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Parameter

 

Flow

anually / 12 x per year

daily

Temperature

anually / 12 x per year

Transparency (1)

anually / 12 x per year

Suspended Solids (5)

anually / 12 x per year

anually / 26 x per year

Dissolved Oxygen 

anually / 12 x per year

pH (5)

anually / 12 x per year

Conductivity @ 20 

°

C (5)

anually / 12 x per year

Alkalinity (5)

anually / 12 x per year

Ammonium (NH

4

+ 

-N) (5)

anually / 12 x per year

anually / 26 x per year

Nitrite (NO

2

-

 -N)

anually / 12 x per year

anually / 26 x per year

Nitrate (NO

3

-

 -N)

anually / 12 x per year

anually / 26 x per year

Organic Nitrogen 

anually / 12 x per year

anually / 26 x per year

Total Nitrogen

anually / 12 x per year

anually / 26 x per year

Ortho-Phosphate (PO

4

3-

 -P) (2)

anually / 12 x per year

anually / 26 x per year

Total Phosphorus

anually / 12 x per year

anually / 26 x per year

Calcium (Ca

2+

) (3, 4, 5)

anually / 12 x per year

Magnesium (Mg

2+

) (4, 5)

anually / 12 x per year

Chloride (Cl

-

)

anually / 12 x per year

Atrazine

anually / 12 x per year

Cadmium (6)

anually / 12 x per year

Lindane (7)

anually / 12 x per year

Lead (6)

anually / 12 x per year

Mercury (6)

anually / 12 x per year

Nickel (6)

anually / 12 x per year

Arsenic (6)

anually / 12 x per year

Copper (6)

anually / 12 x per year

Chromium (6)

anually / 12 x per year

Zinc (6)

anually / 12 x per year

p,p´-DDT and its derivatives (7)

see below

CODCr (5)

anually / 12 x per year

CODMn (5)

anually / 12 x per year

Dissolved Silica

anually / 26 x per year

BOD5

anually / 12 x per year

(1) Only in coastal waters

(2) Soluble reactive phosphorus SRP

(3) Mentioned in the tables of the CIS Guidance document but not in the related mind map 

(4) Supporting parameter for hardness-dependent eqs of PS metals

(5) Not for coastal waters

(6) Measured in a dissolved form. Measurement of total concentration is optional

(7) ; In areas with no risk of failure to meet the environmental objectives for DDT and lindane  

        the monitoring frequency is 12 x per a RBMP period; in case of risk the frequency is 12 x year
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WFD Roof report on Monitoring  - Part I:

Development of WFD compliant monitoring 

programmes for the Danube River Basin District
Annex 4
Quality elements and monitoring frequencies for Surveillance Monitoring II - monitoring of specific pressures
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Preface

TNMN Strategy Paper explains that Surveillance Monitoring II (SM 2) is supplementary to Surveillance Monitoring I and aims at monitoring of specific pressures of basin-wide importance. This monitoring programme has somewhat the character of operational monitoring sensu WFD, since it is geared to monitor specific pressures and trends. On the other hand, it is conceived as a long-term monitoring scheme (in general no exclusion of sites as it is foreseen for WFD operational monitoring). It is, therefore, classified as pressure-specific surveillance monitoring. Selected quality elements or specific determinands will be monitored at higher frequencies than in Surveillance Monitoring I while other quality elements will not be monitored at all. A denser monitoring programme is needed on specific pressures in the Danube River Basin District in order to allow a sound and stable long-term trend assessment of specific pollutants and to achieve a sound estimation of pollutant loads being transferred across states of Contracting Parties and into the Black Sea. 

Surveillance Monitoring II is based on the old TNMN and will be fitted to respond to the pressures of basin-wide importance identified in the Danube Basin Analysis Report (Part A). 

The monitoring network is based on the national monitoring networks and the operating conditions are harmonized between the national and basin-wide levels to minimise the efforts and maximise the benefits. 

