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OSPAR Guidelines for Harmonised Quantification and Reporting Procedures for Nutrients (HARP-NUT)

(reference number: 2004-2)

Guideline 1: Framework and approach of the harmonised quantification and reporting procedures for nutrients (HARP)
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1. 
Objectives

1.1
The purpose of the HARP guidelines is to serve as a tool for Contracting Parties to report, in a harmonised manner, their different commitments with regard to nutrients under the OSPAR Convention, and in particular with regard to the “Eutrophication Strategy”.

1.2
To this end, the HARP guidelines should enable Contracting Parties to quantify and report where appropriate, in a harmonised and transparent way, on both:

· nitrogen and phosphorus discharges and losses from point and diffuse sources into inland surface waters; and

· nitrogen and phosphorus inputs into the maritime area
.

1.3
The implementation of the HARP Guidelines should facilitate the assessment of effectiveness of reduction measures
 and the progress towards complying with the 50% reduction targets (PARCOM Recommendations 88/2, 89/4 and 92/7) and any future targets agreed by OSPAR. 

1.4
The implementation of the HARP Guidelines may also facilitate the collection of data that is required for the assessment or review of eutrophication status of the maritime area, in line with OSPAR’s Common Procedure.

2.
General definitions 

Nitrogen and phosphorus means nitrogen (tot-N) and phosphorus (tot-P), except where specified differently.

Nitrogen includes both inorganic and organic fractions of nitrogen.
Phosphorus includes both inorganic and organic fractions of phosphorus.
Point sources of nitrogen and phosphorus are defined as a clearly identified, individual discharge (or a number of discharges in close proximity) to a watercourse or a body of water, such as effluent discharged from a sewage collecting and treatment system via an outfall pipe or channel. Aquaculture should be considered as a point source.

Diffuse sources of nitrogen and phosphorus are defined as any source of nitrogen and phosphorus that is not accounted for as a point source. Small, dispersed point discharges (e.g. from scattered dwellings or from point sources in agriculture, e.g. farmyards) should be dealt with as diffuse sources. Based on this definition, losses from scattered dwellings are included as diffuse sources.
Nitrogen and phosphorus inputs into the maritime area are defined as nitrogen and phosphorus loads to the maritime area via rivers and direct discharges and losses of nitrogen and phosphorus, including groundwater, to the maritime area.

Catchment means the whole of an area having one common outlet for its drainage water. A catchment area could be subdivided into a monitored and unmonitored area depending on where the monitoring point is located. Location of monitoring points are described in  the Principles of the Comprehensive Study on Riverine Inputs and Direct Discharges (RID). 

A river basin district (RBD) is a term adopted from the EU Water Framework Directive (WFD). A RBD comprises one or more catchments and, as appropriate, also includes areas between main rivers, i.e. unmonitored areas as notified by Contracting Parties as well as marine areas close to the shoreline (see below and fig. 4, cf. WFD Article 2(15) for a full RBD definition). 

The unmonitored areas comprise any sub-catchment(s) located downstream of the riverine monitoring points within catchments and any areas between catchments. The unmonitored areas may contribute to the losses/discharges of nutrients downstream of the monitoring point or directly to the sea (OSPAR maritime area). Quantification of losses/discharges of nitrogen and phosphorus from such areas can be achieved by:

· the application of Guidelines 2, 3 and 4 for any relevant point source discharges;

· the application of draft Guideline 6 in respect of diffuse losses of nitrogen and phosphorus or the extrapolation of diffuse losses monitored in a neighbouring area with similar physical conditions (soil, climate, topography) and land-use conditions; and

· taking retention of nutrients in river and lakes into account by using relevant retention coefficients where appropriate (cf. Guideline 9).  

