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Introduction

The EU Water Framework Directive (2000/60/EC) establishes a framework for the protection, improvement and management of surface and ground waters.

The overall aim for surface waters, which include rivers, lakes, transitional (estuaries and lagoons) and coastal waters, is to achieve at least ‘good ecological status’ and ‘good chemical status’, by 2015, as well as preventing deterioration in those waters that have been classified as ‘high’ or ‘good’. 

These environmental objectives and the measures required to achieve them are to be identified and presented in individual River Basin Management Plans.

An essential step in this process will be the classification of the status of rivers which in turn will assist in identifying the objectives that must be set in the individual RBMPs. 

The interim classification of rivers as of October 2008 is presented here.

Materials and Methods

The interim classification is primarily based on information and biological quality element data collected by the Environmental Protection Agency (EPA),  Central Fisheries Board (CFB) and National Parks and Wildlife Service (NPWS) between 2005-2007. In addition supporting physico-chemical information supplied by a large number of local authority laboratories and EPA laboratories is used. Special surveys of hydromorphological condition of putative high status river sites was also undertaken by the NSSHARE project. Priority action substance monitoring data from the period mid 2007-2008 for surveillance monitoring sites was also used in the determination of ‘Chemical’ Status’ sensu strictu. These dangerous substances were analysed by EPA laboratories and by a contract laboratory in Germany.

In some areas, where data for the main 2005-2007 reporting period was not available, information from 2003/2004 and from 2008 was used. 

In addition, assessments of the conservation status of protected areas carried out by NPWS, were also taken into account especially in the case of Margaritifera margaritifera.

Water Status Definition

Water status is defined by the lower of chemical status and ecological status – these are defined as follows. 

Chemical Status

Chemical Status is a pass/fail assignment with a failure defined by a face-value exceedance of an Environmental Quality Standards (EQS) for one or more priority action substances (PAS) listed in Annex X of the Water Framework Directive (WFD). The EQS values for individual PAS substances are set at European level. 

Fro the purposes of the interim status report data for 180 river water monitoring sites, covering the period July 2007 to July 2008 is included in the analysis. A wide range of PAS substances are included including many pesticides, PCBs and organic solvents. Results for the heavy metal samples are not yet available but these will be included in the final status classification for the RBMP. It is likely, however that one or more of the biological elements will have already detected any impacts due to heavy metal pollution.

Ecological Status

Ecological status is defined by biological quality elements and supporting physico-chemical quality elements and hydromorphology is also taken into account for rivers that appear to be of high status based on the biological and supporting physico-chemical quality elements. A large number of putative high status sites were surveyed from a hydromorphological point of view and if the hydromorphological status of a site was less than high status the site was downgraded to good status.

Biological Quality Elements 

For the interim status report for rivers the following biological quality elements were included:

· Macroinvertebrates, including special consideration of the conservation status of Margaritifera in protected areas.

· Aquatic Plants - Diatoms
· Fish

· Conservation status is also to taken into account in protected areas such as proposed SACs and SPAs.

In each case status is assigned to High, Good, Moderate, Poor or Bad status depending on the available information. 

Status boundaries for macroinvertebrates (Q-Value)and diatoms (TDI) have been intercalibrated during the formal WFD Intercalibration exercises in both the Northern Geographical Intercalibration Group and the Central/Baltic Geographical Intercalibration Group. The results of this intercalibration exercise will be the subject of a formal EU Decision, which is due by end of 2008. While fish were also used in the status assessment the methodology has not yet been intercalibrated. Similarly, aquatic macrophytes will be included in the second round of intercalibration exercises over the 2008-2011 period.

Confidence of Classification

The confidence in class for macroinvertebrates is based on the coefficient of variation for Q-Values which in turn is derived from the results of the formal WFD Intercalibration exercise. 

	Intercalibration Common Metric (ICMi) values comparing status based on Q-Value with ICMi value and its coefficient of variation within each status class.

	Status
	CV
	Mean
	N
	StDev

	Poor
	0.02
	0.420
	4
	0.0071

	Bad
	0.10
	0.627
	82
	0.0599

	Moderate
	0.09
	0.764
	156
	0.0687

	Good
	0.09
	0.853
	709
	0.0791

	High
	0.09
	0.920
	866
	0.0809


The coefficient of variation is approximately 10% for most sites over the range High to Poor. Greater confidence is attached to Bad Status. 

Each status assessment for diatoms has an associated confidence estimate attached on a site by site basis. 

