tape measure equipment and thermometers.

HU: Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	SK: 

monitoring points equipped by automatic station: 1/day,

Measurement by volunteer (groundwater level and temperature): 1/week (Wednesday)

HU:

Continuous recording of water level is necessary. If it is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	SK:

Measuring of groundwater quantity is in accordance with Slovak technical standards. The Slovak Hydrometeorlogical Institute has certificate ISO 9001. Automatic stations are operated only by employees of Slovak Hydrometeorological Institute. Inspection in the field and transfer of data from automatic stations to PC is 1 time per 2 months. Quality control in monitoring points with measuring of groundwater by volunteers are made by employees of Slovak Hydrometeorological Institute 1 time per 3 months due with QA/ QC methodology.

HU:

Organisations operating national monitoring networks should have ISO certification. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the national level technical guidance documents of water management. The control of data should be carried out on the basis of the threshold set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level as well. 

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	SK: -

HU: -

	MONITORING SITES

	Monitoring start date 

	SK: 1931, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Slovak Republic
	283
	63
	0
	0

	Hungary
	97
	55
	61
	15

	Total
	380
	118
	61
	15

	Additional monitoring requirements in relation to drinking water protected areas

	-


9: Bodrog

	EUCD_BODY
	NAME
	Country

	SK1001500P
	Groundwater body in Quaternary alluvial sediments of Bodrog river basin
	Slovak Republic

	HU_P.2.4.2 

HU_P.2.5.2
	GWBS (EXCEPT THERMAL GWB OF > 30 OC) IN ALLUVIAL SEDIMENTS OF RÉTKÖZ AND BODROGKÖZ
	Hungary

	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK: 

Criteria for the selection of monitoring sites:

For the surveillance monitoring, every groundwater body is covered at least with one groundwater quality monitoring site. Monitoring sites have been selected based on regional conceptual model in following areas within each individual GWB:

- in areas with predominant infiltration of rainwater into groundwaters (if existed),

- in areas with low vulnerability (if existed) or,

- in areas with prevailing landuse.  

Only sampling sites not influenced by point source of pollution with local importance has been selected. Preferable springs were included into surveillance monitoring network

Operational monitoring is carried out in all groundwater bodies at chemical risk and possibly at chemical risk. Groundwater body SK1001500P is possibly at chemical risk Selections of monitoring sites have been based mainly on the assumption of influences of both point and diffuse sources of pollution within each individual GWB. Operational monitoring includes also sites monitored for meeting the international and national obligations (supplemented sites for monitoring of nitrogenous substances).

HU:

General criteria for the porous  GWBs in basins:

For the surveillance monitoring in the upper 50 m thick zone of the water body, which can be affected by the spreading of pollution of surface origin, groundwater quality monitoring wells or groups of wells with screens at different depths below the unsaturated zone are selected based on the principle of type-specific monitoring (types are specified by combining hydrogeological and land use characteristics) and the number of observation points for each type must be sufficient for statistical analysis (5 to 30). The afore-mentioned network is operated by the state and is completed by observation wells in the safeguard zones of perspective drinking water sources, as well as observation and operating wells on vulnerable drinking water sources in use. Deeper layers are monitored by selected operating wells of water works of different depth. In case of transboundary water bodies the quality of groundwater crossing the state boundary is monitored at least at 3 observation points for each water body. 

	Criteria for selection of parameters .

	SK:

The extent of groundwater quality parameters has been established in accordance with the Government order 354/2006 Coll. on Human Consumption Water Requirements and Human Consumption Water Quality Control, except for microbiological and biological parameters.  Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption is fully transposed in this order.

Parameters to be monitored in every well are as follows:

Measurements in situ: Standardised conductivity, Eh-sampling, Acid neutralisation capacity, Base neutralization capacity, Colour, Odour, Sediment content, oxygen content/saturation, pH-value, groundwater temperature, air temperature, groundwater level
Basic physico-chemical substances: Natrium, Potassium, Calcium, Magnesium, Manganese, Iron, Ammonia ions, Nitrates, Nitrites, Chlorides, Sulphates, Phosphates, Silicates, Carbonates, Hydrogencarbonates, COD-Mn, Hydrogen sulfides, TOC,  forms of CO2

Further parameters (Annex 7) are determined based on the existing results of monitoring, on the specific local conditions and on the risk status.

HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate.

	Sampling and analysis methodologies 

	SK:

Methodology of field sampling and in situ measurements has been designed according to Slovak national standards.

HU: Sampling and analyses of water samples is carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	SK:

In accordance with reduced variant of “Program of water status monitoring 2007” groundwater samples are taken once a year.

HU:

Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for  unconfined aquifers, in case of  confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	SK:

Representative groundwater field sampling is an important part of the monitoring and achieving correct data. Chemical analyses are assessed in accredited geoanalytical laboratories of the Dionýz Štúr State Geological Institute. At the same time 5% of the samples are taken for control analyses which are assessed in independent accredited laboratories. The final input data is verified and imported to the central database system INGRES in SHMI.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results.

Data will be controlled by screening by limit values and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level.

	Justifying why chemical monitoring programme/s are delayed 

	SK/HU: -

	Need of further development of the chemical monitoring programme  

	SK: Optimisation of the extent of groundwater quality determinants in accordance with identified impact and pressures. Selection of groundwater quality monitoring sites will be revised on the basis of groundwater quality monitoring results from 2006.

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK:

The monitoring network is oriented mainly on the alluvial deposits of the River Bodrog and its tributaries. The Quaternary aquifer is around 60 m thick. The main criterion for quantitative monitoring is providing relevant data for groundwater regime and groundwater flow evaluation, short and long-term variation of groundwater level, and for estimation of the groundwater amount for water management by hydraulic models. The network should provide data for the verification of the anthropogenic changes induced by water abstraction (for indication of negative trends of groundwater level due with groundwater abstraction).

HU:

General criteria for porous GWBs in basins:

In the upper 5 to 10 m of the saturated zone groundwater level is observed by a national network, which was designated by consideration of the near-surface geological formations. The density of the network should be appropriate for the mapping of the shallow groundwater level below the surface, for the determination of its typical fluctuations, as well as its changes caused by natural and human interventions, especially along water courses and in protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones) and with special regard to the determination of the rate of transboundary groundwater flow. Piezometric levels of deeper layers are monitored by the network of deep monitoring wells selected on the basis of the vertical and horizontal structure of the water body. The network should provide data for the verification of models simulating natural and anthropogenic changes induced by water abstraction, and for the determination of the rate of transboundary groundwater flow. Wells observing water levels near to larger water abstraction sites complete the network. 

	Criteria for selection of parameters 

	SK: 

Groundwater level in all monitoring points (wells), temperature in selected monitoring points with consideration to receive general spatial information of temperature changes in the entire groundwater body.

HU: The parameter to be observed is water level.

	Sampling and analysis methodologies 

	SK:

Monitoring network is mainly equipped with automatic stations, sampling is partly (30 – 35%) done by volunteers. Automatic stations use a pressure sensor, temperature is always measured in these stations by a specific sensor. Measurement by volunteers is done with tape measure equipment and thermometers.

HU: Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	SK:

monitoring points equipped by automatic station (groundwater level and temperature): 1/day,

Measurement by volunteer (groundwater level and temperature): 1/week (Wednesday)

HU:

Continuous recording of water level is necessary. If it is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)


	SK: 

Measuring of groundwater quantity is in accordance with Slovak technical standards. The Slovak Hydrometeorlogical Institute has certificate ISO 9001. Automatic stations are operated by employees of Slovak Hydrometeorological Institute. Inspection in the field and transfer of data from automatic stations to PC is 1 time per 2 months. Quality control in monitoring points with measuring of groundwater by volunteers are made by employees of Slovak Hydrometeorological Institute 1 time per 3 months due with QA/ QC methodology.

.

HU:

Organisations operating national monitoring networks should have ISO accreditation. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the national level technical guidance documents of water management. The control of data should be carried out on the basis of the thresholds set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level.