Catchment-based reporting means that the reporting is per catchment, according to the number of catchments decided by each country, so that the total of the nitrogen and phosphorus load from all catchments, group of catchments or RBSs  represents the whole of the drainage area relating to the part of the maritime area reported on by the  Contracting Party. In the case of reporting on single catchments, it should be noted that the unmonitored areas between catchments must be included.
3.
Structure of the guidelines

3.1
HARP encompasses nine guidelines, accompanied by a specific reporting format, and four summary-reporting formats concerned only with the annual figures of the total discharges/losses/inputs of nitrogen and phosphorus per source category and catchment. The overview of the HARP structure below will assist you to navigate through HARP. 

3.2
The nine guidelines are:
1. Framework and Approach of the Harmonised Quantification and Reporting Procedures for Nitrogen and Phosphorus

2. Guideline for the Quantification and Reporting of Nitrogen and Phosphorus Discharges/Losses from Aquaculture Plants

3. Guideline for the Quantification and Reporting of Nitrogen and Phosphorus Discharges from Industrial Plants

4. Guideline for the Quantification and Reporting of Nitrogen and Phosphorus Discharges from Waste Water Treatment Plants and Sewerage

5. Guideline for the Quantification and Reporting of Nitrogen and Phosphorus Losses from Households not Connected to Public Sewerage 

6. Draft Guideline for the Quantification and Reporting of Nitrogen and Phosphorus Losses from Diffuse Anthropogenic Sources, including Quantification of Background Losses of Nitrogen and Phosphorus (as of June 2000; awaiting EUROHARP results)

7. Guideline for the Quantification and Reporting of the Monitored Riverine Load of Nitrogen and Phosphorus, including Flow Normalisation Procedures

8. Guideline for the Quantification of Nitrogen and Phosphorus Losses from Diffuse Sources by Riverine Load Apportionment

9. Guideline for the Quantification and Reporting of the Retention of Nitrogen and Phosphorus in River Catchments.
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Figure 1. Structure of HARP with nine guidelines and their associated reporting formats.

4.
Common issues for the guidelines

4.1
The following issues are common for many of the guidelines:

a. the method used for the quantification should be mentioned in the reporting, as well as any deviations from the recommended methods; 

b. “the reporting should be made on a catchment basis or, as appropriate, on the basis of the RBD, region or whole national area draining into the maritime area”; 

c. all catchments or groups of catchments (e.g. RBD), draining into the relevant part of the maritime area, should be considered based on monitoring data or estimates, as applicable. Maps should be attached to the reports, showing the catchments reported on. The total nitrogen and phosphorus inputs from all catchments or group of catchments should represent the respective loads from the whole of the drainage area relating to the part of the maritime area under consideration. Furthermore,

· it is up to the discretion of each country to decide the number of catchments to be notified in order to meet the objectives of the reporting. Possible criteria for the selection of catchments could be the size of the catchment and/or the length of the coastline covered by the catchment; 

· criteria for the selection of catchment size should be related to the state of the receiving water body, in order to facilitate the development of appropriate action plans; 

· generally, the reports should not include catchments smaller than 1000 km2; consequently smaller catchments should be aggregated to cover at least 1000 km2; 

· generally, catchments larger than 20 000 km2 should be divided into sub-catchments; 

· where relevant, Contracting Parties may wish to report on designated RBDs.

d.
the quantification of and/or reporting on discharges/losses/inputs of nitrogen and phosphorus should:

· provide actual and normalised estimates of nitrogen and phosphorus losses from diffuse sources and actual estimates of nitrogen and phosphorus discharges from point sources;

· enable assessments of the effectiveness of measures implemented per sector.
4.2
Figure 2 illustrates the reporting categories and clarifies the possible uncertainties that may subsist concerning quantification and reporting on monitored and unmonitored areas within RBDs and catchments.
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Figure 2. Illustration of catchments, groups of catchments/River Basin Districts  and their subdivision into monitored and unmonitored area categories for reporting. 