The objective of the Surveillance monitoring of specific pressures is to provide an assessment of long-term trends of specific pollutants and create a sound basis for estimating loads being transferred into the marine environment. Monitoring will provide information for:

· Supplementing and validating the risk assessment detailed in the Danube Basin Analysis (WFD Roof Report 2004) according to Annex II of WFD;

· Efficient and effective design of future monitoring programmes;

· Assessment of long-term changes resulting from widespread anthropogenic activity.

Selection of monitoring sites

The selection of monitoring sites is based on the following criteria:

· Monitoring sites that have been monitored in the past and are therefore suitable for long-term trend analysis; these include sites:

· Located just upstream/downstream of an international border;

· Located upstream of confluences between Danube and main tributaries or main tributaries and larger sub-tributaries (to enable estimation of mass balances);

· Located downstream of the major point sources;

· Located to control important water uses.  

· Sites required to estimate pollutant loads (e.g. of nutrients or priority pollutants) which are transferred across boundaries of Contracting Parties, and which are transferred into the marine environment.

An enquiry was made in the Danube countries in cooperation with the MA EG during 2005/2006 with the view of collecting the candidate sites for SM 2. For nomination of the sites it was required that the existing monitoring sites of TNMN should be reviewed in light of the new requirements and in view of the altered objectives for pressure-specific monitoring as identified in the Danube Basin Analysis Report (WFD Report 2004). The presented selection of sampling points is based on the current TNMN monitoring sites.  A list of the monitoring sites is presented in Annex 3.

Quality elements and frequency of monitoring

The physico-chemical determinands and biological quality elements were selected based on the current monitoring of TNMN and the monitoring needs of WFD. 

The collected data and assessments will be site-specific, not water body specific. The monitoring programme will be designed in a way in order to allow nutrient modelling with the trans-national “Danube Water Quality Model”. 

The monitoring programmes will address the pressures of basin-wide importance identified in the Danube Basin Analysis Report (Part A): 

· Organic pollution 

· Nutrient pollution

· Hydromorphological alterations

· Hazardous substances

At this stage the surveillance monitoring of specific pressures will not include hydromorphological quality elements. A concerted hydromorphological monitoring will be performed during the second Joint Danube Survey in 2007. An experience gathered during that exercise will serve as a basis for future considerations on incorporation of hydromorphological quality elements into SM 2.

Parameters indicative of selected biological quality elements

To cover pressures of basin-wide importance as organic pollution, nutrient pollution and general degradation of the river, following biological quality elements have been agreed for SM2:

· Phytoplankton

· Benthic invertebrates

· Phytobenthos (benthic diatoms)

PHYTOPLANKTON  - chlorophyll-a

For the SM2 a quantitative analysis of phytoplankton biomass was agreed. The concentration of the chlorophyll-a (mg.l-1) has a long tradition and the long term results are available. Sampling frequency should be at least once a month within the vegetation period (April - September). Samples should be taken bellow water surface - up to 0,5 m of the water column. The method of analysis is ISO 10260: 1992 Water quality – Measurement of biochemical parameter – Spectrometric determination of the chlorophyll-a concentration. The agreed frequency is once in a month during the vegetation period.

BENTHIC MACROINVERTEBRATES - Saprobic index and number of families

Timing of the sampling should be focussed preferably to the low flow and autumn period due to the stable water regime (once a year). The natural substrate of the large rivers is recommended for sampling. Preferably quantitative sampling should be done. Kick net can be used similarly as described for small rivers. Other quantitative samplers can be used as, e.g., described in ISO 9391 (Sampling in deep waters for macro-invertebrates - guidance on the use of colonization, qualitative and quantitative sampling). A selection of the method depends on the depth of the river, on the type of substrate and other factors. The sample should be sieved through a mesh of 500 μm. As detailed as possible identification of the benthic invertebrates is recommended. The agreed metrics are as follows:

Mandatory parameters:  Saprobic index and number of families are (1 x year, annually); Both Pantle&Buck and Zelinka&Marvan SI are acceptable since the differences in results provided by these two methods are considered not to be significant.

