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Abstract 

 

A critical assessment of the implications of the European Water Framework Directive 

(WFD) for a small urban watercourse - the Bourne Stream in Poole and Bournemouth was 

undertaken. Secondary data was available for the majority of the general physico-chemical 

quality elements of the WFD, and limited data on the biological quality elements was 

available. A stream survey was designed to assess the hydromorphological quality elements 

and so a general assessment of the stream under the new legislation was conducted. 

The stream, which has been responsible for occasional reductions in water quality at 

Bournemouth beach where it flows from an outfall, was shown to have major changes to its 

morphology and to some extent its hydrology. The physico-chemical general elements were 

shown to be variable, probably due to the large number of outfalls that run from the 

surrounding development to the stream. 

The stream was provisionally split into two water bodies under the WFD. The first section 

was designated as a natural water body due to fewer morphological changes and the spatial 

extent of protective designations such as Ramsar designation. The second section was 

provisionally designated as a Heavily Modified Water Body, due to large stretches of 

culverting and channel modifications. 

Issues raised included the influence of adjacent water bodies in running waters, the reliance 

on typology, urbanisation as an important sustainable human activity, and the need for 

reference conditions for Heavily Modified Water Bodies. 
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1.0 Introduction 

An analogy of the vulnerability of the biosphere has been given as “a thin film of dew 

covering a cracked egg” (Moss, 1998, page 1). The recognition of this vulnerability has led to 

the introduction of Directive 2000/60/EC of the European Parliament and of the Council 

establishing a framework for Community action in the field of water policy. This legislation is 

commonly known as the Water Framework Directive (WFD). 

Freshwater makes up a fraction of this ‘thin film’, and is an essential resource for mankind, 

but population growth, urbanisation, and the intensification of agriculture and industry have all 

lead to problems of reduced water quality due to pollution (Giller and Malmqvist, 1998). 

Society needs to ensure the sustainable use of this essential resource. However, the monitoring 

of waters through a few chemical parameters such as Biological Oxygen Demand (BOD) is 

now becoming redundant. The problem of gross organic pollution of the 20th centaury is being 

overtaken by the influence of river engineering and modern toxic substances (Moss, 1998). 

 

1.1 The Water Framework Directive 

The WFD is a very extensive piece of legislation. All waters are covered by the WFD and 

must be assigned to one of five types: rivers, lakes, ground waters, transitional waters or 

coastal waters. These types are used to identify ‘water bodies’ which are assigned to a river 

basin or catchment. This concept of catchment management is one of the key principles within 

the WFD. The status of these water bodies will be described primarily in terms of their 

ecology. This is the second key concept. Ecological status is measured by the deviation from 

undisturbed conditions i.e.: conditions associated with no anthropogenic impacts. These 

pristine conditions are called reference conditions, and the target for all water bodies is ‘Good 
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Ecological Status’ (GES) by 2015. Good ecological status is when the water body shows low 

levels of distortion resulting from human activity, but the deviation from the reference 

conditions is only slight (Directive 2000/60/EC). Table 1 shows how this will be measured for 

rivers. 

Table 1: Quality elements for the classification of ecological status for rivers (Directive 

2000/60/EC) 

Quality Elements Description 

Biological quality elements Composition and abundance of aquatic flora 

Composition and abundance of benthic invertebrate fauna 

Composition, abundance and age structure of fish 

Hydromorphological quality 
elements 

Hydrological regime 

River continuity 

Morphological conditions 

Physico-chemical elements General  

Specific pollutants 

 

 

This shows the scope of the WFD for this one water body type, and similar guidelines are 

provided for the other water body types. The WFD also recognises that not all water bodies 

may be able to achieve ‘good ecological status’, and so makes provisions for Heavily 

Modified Water Bodies (HMWB) and Artificial Water Bodies (AWB). These are water bodies 

that are in danger of failing to reach GES due to physical alterations (Directive 2000/60/EC). 
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1.2 The Bourne Stream 

The Bourne Stream is a small urban stream that runs through the conurbation of Bournemouth 

and Poole, Dorset (figure 1). The stream runs for approximately 12 km from an elevation of 

around 60 metres down to sea level. Part of the stream runs through an area designated as a 

Site of Special Scientific Interest (SSSI), and Ramsar site, and other parts have been subject to 

 

 

Bournemouth 
and Poole 

Figure 1: Map showing the location of Bournemouth and Poole (map source: www. 

leonpaul.com) 

 

Introduction 3



Edward Hallett                                                                                                                    Personal Research Project 

culverting as the developments of Poole and Bournemouth have spread. The stream flows 

through Bournemouth Pleasure gardens before flowing out to sea through an outfall adjacent 

to Bournemouth Pier.  

 

1.3 The problem investigated 

Currently the Bourne Stream reaches acceptable standards, when assessed according to the 

current Bathing Waters Directive. With the application of the Water Framework Directive, this 

assessment may drastically change as the new parameters are implemented. In order to 

investigate this issue the following aim has been produced, which will be fulfilled be 

completing a number of key objectives, as outlined below. 

 

 Aim: 

A critical analysis of the implications of the Water Framework Directive for a small urban 

watercourse such as the Bourne Stream. 

 

Objectives: 

Assess the Bourne Stream for the possibility of designation as a Heavily Modified Water Body 

(HMWB). 

 

Assess the current status of the Stream using the biological parameters set out in the Water 

Framework Directive. 
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Assess the current status of the Stream using the hydromorphological parameters set out in the 

Water Framework Directive. 

 

Assess the current status of the Stream using the physicochemical parameters set out in the 

Water Framework Directive. 

 

The following section will discuss the methods of data collection, which will be used 

throughout this research study. 

Introduction 5
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2.0 Methodology 

In order to assess the implications of the WFD for the Bourne Stream, data to determine the 

designation of the stream, and data for the quality elements used in the assessment of the 

stream will be required.  

This section is structured to show the data to be collected and also currently available, for each 

criteria used in the WFD for the assessment of the Bourne Stream. It explains the methodology 

for the collection of the data, the source of secondary data used, and the justification for the 

choice of the data. 

 

2.1 Designation 

This first section will cover the designation of the Bourne Stream and for simplicity will be 

broken down into three sections which will be Geographic Information Systems (GIS), 

Typology, and HMWB / AWB designation. 

 

2.1.1 Geographic Information Systems 

The use of GIS will be important in this section. A base map of the area will be geo-

referenced, and used to gain data, analyse data and present findings. Geo-referencing the base-

map allows distances and areas to be calculated and analysed easily, and findings to be 

visualised. The two variables in the accuracy of this method are; 

• The accuracy of the original map 

• The accuracy of any digitising on the base map 

 6
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The guidance document for the use of GIS in the implementation of the WFD suggests a scale 

of 1:250,000 or lower (European Commission, 2003a). 

Due to the small scale of the area being studied, and the loss of detail at larger scales, the base 

map to be used will be Ordnance Survey (O.S.) Explorers 118 and OL22, which use a 

1:25,000 scale. 

Guidance for the use of GIS in the implementation of the WFD also requires the 

representation of rivers as lines, and lakes and protected areas are to be represented by 

polygons when reporting for the purposes of the WFD. (European Commission, 2003a). 

The calculations made using GIS will be in kilometres to an accuracy of 1 decimal place (100 

metres). Therefore the use of GIS for certain calculations is deemed to be sufficiently accurate 

for the purposes of this research paper. 

 

2.1.2 Typology 

The WFD requires all surface and ground waters to be designated into ‘water bodies’. The 

categories of water bodies listed in the WFD are: 

• Rivers 

• Lakes 

• Groundwater 

• Transitional waters 

• Coastal waters 

(Directive 2000/60/EC) 

The data required to identify the Bourne Stream as a water body is presented in table 2. 
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Table 2: Data required for water body designation. 