4.3
For many of the HARP guidelines there are common harmonisation features linked to sampling strategies and laboratory practices; some are listed below:

Sampling strategy

a. the sampling strategy should ensure a reliable quantification of the nitrogen and phosphorus discharges for each plant. When the production and/or wastewater discharges vary significantly over the year, the sampling strategy should be adjusted accordingly; 

b. sampling of water for the purpose of nitrogen and phosphorus analyses of discharges from point sources should be flow-proportional, and be carried out using automatic samplers in order to ensure a reliable quantification of the nitrogen and phosphorus discharges. The water flow should preferably be registered continuously. Flow measurements should be performed according to international standards (e.g. ISO standards);

c. if the sampling is manual, the following additional information should be reported to relevant competent authorities:

· the number of samples included in the average annual nitrogen and phosphorus concentrations;

· the period the mean concentration is based on (daily, weekly, monthly or yearly);

Laboratory practices and data assessments

d. the laboratories used should be accredited and/or approved by national authorities. Good international laboratory practice should be applied, aiming inter alia at minimising the degradation of the samples between sampling and analysis;

e. information related to the accuracy of the figures should be reported and Contracting Parties are encouraged to develop such estimates. 

5.
Quantification approaches for discharges/losses of nitrogen and phosphorus to surface waters 

5.1
HARP comprises two quantification approaches, namely:

a. the quantification of the nitrogen and phosphorus discharges/losses from point and diffuse sources to surface waters (Source orientated approach - SOA); and

b. the quantification of the nitrogen and phosphorus inputs to the OSPAR maritime area (Load orientated approach - LOA). 

5.2 Provided the appropriate adjustments have been made, both approaches should deliver comparable results and can be used for reconciliation as shown in Table 1: The SOA for quantification of nutrient load from any catchment is based upon aggregation of discharges/losses of nutrients from all sources (including natural background) provided that these sources are quantified theoretically or by ‘end of pipe’ monitoring and represent the inputs to inland surface waters and coastal waters of the land area (eg RBD) in question (Table 1, sources indicated in lines 1-6).

5.3 The LOA is the quantification of the gross water-borne annual load of nutrients to the maritime area, based on a number of samples and analyses at a monitoring station at the outlet of the catchment (Table 1, line 12) supplemented by nitrogen and phosphorus discharges from point sources and losses from diffuse sources for the unmonitored catchments below the monitoring point (Table 1, line 13), so that the load from the whole catchment is considered.

5.4
By taking into account, where appropriate, the retention processes of nitrogen and phosphorus in river systems (Table 1, line 8) and other removal processes (Table 1, line 9), it is possible to compare the aggregated nitrogen and phosphorus discharges/losses entering inland surface waters (SOA) with the water-borne loads into the maritime area, (LOA). Nitrogen and phosphorus retention in river systems represents the connecting link between the SOA and the LOA (cf. Figure 3), but comparisons should be done with caution.
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Figure 3. Illustration of in stream processes (retention) in a river system representing the connecting link between the “Source Orientated Approach” and the “Load Orientated Approach”.

5.5
Figure 4 shows the general overview of sources, entry routes, compartments and processes contributing to the total load of nitrogen and phosphorus to the maritime area. It is illustrated that:

· Guideline 2 covers entry routes 12 and E;

· Guideline 3 covers entry routes 11 and D;

· Guideline 4 covers entry routes 6, 7, 8, 9 and C;

· Guideline 5 covers entry route 10;

· Draft Guideline 6 covers entry routes 1, 2, 3, 4, and 5;

· Guideline 7 covers entry route A;

· Guideline 8 facilitates an apportionment of the contribution of the entry routes 0-12 to entry route A; and

· Guideline 9 (retention) concerns the quantification of nitrogen and phosphorus retained or released through process 13.

5.6
It should be noted that the HARP guidelines do not cover all fluxes of nutrients needed to give a comprehensive nutrient budget for marine waters:

· atmospheric deposition of nitrogen onto the maritime area (entry route G);

· losses (eg denitrification) of nitrogen from marine waters (e.g. inter-tidal areas) (entry route I);

· dumping of nitrogen and phosphorus at sea (entry route B); or

· nitrogen and phosphorus fluxes to and from water masses outside the maritime area (entry route H).