	Justifying why quantity monitoring programme/s are delayed 

	SK/HU: -

	Need of further development of the quantity monitoring programme 

	SK: -

HU: -

	MONITORING SITES

	Monitoring start date 

	SK: 1961, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Slovak Republic
	102
	30
	0
	0

	Hungary
	25
	18
	11
	3

	Total
	127
	48
	11
	3

	Additional monitoring requirements in relation to drinking water protected areas

	-


10: Slovensky kras /Aggtelek-hsg.

	EUCD_BODY
	NAME
	Country

	SK200480KF
	Groundwater body in Mesozoic carbonate formations in Slovenský kras
	Slovak Republic

	HU_k.2.2 (previous cd: HU_k.2.2.1)
	Aggtelek-hegység
	Hungary


	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK:

Criteria for the selection of monitoring sites:

For the surveillance monitoring, every groundwater body is covered at least with one groundwater quality monitoring site. Monitoring sites have been selected based on regional conceptual model in following areas within each individual GWB:

- in areas with predominant infiltration of rainwater into groundwaters (if existed),

- in areas with low vulnerability (if existed) or,

- in areas with prevailing landuse.  

Only sampling sites not influenced by point source of pollution with local importance has been selected. Preferable springs were included into surveillance monitoring network

Operational monitoring is carried out in all groundwater bodies at chemical risk and possibly at chemical risk. Selections of monitoring sites have been based mainly on the assumption of influences of both point and diffuse sources of pollution within each individual GWB. Operational monitoring includes also sites monitored for meeting the international and national obligations (supplemented sites for monitoring of nitrogenous substances).

HU: 

General criteria for the karstic type of GWBs:

Parts of the state-operated monitoring network will be springs with a relatively large yield, but not captured for waterworks, selected on the basis of the geology and the land-use in their catchment area, as well as observation points in caves. Additional points are observation and operating wells, as well as captured springs. Additional sites should be selected, if possible, along the flow paths. In case of transboundary water bodies the quality of groundwater crossing the state boundary is to be sufficiently monitored. Surveillance monitoring comprises at least 3 observation points for each water body. 

In case of HU_k.2.2 GWB it has to be taken into consideration, that in the karstic area characterised by sink-holes groundwater mainly moves in cave systems, which also cross the state boundary.

	Criteria for selection of parameters .


	SK:

The extent of groundwater quality parameters has been established in accordance with the Government order 354/2006 Coll. on Human Consumption Water Requirements and Human Consumption Water Quality Control, except for microbiological and biological parameters.  Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption is fully transposed in this order.

Parameters to be monitored in every well are as follows:

Measurements in situ: Standardised conductivity, Eh-sampling, Acid neutralisation capacity, Base neutralization capacity, Colour, Odour, Sediment content, oxygen content/saturation, pH-value, groundwater temperature, air temperature, groundwater level
Basic physico-chemical substances: Natrium, Potassium, Calcium, Magnesium, Manganese, Iron, Ammonia ions, Nitrates, Nitrites, Chlorides, Sulphates, Phosphates, Silicates, Carbonates, Hydrogencarbonates, COD-Mn, Hydrogen sulfides, TOC,  forms of CO2

Further parameters (Annex 7) are determined based on the existing results of monitoring, on the specific local conditions and on the risk status.

HU:

Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

	Sampling and analysis methodologies 

	SK: 

Methodology of field sampling and in situ measurements has been designed according to Slovak national standards.

HU: Sampling and analyses of water samples are carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	SK:

In accordance with reduced variant of “Program of water status monitoring 2007” groundwater samples are taken once a year.

HU:

Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for unconfined aquifers, in case of confined aquifers 1–2 per year, in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results. 

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	SK:

Representative groundwater field sampling is an important part of the monitoring and achieving correct data. Chemical analyses are assessed in accredited geoanalytical laboratories of the Dionýz Štúr State Geological Institute. At the same time 5–10 % of the samples are taken for control analyses which are assessed in independent accredited laboratories. The final input data is verified and imported to the central database system INGRES in SHMI.

HU:

Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results.

Data will be controlled by screening by thresholds and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	SK:

Optimisation of the extent of groundwater quality determinants in accordance with identified impact and pressures. Selection of groundwater quality monitoring sites will be revised on the basis of groundwater quality monitoring results from 2006.

