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1 Context

The North Northants Detailed Water Cycle Strategy was commissioned by North Northants Development Company and has been produced by Halcrow Group Ltd.  The project is managed by North Northants Development Company in partnership with North Northants Joint Planning Unit, Anglian Water and the Environment Agency.

The purpose of the North Northants Detailed Water Cycle Strategy is twofold.  Firstly, to identify the water services infrastructure requirements to support the levels of growth identified within the North Northants Core Spatial Strategy.  Secondly, to provide a framework for the ongoing detailed technical work and delivery programme needed to achieve these requirements.

The strategy outputs are portrayed for general use through the interactive PDF, which provides a comprehensive, non-technical summary of the Strategy.  These accompanying technical sections have been produced to support the interactive PDF by making available the detailed technical information used in the development of the Strategy, to inform any parties requiring further detail.

In total there are 6 supporting technical sections, covering the 6 key aspects of the urban water cycle in relation to planned growth, as follows:

•
Planning and Development;

•
Flood Risk Investigation Report;

•
Water Resources;

•
Water Supply Infrastructure;

•
Wastewater and Water Quality;

•
Ecological Appraisal.

These sections provide detailed information regarding data used for analysis, methodologies applied, results of technical analysis, discussion of results and conclusions drawn.  The outputs of the sections have been used to generate the content of the non-technical summary provided in the interactive PDF.

The interactive PDF of the North Northants Detailed Water Cycle Strategy can be found via the Halcrow Sharepoint website: http://halcrow.com/sharepoint/.  
2 Ecological Appraisal
2.1 Introduction

A key objective of a water cycle study (WCS) is to ensure that town and country planning makes best use of environmental capacity, adapts to environmental constraints and optimises environmental opportunities relating to the water environment. Key to this is the consideration of potential constraints, opportunities, and risks relating to ecology, nature conservation and biodiversity. 

This section considers the potential changes in the water cycle that may arise from planned development in North Northamptonshire and presents a high-level appraisal of the related constraints, opportunities, and risks to/for the key water and wetland ecological features of the area resulting from changes to the water cycle and its infrastructure in support of the planned development.

The primary objectives of this appraisal are to:

· Describe the key water and wetland features sensitive to potential changes in the water environment that could constrain or be affected (positively or negatively) by the implementation of actions recommended by this WCS.

· Identify the risks, benefits and opportunities relating to the key water and wetland features arising from the conclusions and recommendations of this WCS. 

2.2 Approach
2.2.1 Scope of this appraisal
This ecological appraisal is designed to identify potential constraints, opportunities, and risks to/for key water and wetland features within the study area as a result of the proposed changes to the water cycle (as identified in Section 2.4.) 

The appraisal has both informed and considered the conclusions and recommendations of the following aspects of this WCS: 

· Drainage and flood risk management requirements to manage surface water run-off 
· Water resources exploitation and protection to meet an increased demand for potable water 

· Water quality protection related to an increased demand for wastewater treatment and disposal 
· Significant new water supply infrastructure 

· Significant new sewerage infrastructure (specifically the proposed Kettering Orbital Sewer) 
· The physical impact of development (limited to direct impacts on key water and wetland features)

There is no statutory basis for this ecological appraisal. It is intended to complement, but not replace, the full consideration of ecological issues required during the statutory environmental assessment of proposals arising from the North Northamptonshire Local Development Framework process – including Strategic Environmental Assessment (SEA), Sustainability Appraisal (SA) and any ‘Appropriate Assessment’ requirements under the Conservation (Natural Habitats &c.) Regulations 1994, as amended – and any subsequent, more detailed, Environmental Impact Assessments (EIA) required for specific developments. 

In addition, this appraisal has been informed by, but does not replace, statutory ecological assessments undertaken by external parties in support of various aspects of the water cycle, for example, the draft Anglian Water Resource Management Plan (WRMP08), the Environment Agency’s Nene Catchment Abstraction Management Strategy (CAMS), draft Nene Catchment Flood Management Plan, Water Framework Directive (WFD) and consented discharges and abstractions. A River Basin Management Plan is required under the WFD and is currently being developed by the Environment Agency. This was therefore not available during this appraisal.
2.2.2 Methodology
The study area covers the districts of East Northamptonshire, Wellingborough, Kettering, and Corby, and all internationally, nationally or regionally significant water / wetland ecological sites have been identified. Within this study area additional focus on locally significant features - County Wildlife Sites (CWS) and protected and notable species associated with water and wetland features has been made for the development footprints and the River Ise, River Nene and their tributaries. 
The appraisal was undertaken in parallel with the other aspects of the WCS and involved the following process:

· Review of all water and wetland features present within the study area to identify those relevant to this appraisal – the ‘key water and wetland features’. Details of designated sites (international, national and regional/local) were reviewed to determine the presence of water and wetland features. Sites identified as not having water or wetland features were not considered further. 

· Determination of the importance of the key water and wetland features as international, national or local based on: presence of nature conservation designations; qualification under the UK Biodiversity Action Plan (BAP); and/or wildlife conservation legislation (e.g. EU Habitats Directive, EU Freshwater Fisheries Directive, Wildlife & Countryside Act 1981, as amended). 