Quality Element Data Available From Source of secondary 
data 

Size, Altitude, 
Geology 

Yes Digitising stream 
length and pond 

areas 

O.S Maps 

 

2.1.3 Heavily Modified Water Bodies / Artificial Water Bodies 

The WFD also stipulates that when a water body is “…as a result of physical alterations by 

human activity is substantially changed in character…” (Directive 2000/60/EC, Article 2 (9)) 

it should be classed as a Heavily Modified Water Body (HMWB). Water bodies created by 

human activity also have to be classified as Artificial Water Bodies (AWB) (Directive 

2000/60/EC).  In order to assess these designations, historic maps will be used to identify the 

changes to the streams course, backed up with more detailed observations about the continuity 

of the stream. Table 3 below shows the data required for this section. 

 

Table 3: Data required for HMWB assessment 

Quality Element Data Available From Source of secondary 
data 

Changes to channel 
course 

Yes Historic Maps Poole Leisure 
Services 

Changes to river 
continuity 

Yes Stream survey 
(see section 2.3.2)

N/A 

 

2.2 Biological Quality Elements 

The WFD uses the biological quality elements as the primary indicators of a water body’s 

status. The status of the first three subdivisions of the biological elements is measured by their 

taxonomic composition and abundance. This is similar to the principle that the River 
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Invertebrate Prediction And Classification System (RIVPACS) uses. RIVPACS was used by 

Aquilina (2003) to study the habitat quality of the Bourne Stream, and the newly constructed 

wetlands that form part of a Sustainable Urban Drainage System (SUDS) near the stream 

source. This data will be used because of its recent collection, and because of the similarities 

to the principles within the WFD when assessing the Benthic invertebrate fauna. 

Despite a thorough search, no studies on phytoplankton or fish within the Bourne Stream 

could be found. However, although phytoplankton is included in the biological quality 

elements in Annex V, 1.2.1 of the WFD, it is not included in the list of quality elements in 

Annex V, 1.1.1 (Directive 2000/60/EC). This element can be used where appropriate, for 

example in lowland rivers (European commission, 2003b). The possible use of this quality 

element for the Bourne Stream is explored within the discussion. 

Within the WFD the biological quality elements are split into four categories, which are 

shown in table 4 below. 

 

Table 4: Data required for the Biological assessment of the Bourne Stream 

Quality Element Data Available From Source of secondary 
data 

Phytoplankton No N/A N/A 
Macrophytes and 

phytobenthos 
No N/A N/A 

Benthic invertebrate 
fauna 

Yes RIVPACS 
assessment of the 
Bourne Stream 

Aquilina 2003 

Fish fauna No N/A N/A 
 

2.3 Hydromorphological quality elements 

This section covers the data required for the hyromorphological quality elements of the WFD. 
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2.3.1 Hydrological regime 

This first criterion covers the quantity and dynamics of flow and the connection to 

groundwaters. A thorough search on this topic found no previous research, although it is 

known that the Bourne Stream is not used for the abstraction of drinking water. (Foster, 2003 

pers. comm.) 

 

2.3.2 River continuity 

The WFD states that for a river to reach high ecological status for this criterion, the continuity 

of the river must not be affected by anthropogenic activities which prevent the transport of 

sediment along the course of the river, or the migration of aquatic organisms. (Directive 

2000/60/EC).  Table 5 shows the data required for this section. 

 

Table 5: Data required for the assessment of river continuity 

Quality Element Data Available From Source of secondary 
data 

Historic Maps  Poole Leisure 
Services 

River continuity Yes 

Stream survey N/A 
 

The stream survey will consist of walking the length of the Bourne Stream from the source to 

the mouth and recording data at points along the stream. The sample sites will be based on the 

sample sites used by the Bourne Stream Partnership (BSP) to measure the chemical quality of 

the Bourne Stream. It is hoped this will allow any correlations to be identified between the 

chemical data collected by the BSP (section 2.4.1), and the results collected during the stream 

survey. However, an extra site will be added above the Branksome Wood Road gauging weir 

(figure 2, site 13) to explore any impact above the weir, and a site will also be added in the 
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lower pleasure gardens (figure 2, site 16) to gauge the modifications to the stream in its lower 

reaches. 

As well as the data collected at each sample site, any general observations will be recorded on 

the walk between the sites that could add to the data collected or prevent any important data 

on the stream being missed by the sample sites. 

Figure 2 shows the location of the monitoring sites along the course of the Bourne Stream and 

the order in which they will be surveyed. 

 

Figure 2: Map of the Bourne Stream (highlighted for clarity) with the sample sites indicated 

by arrows (map source: O.S Explorer OL22 and 118) 
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The data collected for river continuity will be observational data on any anthropogenic 

activities which may affect the migration of aquatic organisms and sediment transport. 

 

2.3.3 Morphological conditions 

Within the WFD this quality element is divided into the five sections shown in table 6. The 

method of data collection for each quality element is then explained in sections 2.3.3.1 to 

2.3.3.5. 

 

Table 6: Data required for the assessment of the morphological conditions 

Quality Element Data Available From Source of secondary 
data 

Historic Maps  Poole Leisure 
Services  

Channel patterns Yes 

Stream Survey N/A 
Width and depth 

variations 
Yes Stream Survey N/A 

Flow velocities Yes Gauging weir Bourne Stream 
Partnership 

Substrate conditions Yes Stream Survey N/A 

Structure and 
condition of the of 
the riparian zones 

Yes Stream Survey N/A 

 

2.3.3.1 Channel Patterns 

Data for channel patterns will be collected in two ways. Firstly, any changes to the course of 

the stream will be recorded through a comparison of historic maps and current O.S maps. 

Secondly any changes such as modifications to the stream banks will be recorded using the 

stream survey. 
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2.3.3.2 Width and Depth Variations 

Width and depth variations will be measured at each sampling site. The width will be 

measured to an accuracy of 10cm. It was decided that any further accuracy would be 

inappropriate due to errors caused by vegetation, bank undercutting, and natural variation in 

the stream width. To further minimise sampling error, a measurement will be taken at 100 

paces up and downstream, and an average of the three widths, to an accuracy of 10cm will be 

used. 

The depth of the stream was also measured at each sample site, and at 100 paces upstream and 

downstream of the sampling site. This will be measured at ¼, ½, and ¾ of the stream width to 

an accuracy of 1cm. The upstream, sample site and downstream measurements will then be 

averaged to give final depths at ¼, ½ and ¾ stream width also to an accuracy of 1cm. 

 

2.3.3.3 Flow velocities 

Flow rate data is available from the BSP. It is measured in m3/s every fifteen minutes at a 

permanent gauging station in the weir at Branksome Wood Road (Figure 3, site 13). The 

majority of this data is only available as mean daily flows, although some more detailed data 

is available for peak flow events. 

 

2.3.3.4 Substrate conditions 

A visual assessment of the substrate will also be conducted at each monitoring site during the 

stream survey. The substrate will be classified into 7 categories taken from the Wentworth 

Scale, or mixtures of the 7 categories (Giller and Malmqvist, 1998). These are listed below: 

• Clay 
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• Silt 

• Sand 

• Gravel 

• Pebble 

• Cobbles 

• Boulders 

The visual assessment will be taken over the 200 paces between the upstream and downstream 

width and depth measurements to minimise errors through the sampling process. 

 

2.3.3.5 Structure and Condition of the Riparian Zone 

The structure and condition of the riparian zone will be assessed during the stream survey 

through observations at each sample site. To minimise sampling error, observations will also 

be taken between sample sites if significant differences are observed. 

 

2.4 Physico-chemical 

The final criteria for the status of the Bourne Stream are explained below. 