The fish classification is based on expert opinion and it is not yet possible to attach a mathematical confidence of classification but it is likely that the classifications are generally highly reliable as they are based on a wide range of factors and expert analysis of the results from each site assessed. 

A methodology for combining the estimates of confidence and precision for the individual quality elements has yet to be developed for the final RBD plan.

Supporting Physico-Chemical Quality Elements

The values for the general Supporting Physico-Chemical elements must not reach levels outside the range or exceed the levels established so as to ensure:

(a) The functioning of the (type specific) ecosystem; and

(b) The achievement of the values specified for the biological quality elements. 

The supporting physico-chemical quality elements define three status levels – High. Good or less than Good. In the interim status assessments produced to date only two levels have been defined Good or Better and Less than Good. In cases where the supporting physico-chemical elements are defined as less than good the maximum status that is achievable by the river water body is one of moderate status. Thus a river water body (RWB) of initial good status defined by the biological elements would drop to moderate status if it fails on the supporting physico-chemical quality elements
.

The primary supporting physico-chemical quality elements used in the interim status assignment for rivers were BOD, total ammonia, ortho-phosphate and nitrate. The target standards for these determinands used in deciding pass/fail compliance were those included in the DEHLG discussion document published on 9 Sep 2008. It is important to note that a statistical approach was used rather than a simple face-value comparison with the EQS. Thus, in order to fail at a parameter level, a statistical confidence level of 99% was required when deciding whether a river site had concentrations greater than the EQS. The determinands best representing the quality elements for ‘nutrient conditions’ and ‘oxygenation conditions’ as outlined in Annex 5 of the WFD were assessed in combination. The interim status does not yet include full assessment of thermal conditions, salinity and acidification status and oxygen saturation has not yet been included with BOD and ammonia for assessment of oxygenation conditions. The main indicators of the organic enrichment, which is the most common and most important form of river pollution pressure in Ireland, are, however, included in the interim assessment – i.e. it provides a good indication of the impact of organic pollution and eutrophication especially when combined with the ecological quality elements responsive to organic enrichment. 

A wide range of specific pollutants were also analysed for in conjunction with the PAS monitoring for the surveillance monitoring and these are included in the final ecological status. The full classification rules for supporting physico-chemical quality elements are included in Annex ** of the RBMP.

The lowest status assignment among the biological quality elements and the supporting physico-chemical defines the final status for the river water body. As indicated above if hydromorphological status of a site was less than high status the site was downgraded to good status in the case of sites that would otherwise be of high status.

Confidence of Classification

The main physico-chemical elements indicative of oxygen conditions and nutrient conditions have a confidence of 99% when a failure occurs – i.e. the classification method has an inbuilt rule that failure occurs when it is statistically likely at 99% confidence that the mean and 95%ile concentrations are greater than the corresponding EQS or surrogate standard. 

Hydromorphology

Hydromorphology is used in status assessments in the case of otherwise high status sites – if hydromorphological condition is not of high status then the highest attainable status is good status. A rapid assessment technique (RAT) has been developed by the NSSHARE project for the purposes of assessing hydromorphological status. 

One-Out-All-Out (OOAO) Status Classification

OOAO at the Quality Element Level

The lowest status defined by individual quality elements available is used to define the status for a water body. Not all quality elements permit a full five-category status definition from High to Bad but all available information is used at the best available resolution. Thus a site that only has supporting physico-chemical data can only be assigned a status value of one of high, good or moderate.

OOAO at the Geographical Level

If a RWB has more than one monitoring site within it the site with the lowest status is used to define the status of the RWB as a whole. Where the monitoring point represents an insignificant proportion of the length of the river channel (less than 100m), however, it can be ignored – e.g. as a mixing zone – but in general all monitoring points are assessed and the lowest status is the one that defines the overall status for the RWB.

Extrapolation of River Status to Unmonitored Water Bodies

Not all river water bodies (RWBs) are included in the monitoring programme due to logistics and other considerations. Thus, it is necessary to extrapolated status to those RWBs that are not monitored. To ensure a uniform approach for extrapolating status to unmonitored RWBs, a standard methodology was used as follows:

1. All RWBs were grouped into 20 clusters based on their typology and catchment pressures and risk assessments defined in the Ireland WFD Article 5 report submitted to the EU Commission in 2005. 

2. Within each cluster the distance between the centre point of each RWB and all others in the cluster within the same hydrometric area was calculated. 

3. Unmonitored RWBs were assigned a status from the closest nearby RWB that was found within the same cluster and within the same hydrometric area.