Table 1. Application of guidelines in order to undertake load reconciliation of the source orientated approach and load-orientated approach and estimate total input to the maritime area. 
Operator
Quantification sequence for discharges and losses of nitrogen and phosphorus 
Guideline 
Step

+
Upstream nitrogen and phosphorus inputs:

e.g. loads associated with water transferred into a river system, or riverine input from transboundary catchments. If there is no guideline applicable for your case you should use the best estimates available

0

+
Elements of the source orientated approach
Quantified nitrogen and phosphorus losses from aquaculture 
2
1

+

Quantified nitrogen and phosphorus discharges from industry 
3
2

+

Quantified nitrogen and phosphorus discharges from sewage treatment works and sewerage 
4
3

+

Quantified nitrogen and phosphorus losses from households not connected to sewerage 
5
4

+

Quantified diffuse anthropogenic nitrogen and phosphorus losses 
6
5

+

Quantified natural nitrogen and phosphorus background losses 
6
6

=
Sum of all nitrogen and phosphorus losses/discharges (from SOA)

7

-
Quantified nitrogen and phosphorus retention in surface waters (Link between SOA and LOA) 
9
8

-
Other quantified nitrogen and phosphorus removal processes, e.g. abstracted water, water transfer from a river system

9

=
Total estimated transport of nitrogen and phosphorus (derived from the SOA)

10

The totals in line 11 (SOA) and line 14 (LOA) should be comparable in magnitude. It should be noted that both SOA and LOA have considerable uncertainties associated with its load estimates. The association of all uncertainties in river transport to the retention estimates should be handled with caution. 

11

=
Total nitrogen and phosphorus riverine load at the monitoring point 
7
12

+
Estimate for nitrogen and phosphorus discharges from point sources and losses from diffuse sources for the unmonitored catchments below the monitoring point

13

=
Total (derived from LOA)

14
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Figure 4. General overview of sources, entry routes, compartments and processes, contributing to the total load of nitrogen and phosphorus to the maritime area.

5.7
The load reconciliation procedure provides a means of:

· comparing and verifying the figures on nitrogen and phosphorus discharges/losses/inputs produced by the application of the two approaches; and 

· evaluating the importance of the different source categories.

5.8
Where significant differences are identified, the source data should be re-examined and re-evaluated, and the nitrogen and phosphorus load verified for accuracy. The total nitrogen and phosphorus loads measured at monitoring points may be apportioned into different sources (cf. Guideline 8 on riverine load apportionment). The riverine load apportionment guideline may also be used for consistency purposes, when comparing with data from previous years. 

5.9
The total input of nutrients to maritime areas comprises the amount of nutrients transported by rivers (monitored at the monitoring station close to the river mouth) and the amount that enters the maritime areas from the unmonitored areas downstream the monitoring point and between the monitored part of the catchments (cf. fig. 4).  Direct discharges/losses from unmonitored areas to maritime areas need to be quantified by the HARP guidelines covering the relevant sources. 

6.
Application and reporting

6.1
The focus of the HARP Guidelines is, primarily, on quantification/reporting of nitrogen and phosphorus discharges/losses at source and the inputs of nitrogen and phosphorus to the OSPAR maritime area. Application of the Guidelines will therefore facilitate the evaluation whether and to what extent measures for the reduction of nutrient inputs taken under the OSPAR Strategy to combat eutrophication have been met.

6.2
The entire OSPAR maritime area is subject to review and classification with regard to eutrophication status through the application of the OSPAR Common Procedure. The outcome of this application, whereby those parts of the maritime area of greatest concern and their associated catchments have been identified, indicate the priorities for the application of the guidelines.

6.3
Given that figures on nitrogen and phosphorus discharges/losses are derived from Guidelines 2, 3, 4, 5 and draft Guideline 6 (SOA) and nitrogen and phosphorus input figures are derived from Guideline 7 (LOA), the relatively simple process of reconciling the two approaches is possible, by taking retention in water bodies into account (cf. Guideline 9). This process may be accommodated by the application of Guideline 8 on riverine load apportionment.