HU: -

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	SK:

The monitoring network is oriented dominantly on limestone and dolomite - karstic aquifer system. The main criterion for quantitative monitoring is providing relevant data for groundwater regime and groundwater flow evaluation, short and long-term variation of groundwater regime and for estimation of the groundwater amount for water management using water balance. The network should provide data for the verification of the anthropogenic changes induced by water abstraction (for indication of negative trends of groundwater level / discharge due with groundwater abstraction).

HU:

General criteria for the karstic type of GWBs:

The national, state-operated karstic water level observation network is to provide data for the proper description of the variations of karstic water level in space and time, or at least for the verification of models simulating natural and anthropogenic changes. The national, state-operated groundwater flow rate measurement network comprises large springs not captured by waterworks and small, but characteristic karstic springs, and in some cases observation points in caves. Measurements of the yield of karstic springs captured for water works and observations of water level of wells constructed at waterworks, and in their safeguard zones complete the above-mentioned networks. The density of monitoring sites should be suitable for the estimation of transboundary groundwater flow and for the observation of protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones).

In case of HU_k.2.2 GWB it has to be taken into consideration, that in the karstic area characterised by sink-holes groundwater mainly moves in cave systems, which also cross the state boundary.

	Criteria for selection of parameters 

	SK:

Groundwater discharge (in springs) of main groundwater outflow points (abstracted / non abstracted), temperature is always measured in these springs. Groundwater level in wells, temperature in selected monitoring points of wells with consideration to receive general spatial information of temperature changes in the entire groundwater body.

HU:

The parameters to be observed are the water levels in wells and the yield of sprigs. 

	Sampling and analysis methodologies 

	SK:

The monitoring network is partly equipped with automatic stations, sampling is partly done by volunteers. Automatic stations use pressure sensor & weir (Poncelet, Thompson) in springs, temperature is always measured in these stations by a specific sensor. Measurement by volunteers in springs is based on measuring of time for refilling the exact volume or by non-automatic discharge measurement using measuring weir; temperature is measured with thermometers.

HU: Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	SK: 

monitoring points equipped by automatic station: 1/day,

Measurement by volunteer (groundwater discharge/level and temperature): 1/week (Wednesday

HU:

Continuous recording of water level and yield measurements is necessary. If this is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)

	SK:

Measuring of groundwater quantity is in accordance with Slovak technical standards. The Slovak Hydrometeorlogical Institute has certificate ISO 9001. Automatic stations are operated by employees of Slovak Hydrometeorological Institute. Inspection in the field and transfer of data from automatic stations to PC is 1 time per 2 months. Quality control in monitoring points with measuring of groundwater by volunteers are made by employees of Slovak Hydrometeorological Institute 1 time per 3 months due with QA/ QC methodology.

HU:

Organisations operating national monitoring networks should have ISO accreditation. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the national level technical guidance documents of water management. The control of data should be carried out on the basis of the thresholds set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	SK: A non-significant enlargement of monitoring network (2–3 monitoring points) as the results and recommendations of transboundary pilot project Hungary – Slovakia (Slovenský kras – Aggtelek) will be finalized in 2006.

HU: -

	MONITORING SITES

	Monitoring start date 

	SK: 1963, HU: -

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Slovak Republic
	35
	4
	11
	0

	Hungary
	13
	12
	11
	9

	Total
	48
	16
	22
	9

	Additional monitoring requirements in relation to drinking water protected areas

	-


11: Komarnanska Vysoka Kryha / Dunántúli-khgs. Északi r.

	EUCD_BODY
	NAME
	Country

	SK300010FK, SK30020FK
	GWB in geothermal structure Komarnanska Kryha
	Slovak Republic

(no state geothermal water chemical and quantity monitoring till 2006)

	HU_k.1.2 (former code:HU_k.1.3.1)

HU_kt.1.2(former code:HU_k.1.3.2)

HU_k.1.4 (former code:HU_k.1.5.1)

HU_kt.1.4(former code:HU_k.1.5.2)
	GWBs (bearing both cold and thermal water) in karstic formation of Dunántúli-középhegység
	Hungary


	

	Chemical Monitoring

	Criteria for chemical monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	General criteria for the karstic type of GWBs:

Parts of the state-operated monitoring network will be springs with a relatively large yield, but not captured for waterworks, selected on the basis of the geology of and the land-use in the catchment area, as well as observation points in caves. Additional points are observation and operating wells, as well as captured springs in the safeguard zones of larger waterworks located in typical fields designated acc. to the above-mentioned principles. Additional sites should be selected, if possible, along the flow paths.  In case of transboundary water bodies the quality of groundwater crossing the state boundary is to be sufficiently monitored. Surveillance monitoring comprises at least 3 observation points for each water body. 