 

2.4.1 General conditions 

The general elements in this section and the data required are given below in table 7 
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Table 7: Data required for general physico-chemical quality elements. 

Quality Element Data Available From Source of secondary 
data 

Nutrient 
concentrations 

Yes Water quality 
sampling 

Bourne Steam 
Partnership 

Salinity Yes Water quality 
sampling 

Bourne Stream 
Partnership 

PH Yes Water quality 
sampling 

Bourne Stream 
Partnership 

Oxygen balance Yes Water quality 
sampling 

Bourne Stream 
Partnership 

Acid Neutralising 
Capacity 

No N/A N/A 

Temperature Yes Water quality 
sampling 

Bourne Stream 
Partnership 

 

The Bourne Stream Partnership collects this data as part of its monitoring programme in order 

to comply with the Bathing Waters Directive. Data is collected once a week between May and 

September, from fourteen monitoring sites along the Bourne Stream (see figure 3). 
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Figure 3: Bourne Stream Partnership monitoring sites (source: Bourne Stream Partnership, 

2003) 

 

This data was used in favour of other research on the chemical quality of the Bourne Stream 

(Fleet, 2002) in order that the most recent data is used, and also because it covers the same 

period as the biological data collected (Aquilina, 2003) which will allow correlations to be 

made if necessary. 
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2.4.2 Specific synthetic and non-synthetic pollutants 

The final section of the physico-chemical quality elements is specific pollutants listed in 

Annex VIII of the WFD (Directive 2000/60/EC). No data for the Bourne Stream could be 

found on pollutants contained in the list, with the exception of nitrates, which is already 

covered in the general nutrient concentrations in table 7. 

 

2.5 Limitations 

The limitations within the methodology for primary data collection and within the secondary 

data used are discussed below. 

 

2.5.1 Sample sites 

The sample sites used for the stream survey are not evenly spaced along the course of the 

stream. This is due to the need for the sample sites to be in the same location as the BSP water 

quality sites for correlations to be made if required. However this may lead to some 

information being missed, or the sites not giving a true representation of the stream. 

This limitation has been mitigated to some extent by the addition of two extra sites, and the 

entire course of the stream being walked during the survey to allow other observations to be 

recorded. 

 

2.5.2 Observations 

 17
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The stream survey has been designed as an initial assessment of the Bourne Stream in the light 

of the new WFD. As such the data collected through observations is to gain an overview of the 

stream, and the use of the data for anything other than this should avoided. 

 

2.5.3 BSP water quality data 

This data is recorded during the bathing water season (May to September). Any results or 

conclusions drawn from this data will only be applicable to this period. The water quality data 

is also recorded once a week, possibly missing individual pollution events or short periods of 

extreme conditions. 

 

2.5.4 RIVPACS data 

The data to be used was designed as an investigation into the habitat quality of SUDS 

compared to the Bourne Stream (Aquilina, 2003). As a result of this only 2 sample sites were 

actually located at the stream itself, with the others located at the SUDS and the ponds along 

the course of the stream. The two sites were also both located in the upper reaches of the 

stream, at the approximate locations of sample sites 2 and 9 for the stream survey (figure 2).  

As a result, any conclusions drawn from this data must be treated with caution, as this may not 

be a representative sample of the entire stream. 
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3.0 Analysis of Results 

This section presents the results of the data collected as outlined in the chapter 2.0. It discusses 

the data for the designation of the Bourne Stream, and the data collected for the biological, 

hydromorphological and physico-chemical quality elements as outlined by the WFD. 

 

3.1 Typology 

Before the implications of the WFD for the Bourne Stream can be discussed, the stream must 

be assigned a typology. 

 

3.1.1 The Bourne Stream 

For the implementation of the WFD all waters must be assigned to river basin districts. This is 

defined in the WFD as: 

“…the area of land and sea, made up of one or more neighbouring river basins…which is 

identified under Article 3(1) as the main unit for management of river basins” (Directive 

2000/60/EC, Article 2(15)) 

This grouping of individual river basins is for administration, reporting, and management 

purposes only (European Commission, 2003c). As a result the allocation of the Bourne Stream 

to a river basin district will not be explored in this research paper. 

The river basins that can make up a river basin district are the geographical areas related to the 

hydrological system (European Commission, 2003c) i.e.: the catchment.  

A river basin is defined in the WFD as: 

 19
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“…the area of land from which all surface run-off flows through a sequence of streams, rivers 

and, possibly, lakes into the sea at a single river mouth, estuary or delta.” (Directive 

2000/60/EC Article 2(13)) 

Finally, within each river basin, individual water bodies have to be identified. Every water 

body must be differentiated into one of five categories: Rivers, Lakes, Transitional waters, 

Coastal waters or Ground waters. (Directive 2000/60/EC) 

The Bourne Stream has a catchment of 12km2 and flows from approximately 60 metres above 

sea level at its highest elevation. It flows out to the sea through a single outlet adjacent to 

Bournemouth Pier. 

The geology of the area consists of Eocene marine beds known as the Bagshot beds, which are 

made up of variations of white to yellow sand, with layers of carbonaceous clays and thin pipe 

clays. (Perkins, 1977).  

The WFD also requires the water body to be assigned to an Ecoregion which can be found on 

Map A in Annex XI of the WFD (Directive 2000/60/EC). These results can be found 

summarised in table 8 which is taken from Annex II 1.2.1 System A, of the WFD. 

 

Table 8: The Bourne Stream water body typology (adapted from Directive 2000/60/EC) 

Fixed Typology Description Bourne Stream 

Ecoregion 1 to 25 18 (Great Britain) 

Type Altitude typology 

high: >800 m 

mid-altitude: 200 to 800 m 

lowland: <200 m 

 

 

 

◄ 
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Size typology based on catchment area 

small: 10 to 100 km2 

medium: >100 to 1,000 km2

large: >1,000 to 10,000 km2

very large: >10,000 km2

 

◄ 

 

Geology 

calcareous 

siliceous 

organic 

 

◄ 

 

 

 

3.1.2 The Ponds 

There are a number of in-stream ponds along the course of the Bourne Stream. The surface 

area of these ponds has been calculated and is presented in table 9 below. 

Table 9: Surface area of the Ponds along the Bourne Stream 

Name Surface Area (km2) 

1. Alderney Recreation Ground Pond 0.0011 

2. Bloxworth Road Pond 0.0037 

3. Alder Road Pond 0.0044 

4. Alder Hills Pond 0.0096 

5. Talbot Heath Pond 0.0025 

6. Coy Pond 0.0031 

 

The location of these ponds are shown below in figure 4 
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with the aim of preventing further deterioration and enhancing wetlands that depend on 

aquatic ecosystems (Directive 2000/60/EC). However, the Directive then gives no definition 

of wetlands, nor does it recommend or set any obligations for the future status of wetlands. 

The implications of the WFD for wetlands and therefore the SUDS on the Bourne Stream will 

be explored further in chapter 4.0. 

 

3.2 HMWB / AWB Designation 

This section will analyse the results for the possible designation of the Bourne Stream as a 

heavily modified water body or artificial water body. 

 

3.2.1 HMWB Designation 

The WFD recognises the fact that many of Europe’s rivers have been altered or modified due 

to anthropogenic pressures. The extent of these modifications is widespread, with a quarter of 

all main river lengths in the U.K lowlands having been subject to severe alterations such as 

canalisation or dredging (Moss, 1998).  