6.4
The Summary Reporting formats in section 9 need to be applied for each identified catchment, group of catchments or RBD. They concern the following:

· format 9.1 summarises the catchment description and the monitored riverine nitrogen and phosphorus loads;

· format 9.2 summarises figures for nitrogen and phosphorus discharges/losses to inland surface waters; 

· format 9.3 summarises the figures of nitrogen and phosphorus inputs to both the monitored and unmonitored parts of the catchments, as well as the nitrogen and phosphorus loads, taking account of any retention in both parts of the rivers.

6.5
A common requirement is that quantification/reporting should be harmonised, as far as is reasonably possible. It is recognised that because of differences amongst Contracting Parties in geographical conditions and established national practices, true harmonisation may be difficult to achieve. It is therefore important to ensure transparency of quantification/reporting to highlight any differences in approach or inconsistencies. To this end, any variations or anomalies should be described and, where possible, quantified. This will ensure comparability between Contracting Parties both with respect to quantification procedures and reporting procedures. In the implementation format (see section 10), it should be indicated whether each of the HARP Guidelines is applied. It also includes the request for a description of any alternative methods applied and an assessment of comparability with the relevant guideline.

6.6
Information on uncertainty/accuracy linked to the quantification of specific nitrogen and phosphorus discharges/losses/inputs, should be provided (e.g. as standard deviation, standard error or confidence limits).

7.
Future work

7.1
The guidelines should be reviewed periodically and revised as appropriate, e.g. in light of developments within OSPAR or other relevant fora, such as the EU. The EC funded research project EUROHARP, on the assessment of quantification tools/models for diffuse losses of nutrients, will be completed by 2005. It is anticipated that the project will provide results that could form a basis for the further development of the draft Guideline 6 on diffuse sources. The completion of Guideline 6 will enable the adoption of a full set of guidelines within OSPAR. 

7.2
Several guidelines include alternative methods, i.e. not one single recommended method. A true harmonisation of quantification procedures requires that each guideline either contains one recommended quantification method or that alternative methods applied give comparable results. In that respect it is important to perform comparative studies applying different quantification methods on common data sets. In addition, experience of the application of the guidelines will enable further improvements of the Guidelines.
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9. HARP summary reporting formats
TotN: Total nitrogen


TotP: Total phosphorus


Mon: Monitored inland surface waters 

Unmon: Non monitored inland surface waters and direct discharges to marine waters


± %: Wherever possible, the accuracy of the figures should be indicated, e.g. 312 tonnes (+7%)

All figures should refer to year specific data unless others are stated in the respective tables.
9.1
Catchment description and monitored riverine nitrogen and phosphorus loads

Catchment, group of catchments, RBD
Total catchment area
Total population
Long-term annual flow
Riverine load,

without normalisation

(tonnes/year)   ± %
Riverine load,

flow-normalised

(tonnes/year)   ± %
Transboundary riverine inputs

± %

No. and Name
km2
Number
10 6 m3/yr
TotN
TotP
TotN
TotP
TotN
TotP
























































SUM 










9.2
Source orientated approach to quantify nitrogen and phosphorus discharges/losses to inland surface waters

Aquaculture

Catchment, group of catchments, RBD
Aquaculture

(tonnes/year)

± %

No. and Name
TotN
TotP


Unmon
Mon
Unmon
Mon



















SUM 



Industry

Catchment, group of catchments, RBD 
Industry

(tonnes/year)

± %

No. and Name
TotN
TotP


Unmon
Mon
Unmon
Mon



















SUM 






Wastewater treatment plants

Catchment, group of catchments, RBD 
WWTP

(tonnes/year)

± %

No. and Name
TotN
TotP


Unmon
Mon
Unmon
Mon



















SUM 



Households

Catchment, group of catchments, RBD 
Households

(tonnes/year)

± %

No. and Name
TotN
TotP


Unmon
Mon
Unmon
Mon



















SUM 



Diffuse sources (ex. background losses)

Catchment, group of catchments, RBD 
Diffuse anthropogenic losses

(tonnes/year)

± %

No. and Name
TotN
TotP


Unmon
Mon
Unmon
Mon



















SUM



Discharges/losses of nutrients of anthropogenic origin at source

Sources
National figures

(tonnes/year)

