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

(reference number: 2004-2)

Guideline 8: Quantification of nitrogen and phosphorus losses from diffuse sources by riverine load apportionment
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1.
Objectives
1.1
To describe the riverine load apportionment approach as a tool for evaluating the contributions of point and diffuse sources to the total riverine nitrogen and phosphorus load and quantifying losses of nutrients from anthropogenic diffuse sources entering inland surface waters in catchment areas. 
1.2 
To establish an easy-to-use method that enables estimation of diffuse nutrient losses entering inland surface waters in a catchment area and evaluation of their contribution to the total riverine nitrogen and phosphorus load, by apportioning the anthropogenic diffuse nutrient losses.

1.3
To list the type of data to be taken into account when performing the riverine load apportionment method. 

2.
Introduction

2.1 On the basis of figures on the total riverine load of nitrogen and phosphorus (cf. Guideline 7), the riverine load apportionment approach may be used to assess the importance of anthropogenic sources of nitrogen and phosphorus, i.e. the point and diffuse components for the riverine load. 

2.2
The following assumptions are made regarding the separation of the total nitrogen and phosphorus riverine load at the selected river monitoring points (normally the lowest freshwater point, i.e. the tidal/freshwater limit in the river) into source categories: 

· nitrogen and phosphorus discharges from most point sources are virtually the same in volume and quality during the year. They depend only on meteorological factors to a small extent. The input sites into a water body can usually be clearly identified; and

· nitrogen and phosphorus losses from diffuse sources entering inland surface waters are usually variable; the variations may be of several orders of magnitude. The losses are strongly influenced by meteorological factors, such as precipitation.

2.3
Estimates of nutrient retention in inland surface water are needed in order to calculate nutrient losses to inland surface water from diffuse anthropogenic sources. Background losses to inland surface water are necessary for calculating the anthropogenic nutrient losses entering inland surface waters from diffuse anthropogenic sources.

2.4
Time series of water quality data are often strongly dependent on variations in water flow. Thus, the inter-annual variations in nitrogen and phosphorus load can vary substantially and cause spurious trends and thereby lead to misinterpretation. This calls for harmonised procedures for normalised annual riverine loads, in order to analyse these trends (cf. Guideline 7 on monitored riverine load of nitrogen and phosphorus).

3.
Quantification principles

3.1
General requirements

3.1.1
The starting point for the riverine load apportionment approach should be data on water flow and nitrogen and phosphorus concentrations at the tidal/freshwater limit in the rivers. The measurement site should ideally be chosen according to the "Principles of the Comprehensive Study on Riverine Inputs and Direct Discharges" (RID monitoring Programme). As regards transboundary rivers, the last monitoring point on the river before the national boundary should be reported on. For catchment areas larger than 20 000 km2, the riverine load apportionment should also be performed for sub-catchments. 

3.1.2
The influence of meteorological factors on the processes causing diffuse losses is one important issue in the separation of the nitrogen and phosphorus losses  from diffuse sources and discharges from point sources. In order to make a differentiation, the various natural and anthropogenic components of the discharge/loss regime prevailing in the river system should be considered.

3.1.3
Nitrogen and phosphorus discharges/losses from anthropogenic and natural sources are affected by temporary and more permanent sinks, as well as by cyclical and removal processes (e.g. denitrification  and sedimentation in streams, lakes, reservoirs and on flooded riparian areas). To assess the relative importance of the discharges/losses of nitrogen and phosphorus from different sources, these river system internal retention processes should be taken into account. If the retention is not considered in the riverine load apportionment quantification, the initial diffuse nitrogen and phosphorus losses from diffuse sources will be underestimated. 