The process by which the Bourne Stream will be assessed for HMWB designation will follow 

that recommended in figure 5. 
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Figure 5: Suggested hierarchal approach to the identification of water bodies (source: 

European Commission, 2003d, page 11) 

 

Water bodies that have been subject to major physical alterations may, subject to certain 

criteria be designated as HMWB. These physical alterations must be long-term, substantial 

and alter the morphological and hydrological characteristics of the water body (European 

Commission, 2003d). The water body may then be designated as a HMWB if: 

“… changes to the hydromorphological characteristics of that body which would be necessary 

for achieving good ecological status would have significant effects on: 

(i) the wider environment; 

(ii) navigation, including port facilities, or recreation; 
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(iii) activities for the purpose of which water is stored, such as drinking water supply, 

power generation or irrigation; 

(iv) water regulation, flood protection, land drainage, or 

(v) other equally important sustainable human development activities” 

(Directive 2000/60/EC, Article 4(3)(a)) 

The changes considered must be significantly better for the environment than the current 

characteristics. If these changes are possible then the water body cannot be designated as a 

HMWB. However, if for reasons of technical feasibility or disproportionate costs these 

changes cannot be made then the water body can be provisionally designated as a HMWB. 

(Directive 2000/60/EC) 

The Bourne Stream as an urban stream has been subject to many modifications. It is joined 

along its length by numerous outflows and drainage pipes, which drain the surrounding 

residential areas. Even the head of the stream now flows from three outflows shown in figure 

6. 
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Figure 6: The three outflows at the head of the Bourne Stream (taken 12/3/04) 

 

The stream has a weir approximately 1 metre high at the head of the pleasure gardens, and the 

banks of the stream have been heavily modified within the gardens themselves. In the upper 

gardens the banks are reinforced with stone to just above the water level. As the stream 

continues it enters the lower pleasure gardens and here the modifications to the stream channel 

reach their extreme. The stream is finally culverted before it reaches the pier, where it flows 

under the pedestrianised section at the entrance to the pier and through an outfall which runs 

across the beach. An example of the modifications within the lower gardens, and the outfall 

can be seen in figures 7 and 8.  
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Figure 7: The modifications to the Bourne Stream in the lower pleasure gardens (taken 

12/3/04) 
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Figure 8: The outfall where the stream runs out to sea (taken 12/3/04) 

 

As well as these modifications the stream is heavily culverted above Coy Pond Gardens. The 

extent of the culverting is to some extent unknown. The maze of drainage pipes that feed the 

Bourne Stream that have been added over the years have become indistinguishable from the 

culverted sections of the original stream. The extent of the culverted sections was worked out 

by finding open sections of the stream on O.S maps from 1933 and 1949, and then comparing 

them to current maps of the drains that feed the stream. The extent of the culverted sections of 

the Bourne Stream is shown in figure 9. 

Figure 9: The open and culverted sections of the Bourne Stream

O.S maps (source: O.S Explorer OL22 and 118) 

 

 

 

 digitised from 1933 and 1949 
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The culverted sections of the stream now total 5.7 km in length, with only 7.5 km remaining 

open. The length of the culverted sections has more than doubled in the last 50 years 

amounting to a total length of 2.6 km in 1949. 

The final consideration when deciding whether a water body should be designated as natural 

or heavily modified is protected areas. The WFD stipulates more explicit requirements for the 

monitoring of protected areas, and so the boundaries of protected areas may be considered for 

the identification of water bodies (European Commission, 2003c). Figure 10 shows the 

protected areas along the course of the Bourne Stream. 

Figure 10: Combined SSSI, SPA

(source: O.S Explorer OL22 and

 

 

, SAC and Ramsar designations along the Bourne Stream 

 118) 
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The four designations cover a very similar area and are therefore shown as a combined area on 

this map. 

The implications of these results and the resulting provisional designation for the Bourne 

Stream can be found within chapter 4.0. 

 

3.2.2 AWB Designation 

The WFD defines an artificial water body as “created by human activity” (Directive 

2000/60/EC, Article 2(8)). 

 This is elaborated upon within the guidance document for the identification and designation 

of heavily modified and artificial water bodies as: 

“a surface water body which has been created in location where no significant surface water 

existed before and which has not been created by the direct physical alteration of an existing 

water body or movement or realignment of an existing water body.” (European Commission, 

2003d).  

The 1933 and 1949 O.S maps showed that no channels have been added to the stream since 

that time. The Bloxworth Road and Alder Road Ponds were not on the 1933 map, and the 

Talbot Heath Pond was created in July 1984 (Austin, S., 2004 pers. comm.). However, these 

were all created along the streams original course, and therefore none of the Bourne Stream 

can be designated as an AWB. 

 

3.3 Biological Quality Elements 

As previously explained within section 2.0, the only recent biological data available for the 

Bourne Stream was collected by Aquilina in 2003. This study used macroinvertebrate data to 
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make a comparison of the habitat quality of the constructed wetlands at the head of the stream, 

with ponds along the stream, and with the stream itself (Aquilina 2003). As a result, only two 

sites were sampled for the stream but this data could still provide a valuable insight into the 

status of the stream.  

The method used was RIVPACS, which is a system developed by the Institute of Freshwater 

Ecology (IFE) and offers predictions of the macroinvertebrate fauna expected at a specific site 

in the absence of environmental stress. 614 reference sites within the UK deemed to be of high 

quality were chosen, and then classified into 35 site categories using a number of 

environmental characteristics. The environmental characteristics of the site being studied are 

then collected and the site is a given a probability of being in one or more of the 35 groups. 

The observed species at the site are then compared to the expected species of the reference 

site, and the site can be evaluated from the observed to expected ratio. RIVPACS also includes 

an assessment at family level. The Biological Monitoring Working Party (BMWP) allocates a 

score (1-10) to selected macroinvertebrate families depending on their sensitivity to organic 

pollution. The families that are most sensitive are allocated high scores. The BMWP score is 

the sum of all the scores for the BMWP families present, and the Average Score Per Taxon 

(ASPT) is this total score divided by the BMWP families that have observed at the site 

(Wright et al, 2000). Table 10 shows the RIVPACS scores for the Bourne Stream. 

 

Table 10: RIVPACS scores for the 2 sample sites on the Bourne Stream (Aquilina 2003). 

Site BS1  BS2  

Metric Expected score Observed score Expected score Observed score 

BMWP 137.2 110 168.3 125 

 31



Edward Hallett                                                                                                                    Personal Research Project 

Number of taxa 27.2 25 27.9 26 

ASPT 5.03 4.4 6.02 4.81 

EQI band  B  C 

Probability  50.8%  91.2% 

 

The first sample site is classified as good (band B), and the classification for band C is fairly 

good (Aquilina 2003). 

 

3.4 Hydromorphological Quality Elements 

The following section discusses the hydromorphological quality elements of the data collected 

for the stream. 

 

3.4.1 River Continuity 

Ecological conditions can change dramatically when a barrier is put across a river. Upstream, 

the original substrate can be covered with depositions of fine sediment which alter the flow 

rate, and down stream flow patterns are mediated and more regular. The establishment of 

riparian flora downstream of the barrier can be made difficult by fluctuations in depth that can 

accompany water regulation. The link between the aquatic and terrestrial ecosystems is often 

broken by the regulation of water, by decreasing or eliminating regular inundation and 

deposition of nutrient rich sediments on the floodplain (Giller and Malmqvist, 1998). 

The Bourne Stream has been subject to many alterations as the urban areas of Poole and 

Bournemouth have spread and merged. The stream no longer flows out to sea through a 

natural mouth; instead it runs through an outfall that is located adjacent to the pier (fig 9). 
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There is a gauging weir located at the top of the pleasure gardens that is around 1 metre in 

height (figure 11), and is heavily culverted in its higher reaches. 

 

Figure 11: The Branksome Road gauging weir (taken 12/3/04). 

 

Most fish can negotiate barriers of 1 – 1.5 m (Moss, 1998), although the calmer water 

preceding the weir can lead to a build up of sediment, which was confirmed, by the substrate 

survey conducted (see table 12). The specific effect of culverts on the migration of organisms 

and sediment transport is unclear, although clearly a culverted section of diameter 900mm and 

1200mm commonly found along the Bourne Stream cannot be classed as undisturbed. 