	Criteria for selection of parameters 

	Parameters to be monitored in every well are electric conductivity, pH, dissolved oxygen, nitrate, ammonium, and the main cations and anions: sodium, potassium, calcium, magnesium, bicarbonate, chloride, and sulphate. 

	Sampling and analysis methodologies 

	Sampling and analyses of water samples are carried out acc. to Hungarian standards.

	Criteria for chemical monitoring frequency 

	Surveillance monitoring: in the starting year (2007) 3–4 samplings and analyses per year should be carried out for unconfined aquifers, in case of confined aquifers 1–2 per year; in the following years sampling frequency will be reduced to 2 or 1 sampling(s) per year, or 1 sampling in every 2 or every 6 years, depending on the monitoring results.

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)  

	Laboratories in charge of sampling and analyses must have the appropriate ISO accreditation, and have to take part in intercalibration programs every 6 years. Laboratories are responsible for the verification and reliability of results.

Data will be controlled by screening by thresholds and anion-cation equivalence. The collection, processing and evaluation of data will be carried out on national level as well.

	Justifying why chemical monitoring programme/s are delayed 

	-

	Need of further development of the chemical monitoring programme  

	-

	

	Quantity monitoring

	Criteria for quantity monitoring network design (e.g. referring to characterisation and pressures) & site selection 

	General criteria for the karstic type of GWBs:

The national, state-operated karstic water level observation network is to provide data for the proper description of the variations of karstic water level in space and time, or at least for the verification of models simulating natural and anthropogenic changes. The national, state-operated groundwater flow rate measurement network comprises large springs not captured by waterworks and small, but characteristic karstic springs, and in some cases observation points in caves. Measurements of the yield of karstic springs captured for water works and observations of water level of wells constructed at large waterworks, and in their safeguard zones, as well as at some mines complete the above-mentioned networks. The density of monitoring sites should be suitable for the estimation of transboundary groundwater flow and for the observation of protected areas (NATURA 2000, other significant groundwater dependent terrestrial ecosystems, safeguard zones). 

The recovery of the large depression cone of earlier mine water abstractions and the reconstruction of karstic springs has to be followed with attention, especially in case of the water body HU k.1.2.

	Criteria for selection of parameters 

	The parameters to be observed are the water levels in wells and the yield of springs. 

	Sampling and analysis methodologies 

	Mainly automatic registration, in some sites manual measurement.

	Criteria for quantity monitoring frequency 

	Continuous recording of water level and yield measurements is necessary. If it is not possible, measurement frequency should enable the determination of the monthly mean values within the given margins of error (2 per week to 1 per month).

	Measures taken for QA/QC (laboratories, data control, data flow, standards, …)

	Organisations operating national monitoring networks should have ISO accreditation. If it is not the case, the state organisation in charge temporarily controls the measurements of waterworks.  Measurements and the processing of data should be carried out acc. to the national level technical guidance documents of water management. The control of data should be carried out on the basis of the value limits set for the measured values and their changes. The person carrying out the measurements is responsible for the verification and reliability of data. Data are collected and processed on national level as well.

	Justifying why quantity monitoring programme/s are delayed 

	-

	Need of further development of the quantity monitoring programme 

	-

	MONITORING SITES

	Monitoring start date 

	-

	Number of sites 
	quantity 
	chemical 
	associated to drinking water protected areas (Art.7) 
	associated to aquatic and/or terrestrial ecosystems

	Hungary
	43
	16
	28
	9

	Slovak Republic
	
	
	
	

	Total
	
	
	
	

	Additional monitoring requirements in relation to drinking water protected areas

	-


Summary Report to EU on monitoring programmes in the Danube River Basin District designed under Article 8 – Part II.
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