3.1.4
Nitrogen and phosphorus discharges/losses from unmonitored parts of the river catchment area, as well as from unmonitored rivers and coastal areas, could be taken into account in the riverine load apportionment assessment if reliable estimates on nutrient losses from point and diffuse sources as well as retention can be derived. The nitrogen and phosphorus load from these areas should be determined separately on the basis of the respective HARP Guidelines, viz. the Guidelines on:

· quantification of the nitrogen and phosphorus discharges from point sources (Guidelines 2, 3 and 4); 

· nitrogen and phosphorus losses from diffuse anthropogenic sources, and natural background losses (draft Guideline 6); and

· nitrogen and phosphorus retention in river catchments (Guideline 9).

3.1.5
 Measured year specific loads should be used for the riverine load apportionment. Hence, the data obtained in the RID monitoring programme, which are based on minimum 12 samples per year for the main rivers, should be the basic data to use (cf. Guideline 7 on monitored riverine load of nitrogen and phosphorus). Additional information about point sources and retention in the whole  catchment area, is necessary for separating the total nitrogen and phosphorus load measured at the tidal/freshwater limit in the river into the load from different sources (riverine load apportionment).

3.2
Quantification methods

3.2.1
A riverine load apportionment into different nutrient sources (‘source apportionment’) is based on the assumption that the total nitrogen and phosphorus loads at the selected river measurement site (Lriver) represent the sum of the various components of the nitrogen and phosphorus discharges from point sources (DP) entering inland surface waters, the nitrogen and phosphorus losses from anthropogenic diffuse sources entering inland surface water (LOD) and the natural background losses of nitrogen and phosphorus entering inland surface waters (LOB). Furthermore, it is necessary to take into account the retention of nitrogen and phosphorus within inland surface waters in the catchment (R). This may be expressed as follows:

Lriver  = DP + LOD + LOB – R 




(1)

3.2.2
The aim of the source apportionment is to estimate anthropogenic diffuse losses of nutrients and evaluate the contributions of point and diffuse sources of nitrogen and phosphorus to the total riverine nitrogen and phosphorus load, i.e. to quantify the nitrogen and phosphorus losses from diffuse sources (LOD) as follows: 

LOD = Lriver - DP - LOB + R




(2)

In the anthropogenic diffuse losses in equation (2) are included discharge/losses from scattered dwellings.

3.2.3
The importance of the different sources may be expressed as:

Proportion of LOB
=
(LOB / Lriver + R) . 100%
(3)

Proportion of DP
=
(DP / Lriver +    R) . 100%
(4)

Proportion of LOD
=
(LOD / Lriver + R) . 100%
(5)

3.2.4
The procedure outlined above requires:

a. measurements at the selected river measurement site in order to determine Lriver, which represents the riverine load after normalisation (see Guideline 7 on monitored riverine load of nitrogen and phosphorus); and 

b.
the determination of the nitrogen and phosphorus point source discharges (DP) and natural background losses of nitrogen and phosphorus (LOB) in the river catchment area concerned, as well as the quantification of  retention of nitrogen and phosphorus (R) in inland surface waters (eg. streams, rivers, lakes and reservoirs). 

3.2.5
The results of the riverine load apportionment can be very depended on the used retention estimated (cf. Guideline 9). If there is a significant degree of uncertainty over the retention estimate more than one retention methodology or a sensitivity analysis should be applied to get a range for the quantifiation of diffuse sources entering inland surface waters.

3.3
Data requirements

3.3.1
The HARP Guidelines describe the quantification methods for the different nutrient sources which are needed for applying the riverine load apportionment method: 

· annual figures of nitrogen and phosphorus riverine loads (LRiver) (Guideline 7;

· annual point source discharges of nutrients entering inland surface waters upstream the riverine monitoring point(s) (DP) (Quantification of the nitrogen and phosphorus discharges from point sources, Guidelines 1, 2, 3 and 4); 

· natural background losses to inland surface waters upstream the riverine monitoring point(s) (LOB) of nitrogen and phosphorus as totals (draft Guideline ; and 

· quantification of retention in inland surface waters as rivers, lakes, reservoirs and on inundated floodplains upstream the riverine monitoring point(s), in order to obtain total retention of nitrogen and phosphorus in inland surface waters in the catchment (R) (Guideline 9).
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