 

3.4.2 Morphological conditions 
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As within the WFD the morphological conditions are split into five sections, the results 

discussed here are also broken down into the corresponding sections below. 

 

3.4.2.1 Channel patterns 

There are many ways a river channel can be modified. This includes channels being 

straightened, deepened, or lined with concrete. Vegetation is often removed from the bank 

sides, and debris forming natural dams within the channel is cleared. The objective of the 

majority of these modifications is to allow the channel to carry more water quickly to drain the 

surrounding land. This is especially true of urban areas, where rainfall has to be removed from 

extensive areas of hard standing, and former natural channels are often constrained between 

concrete banks and beds or completely culverted over, resembling little more than drains.  

The effects of the modification of river channels can cause a marked reduction in habitat 

diversity through the loss of overhead and in stream cover. The removal of debris and boulders 

reduces the effectiveness of the river to retain organic matter. (Giller and Malmqvist, 1998). 

The Bourne Stream shows many of these classic modifications. The course of the stream in the 

pleasure gardens is unchanged, but the modifications to the banks in this area are extensive. 

This clearly has an impact on bank side vegetation, which is almost absent in many parts of 

the gardens, with turf laid right up to the top of the re-enforced banks. The stream is now 

culverted for 5.7 km, the majority of this located within the borough of Poole, and much of the 

culverting now lies under development, making the reversal of this process extremely 

unlikely. 
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3.4.2.2 Width and depth variations 

 The discharge of rivers and streams generally increase downstream, as tributaries and 

groundwaters add to the flow. Allen (1995) discusses how discharge Q = WDU where W = 

width, D = depth, and U = velocity. Therefore if discharge increases, width, depth, velocity, or 

a combination of the three must also increase.  

The effect of width and depth variation on emergent and submerged macrophyte species is 

discussed by Gantes and Caro (2001). Both groups tended to be located in lower velocity areas 

of streams, although this was more pronounced for the submerged species. No relation to 

width or depth was conclusive, although the submerged species were more common in narrow 

and shallow reaches. 

The width and depth measurements recorded during the stream survey can be found in table 

11. 

The width and depth of the Bourne Stream is highly variable and this is common in small 

streams that can have riffles and pools (Dobson and Frid, 1998). However, certain patterns are 

apparent. The width at sample points 1 to 8 is 100 to 200cm. There are two very low results of 

90 cm for sample sites 9 and 10, and finally all the sample points in the pleasure gardens are 

between 200 and 280. Sample point 10 should be treated with caution as it is the width of the 

outflow into Coy Pond. However sample site 9 is located on Talbot heath where the stream is 

less modified. 

It would appear that the three groups of widths relate to the extent the stream has been 

modified. The narrow section lies within the relatively unaltered area of Talbot heath. Above 

this point the stream is slightly wider and the concreted modified sections within the pleasure 

gardens are the widest. 
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Table 11: Width and Depth recorded at each monitoring site. 

 

Sample Site Average 
Stream 
Width 

cm 

Average 
Depth 
North 

cm 

Average 
Depth 
Middle 

cm 

Average 
Depth 
South 

cm 

Average 
Depth 

cm 

1 120 25 18 15 19 
2 150 10 20 15 15 
3 100 17 19 18 18 
4 110 6 4 8 6 
5 150 10 15 10 12 
6 120 10 51 7 23 
7 170 30 35 15 27 
8 200 27 30 25 27 
9 90 14 12 10 12 
10 90 60 (Coy Pond) 70 65 
11 220 20 27 15 21 
12 200 5 18 12 12 
13 260 61 70 40 57 
14 230 10 10 11 10 
15 220 18 22 14 18 
16 280 26 25 29 27 

The depth is also very variable as is to be expected (Dobson and Frid, 1998). The two results 

that stand out are sites 10 and 13. Site 10 is Coy Pond and therefore would be expected to be 

deeper then the rest of the stream. Site 13 is upstream of the weir and the depth here has 

clearly been altered by the weirs presence. 

 

3.4.2.3 Flow velocities 

Many species are found either in slow calm water, or the fast flowing sections of a stream, but 

very few are found in both. Both animals and plants that are observed in running water often 
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display adaptations to these conditions, with streamlined shapes or attachment devices to 

allow movement in the current or to avoid being swept away. (Allen, 1995)  

The management of river channels to increase discharge, can increase velocities to an extent 

where it affects these organisms, reducing the number of areas of slow calm water, and 

increasing invertebrate drift (Barnes and Mann). This increased velocity is shown by 

hydrographs during storm events being sharper and higher in managed channels. The 

increased velocities that result from these modifications during storm events, also lead to 

disturbances of the stream bed that would normally not occur (Giller and Malmqvist, 1998). 

The removal of macrophytes from the stream has also been shown to increase velocities, as 

well as reducing the amount of Coarse Particle Organic Matter (CPOM) retained by the stream 

(Horvath, 2004). 

The average flow for the Bourne Stream is 0.05 m3/second (Bourne stream Partnership, 2003). 

This is measured at one point only and so variations within the course of the stream are not 

known. However, data is available for a particularly heavy period of rain in October 2003. 

Figure 12 shows the flow for this period. 

Urbanisation leads to increased overland flow, which gives storm hydrographs like figure 12 a 

rapid and pronounced rising limb (Giller and Malmqvist, 1998). The rainfall associated with 

this storm hydrograph totalled 34.9 mm and the period of rainfall occurred between 12.15 on 

the 22/10 and 07.30 on the 23/10. The hydrograph shows an almost instant and very 

pronounced reaction to this rainfall, and the stream has returned to its normal flow within 4.5 

hours of the rainfall ending. This reflects the nature of the catchment of the Bourne Stream, 

with extensive areas of hard standing drained through pipes directly to the stream that remove 

water quickly. 
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Flow rate measured at 15 minute intervals from 21/10/03 to 24/10/03
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Figure 12: Flow rate for 12/10/03 to 24/10/03 for the Bourne Stream (source: BSP 2003) 

 

3.4.2.4 Substrate conditions 

The substrate can be made up of organic and inorganic materials and is of particular 

importance as the majority of lotic invertebrates are benthic. It provides refuge from predators 

and flow, is used for reproduction, rooting, resting and movement, and provides food and 

surfaces on which food collects.  

Current velocity and substrate are related due to stronger currents being able to move larger 

particles, and mean substrate particle size normally decreases downstream as flow velocities 

lessen. In headwaters, the normally rapid and turbulent flow moves smaller particles leaving 

larger particles to dominate the substrate, and as slope decreases and the stream widens, the 

reduced turbulence leads to the deposition of smaller particles. 
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The size, shape, mixture, surface roughness of particles, and the space between and within the 

particles all influence the diversity and density of the species that colonise them. The presence 

and amount of detritus and vegetation then further modifies the influence of the substrate on 

the fauna, and the presence of woody debris can increase invertebrate diversity and fish 

biomass (Giller and Malmqvist, 1998). Table 12 shows the substrate recorded at each sample 

site during the stream survey. 

 

Table 12: Substrate at each sample site 

 Sample 
Site Substrate Sample 

Site Substrate 

1 
 Silt and fine sand 9 

 Silt and medium gravel 

2 
 Silt and fine sand 10 

 Silt and medium gravel 

3 
 Silt and small gravel 11 

 Silt and medium gravel 

4 
 Silt 12 

 Silt and medium gravel 

5 
 Silt and small gravel 13 

 Silt 

6 
 Silt and fine sand 14 

 Concrete 

7 
 Silt and bricks 15 Medium gravel 

8 
 Silt and medium gravel 16 Silt and sand 

 

 

 

 

 

 

 

 

 

 

These results reflect the geomorphology the stream runs through, but there is no pattern of 

larger to smaller particles. The site above the weir (13) shows the influence it has on the 

sediment transport down the steam. 
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3.4.2.5 Structure and condition of the riparian zones 

The riparian canopy influences the amount of and nature of particulate organic matter inputs 

into streams and rivers. This forms an energy base for food webs and therefore influences in-

stream primary production and the river energy budget. The riparian vegetation and adjacent 

land use can also influence macroinvertebrate assemblages due to litter inputs (Giller and 

Malmqvist, 1998). 