Optional parameters: ASPT and EPT taxa 

PHYTOBENTHOS (benthic diatoms) – an optional parameter

Sampling should be focussed preferably to the autumn period due to the stable water regime as in the case of macro-invertebrates (once a year). Areas of the river bed with naturally occurring hard surfaces (e.g. large pebbles, cobbles, boulders) are recommended wherever possible (EN 13946: Guidance standard for routing sampling and pre-treatment of benthic diatoms from rivers). Riffles are preferred for the sampling. Determination of the diatoms should be to the species level (EN 14407: Guidance standard for identification, enumeration and interpretation of benthic diatom samples from running waters). IBD index (probability of the occurrence within seven scale water quality classes), IPS index (sensibility to the pollution) and EPI-D index (tolerance or resistance of the species to the pollution level) are suggested to be used for assessment.

Parameters indicative of general physico-chemical quality elements and priority list pollutants and other pollutants discharged into the river basin or sub-basin

WFD Monitoring Guidance points out that some determinands and quality elements will be very variable (natural, anthropogenically caused and due to sampling error) in particular water bodies. A lot of monitoring in terms of numbers of sites and frequency of monitoring might thus be required to obtain high or sufficient levels of confidence and precision in a water body’s status. There will of course be a cost implication for Member States for the required monitoring. It is likely therefore, that the levels of confidence and precision achievable will be balanced against the costs, i.e. an assessment of the cost-effectiveness of the monitoring programme may be undertaken. In short, the provision of reliable information from monitoring programmes will allow measures to be effectively and efficiently targeted.

As regards sampling frequencies in future TNMN, the TNMN Strategy Paper proposes that the minimum requirement given in the WFD for the surveillance monitoring may not always be adequate to achieve an acceptable level of confidence and precision in an assessment of certain quality elements. The Directive for such cases enables to increase the frequencies of at least some surveillance monitoring parameters and monitor more than once every sixth year at those surveillance sites designed to detect long-term changes.

Therefore, it seems reasonable to increase for selected quality elements the surveillance frequency of the monitoring cycle within the TNMN in order to provide a sound picture on the status of the basin. The sampling frequency used in TNMN at present enables to preserve the current level of long-term considerations and trend assumptions, as well as to maintain current statistical confidence interval. Continuing the operation of TNMN on an annual basis would result in achievement of a sound and stable overview on the status of surface waters in the Danube River Basin. Depending on the specific quality elements an “increase” in sampling frequency may be the maintenance of the current sampling frequency. The current practice to perform monthly sampling for chemical determinands proved to be satisfactory for achieving statistical confidence (calculation of 90 percentile and mean values) at reasonable costs. It is also recommended to maintain the current sampling frequency for TNMN load assessment programme 26 times per year.

The current list of TNMN determinands was applied as a primary source for proposal of the new list of chemical determinands for the surveillance monitoring of specific pressures. The reason for this was an intention to maintain and extend the valuable information, which has been collected in the TNMN database. Following documents, activities and formal commitments were taken into account as supplementary factors:

· The Danube List of Priority Substances

· WFD Guidance Document No. 7 on Monitoring

· Joint Danube Survey

· Aquaterra Danube Survey

· ICPDR reporting obligations to Black Sea Commission

The first draft list of chemical determinands with a respective justification was proposed in the 1st Progress report of the UNDP/GEF Danube Regional Project. Afterwards, the MA EG Drafting Group on Chemistry commented and amended this proposal. Based on these inputs the final draft list was elaborated.

The list of chemical quality elements to be monitored in SM 2 as well as their agreed sampling frequencies are shown below.

Owing to the fact that during flooding events substantial portions of the annual loads of suspended solids and nutrients are transported it would be worth to consider increased sampling frequencies for these parameters during flooding.

Monitoring in Reni for the load assessment programme is based on a special list agreed with the Black Sea Commission. In this case the heavy metals should be reported as total.


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