± %


TotN
TotP


Unmon
Mon
Unmon
Mon

Aquaculture





Industry





Wastewater treatment plants





Households





Diffuse sources





SUM



9.3
Total nitrogen and phosphorus inputs to the maritime area (Source orientated)

Background losses and retention

Catchment, group of catchments, RBD
Background losses

(tonnes/year)

± %
Retention

(tonnes/year)

± %


TotN
TotP
TotN
TotP

No. and Name


Unmon
Mon
Unmon
Mon
Unmon
Mon
Unmon
Mon































SUM





Total nitrogen and phosphorus inputs to the maritime area

Catchment, group of catchments, RBD


Monitored part
Unmonitored part

Total load to the OSPAR Maritime area


% of tot. area
Total discharge at source

Retention
Load
Total discharge at source
Retention
Load


No. and Name



TotN
TotP
TotN
TotP
TotN
TotP
TotN
TotP
TotN
TotP
TotN
TotP
TotN
TotP




















































SUM 









10. 
HARP implementation format

No.


Guideline on
Is the guideline applied? (yes/no)
Description of alternative methods and assessment of comparability with the relevant guidelines



Totally
Partly


2 
Aquaculture plants




3
Industrial plants




4
Sewage treatment works and sewerage




5
Households not connected to public sewerage 




6
Diffuse anthropogenic sources, including quantification of background losses of nitrogen and phosphorus




7
Total riverine load of nitrogen and phosphorus, including procedures for normalisation of the nitrogen and phosphorus load




8
Principles for riverine load spportionment





9
Nitrogen and phosphorus retention in river catchments 




   





Retention:





loss to air





Retention: loss





to sediment





In stream





processes





Anthropogenic discharges and losses at source entering inland surface waters





The “Source orientated approach” is based on quantification of nutrient discharges at source





Load entering the sea





The “Load orientated approach” is based on monitoring of the load with supplement of discharges/ losses from areas below the monitoring point and between catchments.





Retention is the main link between the two approaches





0





1





principal sources





inland


surface


waters





air





2











soil





agriculture/�diff. sources





4





3





5





separate 


sewer


system





sewer system





6





urban


waste-water 


treatment


plant





impermeable


surfaces





7





combined 


sewer


system





8





households





9





10











industry





11





aquaculture





12





natural background


losses





degradation 





13





air 





13





river


sediment 





13





riverine


inputs 





A





Total


load to


OSPAR


maritime area 





B





C





F





E





D





G





H





I





air 





ENTRY ROUTES 


TO OSPAR AREAS:  


A 	riverine inputs


B 	dumping of harbour/river sludge


C 	discharges UWWP 


D 	discharges industry 


E 	discharges aquaculture 


F 	agriculture/diff. sources


G 	atmospheric deposition 


H 	flux from outside the 


	maritime area


I	denitrification





���7	discharges UWWP


8 	stormwater overflow


9 	untreated discharges


10	households not connected


11	direct discharges from industry


12	direct aquaculture discharges


13 	retention





ENTRY ROUTES	


TO SURFACE WATER 





0	upstream inputs	


1 	atmospheric deposition


2 	diffuse losses 


3 	erosion direct to surface waters


4 	drainage direct to surface waters


5 	run-off


6 	rainwater separate  sewer











compartments/ systems





principal sources











sewer system











OSPAR maritime area

















� 	Excluding the quantification and reporting of atmospheric deposition of nitrogen and phosphorus on the waters of the maritime area.


�	This encompasses both existing and planned measures, including reduction measures at source and reduction measures for the maritime area and the links between them.


� 	Retention in the unmonitored areas may be taken into account, if appropriate. The unmonitored part of the nutrient inputs should be obtained either from the total nutrient discharges/losses into these areas, taking retention into account, or by comparison with comparable, monitored rivers.


� 	Total discharges/losses from all sources, incl. background losses. Figures from 9.2


�	To be applied and reported on a voluntary basis.
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