Riparian vegetation can remove and retain nutrients from the catchment before they reach the 

stream or river, and the riparian vegetation can also influence the physical channel 

morphology as root systems stabilise banks and prevent erosion (Giller and Malmqvist, 1998). 

It is clear that disruption to the riparian zone can have impacts on the stream ecosystem. 

However, these impacts will not be the same for each group of organisms, nor will the 

magnitude of the impact be the same in all situations. (Barnes and Mann, 1991) 

Table 13 shows the results for the riparian zone along the Bourne Stream. 

Table 13: Visual assessment of the riparian zone along the Bourne Stream 

 Sample 
Site 

Riparian Zone Sample 
Site 

Riparian Zone   

1 
 

Woodland, stream 
shaded 

9 
 

Heathland 

2 
 

Woodland, stream 
shaded 

10 
 

Some vegetation and 
concrete 

3 
 

Woodland / Grass / 
Residential 

11 
 

Residential / Grass / 
Willow trees 

4 
 

Woodland, stream 
shaded 

12 
 

Residential / Grass / 
Willow trees 

5 
 

Grass to south, 
Woodland to north 

13 
 

Bmth Gardens / 
Residential 

6 
 

Grass (recreation 
ground) 

14 
 

Bmth Gardens / 
Residential 

7 
 

Woodland / Grass / 
Residential  

15 
 

Bmth Gardens / 
Residential 

8 
 

Woodland u/s / Grass / 
Residential   

16 
 

Bmth Gardens / Town 
centre  
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The riparian zone of the Bourne stream is clearly impacted in its lower reaches. The pleasure 

gardens contain virtually no natural banks and a distinct lack of riparian vegetation (see 

figures 7 and 11). The head of the stream runs through woodland, which has led to woody 

debris collecting in the stream, and encouraged vegetation along its banks (figure 13). Sample 

site 9 also stands out within the results, as this is where the stream runs through Talbot Heath 

(figure 14). The results show a stream with three fairly distinct types of riparian zone. Above 

site 8 is relatively undisturbed compared to the lower reaches, with the possible exception of 

site 6, which runs through Alderney Recreation Ground. Site 9 stands out as the only stretch 

running through heath land, and all the sites within the pleasure gardens show high levels of 

management. 

 

Figure 13: Riparian zone at sample site 3 (taken 12/3/04) 
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Figure 14: Riparian zone at sample site 9 with location of stream indicated (taken 12/3/04) 

 

3.5 Physico-chemical Quality Elements 

The physico-chemical elements are divided into three main groups: general conditions, 

specific synthetic pollutants, and specific non-synthetic pollutants. The results below are for 

the general conditions only, due to the fact that no data is available for the pollutants. 

 

3.5.1 Nutrient concentrations 

Nitrate and phosphate are the main nutrients derived from sewage treatment, fertilizers, and 

the enhancement of the natural process of nitrification through intensive agriculture. (Holgate, 

1979) Nutrients are essential to any ecosystem, but pollution can occur when high levels of 

plant nutrients such as nitrates and phosphates are introduced into streams and rivers. This 
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leads to enhanced primary production and the eventual eutrophication of the river. Macrophyte 

growth increase and phytoplankton blooms lead to increased sedimentation of the river and 

reduced dissolved oxygen levels. Invertebrate density may increase with the increased primary 

production of streams during the early stages of eutrophication, but the reduced dissolved 

oxygen levels can eventually affect both invertebrate and fish assemblages. (Giller and 

Malmqvist, 1998). Figure 15 shows the Nitrate levels for each of the BSP sample sites during 

the 2003 monitoring period. 
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Figure 15: Nitrate levels at each BSP monitoring site (source BSP 2003) 

 

The levels are extremely variable which may be explained by the various outflows which join 

the stream along its length. The minimum and maximum values also vary greatly which could 

be due to ‘first flush’ incidents. These incidents occur when a build up of pollution during a 
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dry spell is flushed through the stream with the first rainfall. This is a problem along the 

Bourne Stream (Fleet, 2002)  

 

3.5.2 Salinity 

Proximity to an estuary, certain rock types, and pollution can all increase salinity. Road de-

icing salts can give brief pulses of up to 3000 ppm (Haslam, 1994), and some chloride may 

reach rivers near the coast through rain-borne spray (Moss, 1998). Recent studies have shown 

that temporary high peaks due to road de-icing salts have little effect on macroinvertebrates, 

with most species unaffected by NaCl concentration up to 10,000 mg/l over a 24 hour period 

(Blasius and Merritt, 2002). Figure 16 shows the chloride levels along the course of the 

Bourne Stream. 
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Figure 16: Chloride levels at each BSP monitoring site (source BSP 2003) 
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As previously explained by Moss (1998), chloride concentrations can be higher nearer the sea, 

although there is no obvious pattern within the results. The average value for site 5 is above 

the other sites, which are all fairly consistent around the 25mg/l mark. The chloride of water in 

rivers is generally higher than that of rainfall (<10mg/l) due to evaporation within the 

catchment reducing the amount of water reaching the river and therefore increasing the 

chloride concentration (Moss, 1998). Again the variability is quite high for chloride ranging 

from around 10mg/l to over 35mg/l. There are no values as high as those discussed by Blasius 

and Merritt (2002), although the current monitoring period does not cover the winter months 

when de-icing salt is used on the roads. 

 

 

3.5.3 pH 

pH has varying effects on aquatic fauna and flora. In water with a pH greater than 5.5, and 

hardness greater than 8mg/l in headwater streams of the River Tywi in west Wales, 60 – 70 

invertebrate taxa were found. However, once the pH drops below 5.5 combined with a 

hardness of less then 10mg/l, the invertebrate community consisted of 23 – 37 taxa (Mason 

1996).  

Macrophytes are limited to acid tolerant species below a pH level of 4, and values below 5 and 

above 9 are also harmful to fish (Haslam, 1994). In less acid streams, the diversity of food 

seems to be improved, with the supply of Fine Particulate Organic Matter (FPOM) being 

superior to acidic streams, and the availability of suitable algal foods enhanced (Giller and 

Malmqvist, 1998). Figure 17 shows the pH levels along the Bourne Stream. 
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pH values for each Sample site during the 2003 monitoring period
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Figure 17: pH levels for each BSP monitoring site (source BSP 2003) 

 

Sites 4, 5 and 6 have a slightly lower pH than the majority of the other sites and these sites are 

located on the section of the Bourne Stream that runs through Alderney recreation Ground. 

None of the values recorded reach the values described previously that can be harmful to 

aquatic flora or fauna, but it should be mentioned the toxicity of other substances such as 

cyanide also vary with pH (Haslam, 1994). 

 

3.5.4 Oxygen balance 

All aerobic organisms require oxygen for respiration. Levels of oxygen vary with turbulence 

and current speed, generally leading to fast flowing turbulent waters having higher oxygen 

concentrations than slow flowing or still waters. As oxygen is a by-product of photosynthesis, 

the presence of macrophytes also has an influence. The effects of temperature on the oxygen 
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concentration in water are twofold. Oxygen levels are negatively correlated with temperature 

and respiration rates in animals are positively correlated with temperature, and can increase by 

10% per 1oC temperature rise. The cooler turbulent upper reaches of streams tend to have 

higher oxygen concentrations than the slower, warmer lower reaches of a river. (Giller and 

Malmqvist, 1998). The Dissolved Oxygen (DO) levels for the Bourne Stream are shown in 

figure 18. 
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Figure 18: DO levels for each BSP monitoring site (source BSP 2003) 

 

Organic pollution can be measured by the Biological Oxygen Demand (BOD) of the effluent. 