4. A small number of exceptions to the default algorithm were dealt with separately:

a. Where bad status due to a point source was extrapolated from a RWB with a point source to a RWB without a point source this was changed to moderate status.

b. A small number of RWBs close to estuaries obtained extrapolated status of good status where it was obvious from the upstream river and downstream coastal or transitional water that the status was less than good – these were changed to moderate status.

c. Sixty-one cross border RWBs lacking uniform typology and risk assessments are dealt with on a case-by-case basis (to be completed 25 Nov 2008).

The detailed mathematical treatment will be available as an annex in the final RBMP and is available on request from the EPA.

Confidence of Classification

For all extrapolated classifications confidence of classification is in all cases less for those RWBs that are not monitored than it is for those with monitoring data. It is not yet possible to put a precise mathematical value on the confidence level on extrapolated status assessments. In general the confidence levels will be lower than RWBs whose status is based on monitoring data.

River Status Results

The raw data are supplied in a number of spreadsheets that have been circulated to the RBDs. These give the disaggregated quality elements for each RWB and enables those producing programmes of measures to decide which element is responsible for the final reported status for the RWB and also which of the individual monitoring points are driving the final status.

The summary results of the classification are shown in Table 1 and mapped in Fig. 1. It must be borne in mind that these are based on number of RWBs and are not comparable with the statistics produced by the EPA for the length of river channel classified as satisfactory and unsatisfactory water quality because the latter are based on point-to-point interpolations along river channel. There is an inherent bias in monitoring programmes towards polluted sites such that there are more monitoring locations located immediately downstream of point source discharges such as sewage treatment plants, etc., than in less polluted river channel. The fact that a OOAO approach is taken both at a monitoring point geographical level within RWBs and at a quality element level means that the overall results depicted in Table 1 appear initially to be significantly poorer than that for the point by point interpolation along the main channel which shows 71% satisfactory and 29% unsatisfactory. It is planned to provide a trend table that mimics the WFD status assignment process for available historical datasets in order to discern trends in number of RWBs falling into the various status categories based on historical datasets. 

A status breakdown by channel length based on interpolation from monitoring point to monitoring point will also be produced for the final RBMP but it is won’t be ready for the interim draft of Dec 2008.

	Table 1. River Water Body Interim Status

	Status
	No.
	%

	High
	485
	11%

	Good
	1598
	36%

	Moderate
	1587
	36%

	Poor
	751
	17%

	Bad
	43
	1%

	Total
	4525
	100%

	Unassigned (25 Nov 2008)
	61
	

	Total with Status assigned
	4464
	


	Table 2. Numbers of River Water Bodies in each Water Status category – including status for monitored RWBs and status extrapolated to unmonitored RWBs

	
	EA
	WE
	SW
	SH
	SE
	NW
	NB
	National

	High
	26
	145
	167
	70
	20
	57
	
	485

	Good
	99
	432
	306
	341
	194
	210
	16
	1598

	Moderate
	130
	220
	352
	263
	327
	230
	40
	1562

	Poor
	65
	143
	60
	192
	108
	156
	27
	751

	Bad
	31
	5
	
	13
	6
	12
	1
	68

	Unassigned
	5
	6
	
	3
	
	36
	11
	61

	RWBs with Data
	356
	951
	885
	882
	655
	701
	95
	4525

	 Percentage of River Water Bodies by Status Category

	
	EA
	WE
	SW
	SH
	SE
	NW
	NB
	National

	High
	7%
	15%
	19%
	8%
	3%
	8%
	0%
	11%

	Good
	28%
	45%
	35%
	39%
	30%
	30%
	17%
	35%

	Moderate
	37%
	23%
	40%
	30%
	50%
	33%
	42%
	35%

	Poor
	18%
	15%
	7%
	22%
	16%
	22%
	28%
	17%

	Bad
	9%
	1%
	0%
	1%
	1%
	2%
	1%
	2%

	Unassigned
	1%
	1%
	0%
	0%
	0%
	5%
	12%
	1%

	Totals
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
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Fig. 1. Overall status for Ireland’s river water bodies. This includes both monitored and unmonitored RWBs. See text for details.







�  � HYPERLINK "http://circa.europa.eu/Public/irc/env/wfd/library?l=/framework_directive/guidance_documents/classification_ecologica/_EN_1.0_&a=d" ��CIS Guidance Document 13�: Overall approach to the classification


of ecological status and ecological potential.  