The processes that break down organic pollution are similar to the processes that break down 

organic matter found in streams. Organic pollution however, is normally soluble and very 

liable, and waters heavily polluted with organic pollution can be quickly de-oxygenated. BOD 

is measured by the amount of oxygen that disappears from a sample of polluted water when it 
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is kept in a sealed container, in the dark for 5 days. The BOD of an un-polluted river can be 

around 5mg/l, whereas the BOD of raw sewage can be as high as 600 mg/l (Moss, 1998). The 

BOD levels for the Bourne Stream are shown in figure 19. 
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Figure 19: BOD levels for each BSP monitoring site (source BSP 2003) 

 

The dissolved oxygen levels vary within the stream from a minimum of less than 40% to over 

100%. There does not seem to be a link with the temperature of the stream (fig 19) but this is 

probably due to the graphs being averaged out over the monitoring period so that any short 

term relationships are lost. The BOD for site 1 has a maximum much higher than the other 

sites. This sample site is directly downstream of the three outfalls at the head of the stream. 

The fact that the average is much less than this amount suggests this may have been an 

individual pollution event. Sites 2, 4, and 12-14 also have higher maximums suggesting 
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specific pollution events, but the averages remain around the 5mg/l mark which is consistent 

with the status of an unpolluted river suggested by Moss (1998). 

 

3.5.5 Temperature 

The growth rates, length of life cycles, and productivity of freshwater organisms and all plants 

are related to temperature. In shallow streams, the turbulent water is mixed fairly well, and 

where the stream is fed through springs, the water temperatures tend to remain fairly close to 

the mean annual air temperature. Shaded watercourses generally have shorter periods of high 

temperatures during the day, and lower mean summer temperatures (Giller and Malmqvist, 

1998). Temperatures only a few degrees above the maximum growth temperature are lethal to 

most plants, but as with the lethal temperature for fish, it varies greatly between species 

(Haslam, 1994). Figure 20 shows the water temperature at each of the BSP monitoring sites. 
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Figure 20: Water temperature for each BSP monitoring site (source BSP 2003) 
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These water temperatures are only taken during the warmer summer temperatures of the 

monitoring period and this is reflected in them being warmer than the mean annual air 

temperature in Britain of 10 – 11oC. The temperature is higher in sites 1 – 3 which is 

unexpected as these sites are mainly shaded, and sites 10 and 11 show a greater range of 

temperatures. 
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4.0 Discussion 

4.1 Designation 

Before the results for the quality elements collected for the Bourne Stream can be explored, 

the designation of the stream must be explained. 

 

4.1.1 Typology 

With a catchment of 12km2 the Bourne Stream falls into the smallest typology category for 

rivers under the WFD. None of the ponds along the course of the Bourne Stream can be 

classified as lakes under the WFD as the minimum size typology based on surface area for 

lakes in 0.5 km2 and the largest pond is the Alder Hills Pond with a surface area of 0.096km2.  

However, the WFD also requires every surface water body to be a discrete and significant 

element of water. This means that water body types cannot overlap, and must be significant in 

the context of the WFD’s objectives (European Commission, 2003c).  

At this point, this could conceivably mean every section of the Bourne Stream between the 

ponds being a separate water body, leading to the Bourne Stream being made up of 9 water 

bodies. The WFD recognises the possibility of this progressive subdivision of water bodies 

into an unmanageable number of very small water bodies. This avoidance of the possibility of 

this situation needs to be balanced with the need for every water body to be able to be assigned 

an ecological class status with confidence (European Commission, 2003c). 

The guidance document for the identification of water bodies (European Commission, 2003c) 

suggests three steps to solve this problem. 

• “include small elements of surface water as part of a contiguous larger water body of 

the same surface water category and of the same type…” 
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• “where this is not possible, screen small elements of surface water…according to their 

significance in the context of the Directive’s purpose…[and] small elements (1) 

belonging to the same surface category and type,(2) influenced by the same pressure 

category and level and (3) having an influence on another well-delimited water body, 

may be grouped for assessment and reporting purposes;” 

• “for those small elements not identified as surface water bodies, protect, and where 

necessary improve them to the extent needed to achieve the Directives objectives for 

water bodies to which they are directly or indirectly connected…”  

(European Commission, 2003c, page 13) 

 

The first step cannot be applied to the Bourne Stream because the water bodies are not 

contiguous due to the ponds separating them. The second step may however be applicable. 

The individual water bodies would all be of the same category and type, and all influence 

another well-delimited water body. If it assumed that they are all influenced by the same 

pressures (all being within the urban areas of Poole and Bournemouth) then they can be 

grouped as one water body.  

The ponds may not be classed as water bodies because they do not have an adverse impact on 

the Bourne Stream (significance in the context of the Directive), whereas the stream does have 

an effect on the quality of the bathing water at Bournemouth beach (Austin, pers. com). 

This would leave the ponds to be protected and where necessary improved to ensure they 

allow the stream to reach the objectives set by the WFD. 
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4.1.2 HMWB Designation 

In order for a water body to be designated a HMWB the hydromorphological changes to the 

water body must be substantial. These substantial changes must be extensive, widespread or 

very obvious deviations from the hydromorphology of the water body before the changes were 

made (European Commission, 2003d). The culverting clearly changes the morphology of the 

Bourne Stream, and these changes are extensive (covering 5.7km) and long term.  

The changes that have taken place must also be the result of the specified uses, and any 

removal of these changes must not affect the specified use they support. (Directive 

2000/60/EC). These uses were outlined in section 3.2.1 and the two uses of interest regarding 

the Bourne Stream are recreation, and important sustainable human development activities. 

The latter of these two uses is rather ambiguous within the WFD, but has been identified in 

HMWB case studies as including urbanisation. This then means that channelisation, 

straightening, bank reinforcement, and land drainage are regarded by the WFD as sustainable 

human development activities (European Commission, 2003d), and therefore culverting could 

conceivably fall into this category.  

The removal of these culverts would undoubtedly affect the specified use, as much of the 

culverted sections now run under housing development. 

The pleasure gardens are also used for recreation but it is as yet unclear whether removing the 

weir and concrete banks would constitute affecting this specified use. 

Any alternatives to these changes that could be a significantly better environmental option 

must be explored, but can be rejected if they are technically unfeasible or disproportionately 

costly (European Commission, 2003d).  
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The results of the data collected for the designation show two distinct areas. The first of these 

areas runs from the head of the stream to the bottom of Talbot Heath. This area is covered by 

four separate designations (figure 10) including SSSI and Ramsar designation. The culverting 

of this section is limited to a small section to the north west of Ringwood Road (figure 9), and 

modifications to the banks of the stream and its channel are rare (figures 13 and 14). 

The second distinct area runs from Alderney Recreation Ground and Branksome Recreation 

Ground down to the pier. The majority of the upstream section of this area is culverted (figure 

9). Downstream of the culverting the stream passes over a weir (figure 11), has had its banks 

heavily modified through the majority of the pleasure gardens (figure 7), and finally flows 

through an outfall to the sea (figure 8). 

This would lead to the designation of the section of the stream above Coy Pond as a natural 

water body. The designation of the upper section of the stream as a natural water body reflects 

not only the morphology of the stream, but also the need to protect this area due to its 

conservation designations.  

The second section has clearly been significantly changed in character. Within this section the 

stream effectively runs through a drain for nearly half its length, and has been heavily 

modified in the remaining sections. The removal of these changes is clearly going to be 

expensive, and in some areas not possible. Therefore the rest of the stream could be 

provisionally designated as a HMWB. 

This designation follow the recommendations in the guidance document for the identification 

of HMWB (European Commission, 2003d), which gives a stretch of 10 km of river as its 

example (figure 21). 
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Figure 21: Recommended provisional designation of HMWB (source: European Commission, 

2003d, page 44). 

 

The Bourne Stream shares the most similarities with example 2 in figure 21 and has been 

provisionally designated accordingly. This does mean that the catchment of the Bourne Stream 

would have to be divided in to two sub-basins. This is defined in the WFD as  

 55



Edward Hallett                                                                                                                    Personal Research Project 

“…the area of land from which all surface run-off flows through a series of streams, rivers, 

and possibly lakes to a particular point in a water course…” Directive 2000/60/EC, Article 

2(14). This then means that the catchments of one or both of the water bodies may fall below 

the 10km2 threshold, and it is then again up to the member state to decide whether to designate 

these as water bodies. 

 

4.1.3 Implications of HMWB Designation 

The implications of the designation given above should now be explained. The water body 

designated as natural will have to reach at least GES by 2015. GES is reached when the 

biological quality elements show only slight levels of distortion for those associated with the 

reference conditions for that water body type. If the physico-chemical quality elements also 

show only slight levels of distortion then the water body may be assigned good GES. The 

levels of distortion of the hydromorphological quality elements are not required for GES. The 

WFD directive assumes that if the biological and physical quality elements show slight levels 

if distortion, then the hydromorphological quality elements must be supporting this status, and 

are consistent with the achievement of GES (European Commission, 2003b). 

The section of the Bourne Stream provisionally designated as a HMWB will have to reach 

GEP by 2015. GEP differs from GES in that the hydromorphological quality elements are the 

primary consideration. The hydromorphological elements must be at their maximum potential 

given the physical alterations to the water body that cannot be restored. The biological and 

physico-chemical elements must show only low levels of distortion from the maximum that 

these characteristics allow (European Commission, 2003b). 
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4.2 Wetlands  

Wetlands are not included in the typology for the WFD. The horizontal guidance document for 

wetlands describes them as: 

 “…diverse, hydrologically complex ecosystems that tend to develop within a hydrological 

gradient going from terrestrial to mainly aquatic habitats.” (European Commission, 2003e, 

page 6) 

This inability of wetlands to be adequately described by a small number of typologies such as 

for rivers and lakes within the WFD would appear the reason for them not being assigned 

status objectives.  

Instead of designating them as water bodies in their own right, the horizontal guidance 

suggests that wetlands that can be included as part of the riparian zone of river water bodies 

(European Commission, 2003d). 

This would suggest that the SUDS along the Bourne Stream will have to reach or maintain a 

structure and condition consistent with the upper section of the Bourne Stream reaching GES. 

 

4.3 Fish and Phytoplankton 

The WFD requires the species composition and abundance of fish to show only slight changes 

as a result of anthropogenic pressures (Directive 2000/60/EC). Data on the fish present in the 

Bourne Stream is very limited, with Aquilina (2003) reporting the presence of fish in the 

stream (Three-spined Stickleback, Gasterosteus aculeatus, and Minnow,  Phoxinus phoxinus), 

but no data on their abundances due to the nature of the investigation being undertaken. 
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 There could be many reasons for this lack of data. Among these reasons could be the relative 

difficulty in catching fish compared to invertebrates, or the fact that fish may be scarce within 

the stream. Further investigation is clearly needed before any conclusions can be made. 

There is also no data on phytoplankton for the Bourne Stream. As mentioned in section 2.2, 

phytoplankton can be used as a quality element where appropriate, and the example given is 

lowland rivers (European Commission, 2003b). Phytoplankton face the problem of flow 

continually displacing them downstream. Phytoplankton are therefore generally not found in 

fast flowing turbulent streams, but are more common in larger rivers (Dobdson and Frid, 

1998). 

 

4.4 Other factors determining community structure 

Moss (1998) discusses the often strong relationship between the environmental variables of a 

location and the community it supports. Also discussed however is the fact that not all 

variation is explained by these variables leaving the possibility of competition having an 

influence on community structure. According to Allen (1995), there are two opposing views 

regarding the determinants of community structure. The first of these is that biotic forces play 

an influential role, and maintain the equilibrium of the community. The opposing view is that 

the variable abiotic forces are reflected in the species occurring being most suited to the 

current environmental conditions. 

There is also a third view that is a mixture of the two, which combines the environmental 

variability of a stream with the ability of flora and fauna to rapidly reproduce and colonise 

disturbed areas. This allows a greater species diversity than for constant conditions.   
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Moss (1998) concludes that primarily the communities of streams are related to physico-

chemical factors, but that competition and predation have secondary influences. However, the 

problem of explaining how competition and predation affect particular places is also raised. 
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5.0 Conclusion 

The early stage of the implementation of the WFD, and the lack of data for the Bourne Stream 

makes a true evaluation of the status of the stream impossible. However, this study has 

highlighted even through the limited data available, the significant implications the WFD may 

have for how we perceive the quality of our watercourses. 

 

5.1 The Bourne Stream in general 

The hydromorphology of the stream has been altered a great deal, especially within the 

pleasure gardens and the culverted sections. This leaves the section from Coy Pond to 

Ringwood Road. This section had fewer changes, and the various designations that cover this 

area, need to be protected. The WFD provides an excellent opportunity to do this. 

The physico-chemical status of the stream is very variable. This is probably a reflection of the 

catchment of the Bourne Stream, but the issues of diffuse pollution and catchment 

management are addressed within the WFD. 

The biological data on the stream is insufficient to even allow general conclusions to be made. 

Clearly the WFD still has to develop and as it does the implications for the Bourne Stream will 

become clearer. 

Despite this, some interesting issues have come to light, which will be discussed briefly. 

 

5.2 HMWB next to natural water bodies. 

There was no mention within the WFD of the impact of HMWB on natural water bodies. If the 

culverting adjacent to the pier remains, and is affecting the migration of fish up the Bourne 

Stream, then this may have an impact on the ability of the natural water body to reach GES. It 
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is clear that these water bodies must have distinct borders, but in flowing systems such as 

streams and rivers, it is clear that the influence of a water body can stretch beyond its 

designation. 

 

5.3 Typology 

The WFD requires all water bodies to be assigned a type such as river or lake. Within these 

types are further sub-divisions according to size, geographic location, and geology etc. In 

order for the WFD to be successful, it requires that specific types of water body contain a set 

list of species. The environmental characteristics have been shown to have big influence on 

the composition of these communities, but other factors have been shown to have an influence 

on community structure such as predation and competition. The exact role of these influences 

is still a matter of debate, but what is clear is that they can produce different community 

structures at the same site, that are all of equal ecological importance. 

 

5.4 Reference Conditions for HMWB 

There is no mention within the WFD of reference conditions for HMWB. In order for a water 

body to reach GEP, it must have the highest biological status possible taking into account the 

hydromorphological changes to the water body. This will require detailed data on the 

maximum biological status possible for a wide range of hydromorphological alterations to a 

water body. 
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5.5 Important sustainable human development activities 

The inclusion of urbanisation as a sustainable human development activity is possibly slightly 

contentious. The urbanisation of the flood plain of a river is clearly not sustainable in an 

ecological or even economic way (Moss, 1998). The concept behind the WFD is sustainable 

catchment management, and it has been shown through this case study that in its present state, 

the continued urbanisation of the catchment of the Bourne Stream cannot be a sustainable 

activity if the potential of the WFD is going to be realised. 
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