· Display of the collated information for the key water and wetland features using GIS mapping – see Ecology Maps 1-4
· Identification of policy and legislative requirements relevant to the water and wetland ecology of the study area, for example, likely improvements in the ecological status of rivers and lakes under the EU Water Framework Directive.  
· Assessment of the sensitivity of the key water and wetland features to potential hazards resulting from changes to the water cycle and identification of relevant constraints on the implementation of these changes.

· Identification of the likely risks to the key water and wetland features resulting from changes to relevant aspects of the water cycle (e.g. change to hydrology, decrease in water quality) and, where relevant, recommendations on how these might be managed. 

· Identification of likely opportunities for improvement of the key water and wetland features resulting from changes to relevant aspects of the water cycle and, where relevant, recommendations on taking these forward.
2.2.3 Information sources and mapping
The information used for the ecological appraisal was compiled from the published and web-based information sources shown in Table 1. 
Table 1: Information sources used for ecological appraisal
	Ecological data
	· Environment Agency 

· Northamptonshire Biodiversity Records Centre

· Bedfordshire, Cambridgeshire, Northamptonshire and Peterborough Wildlife Trust 

· Natural England

· UK BAP website: www.ukbap.org.uk
· MAGIC (Multi-Agency Geographic Information for the Countryside) website: www.magic.gov.uk
· Northamptonshire Green Infrastructure website:

 www.rnrpenvironmentalcharacter.org.uk
· Green Infrastructure website:  www.greeninfrastucture.eu

	Related plans
	· Forthcoming Water Framework Directive (WFD) objectives and measures under the Anglian River Basin District Management Plan

· Environment Agency Nene Catchment Abstraction Management Strategy (CAMS) 
· Environment Agency Welland Catchment Abstraction Management Strategy (CAMS) 

· Environment Agency Nene Catchment Flood Management Plan (CFMP) 
· Wildlife Trust Wildlife Site Survey for North Northamptonshire 2006

· UK Biodiversity Action Plan (BAP)

· Northamptonshire BAP (2008)

· Planning Policy Statement (PPS) 9: Biodiversity and Geological Conservation

· PPS25: Development and Flood Risk


The collated information for the identified key water and wetland features was entered into a GIS mapping platform. To ensure clarity on the GIS maps, the following decisions were made: 

· Designated sites (international, national and local) without water and wetland features were not displayed. 

· Due to the large number of local designated sites, only local sites along the River Ise and main tributaries’ corridors, River Nene and main tributaries’ corridors and within 2km of the development areas and flood storage options (Section 2.4) were displayed. 

· Where conservation designations overlap, e.g. local, national and international, only the highest rank was displayed on the maps. 

· No GIS information was available for ditch and pond habitats so these have not been mapped.

· Key areas of species distributions are identified on Ecology Maps 1-4. Where the distribution of species are scattered these are detailed in Appendix 1. 
· The data used during this ecological appraisal will be dependent on the surveys undertaken therefore, considering this limitation, where the presence on water and wetland features are not displayed, this does not suggest absence of these features.

2.3 The Study Area
2.3.1 Context

The study area covers the districts of East Northamptonshire, Wellingborough, Kettering, and Corby (Section 2.2.2) It lies within the boundaries of four Natural Areas
; Rockingham Forest, Midland Clay Pastures, West Anglian Plain, and Yardley-Whittlewood Ridge. Arable land and agriculturally improved pasture make up the majority of the habitats present. They comprise features such as hedgerows, mature trees, ponds, small watercourses and rough grassland. Key wetland and water habitats present across the study area include:
· Standing and flowing open waters;
· Swamp;
· Reedbed;

· Marsh;

· Mire; and,

· Flood meadow.
Conservation objectives for these habitats and their associated species have been set within the Natural Area profiles. Habitat objectives cover the restoration and maintenance of water quality and quantity, appropriate management of habitats adjacent to open water, traditional management of marshes, flood meadows and mires, and the re-establishment of natural river dynamics. Species objectives include the assessment and maintenance of white-clawed crayfish distribution, and watercourse management to support otter, water vole, and greater water-parsnip populations.
In the study area there are numerous designated sites covering four levels of conservation importance:
· International: Ramsar - internationally important wetlands designated under the 1971 Ramsar Convention. (Upper Nene Valley Gravel Pits is designated as a potential Ramsar site). Special Protection Areas (SPA) - sites of European nature conservation importance designated under the EU Birds Directive (79/409/EEC). (Upper Nene Valley Gravel Pits is designated as a potential SPA site).
· National: Sites of Special Scientific Interest (SSSIs) – designated under the Wildlife and Countryside Act 1981 (as amended). (e.g. Great Addington Gravel Pits SSSI, River Ise Meadows SSSI).
· Local/Regional: County Wildlife Sites (CWS) – designated by principal local authorities and receive protection under planning policy (e.g. River Ise and Meadows CWS, Tansor Gravel Pits CWS). Local Nature Reserves (LNR) - designated by principal local authorities under Section 21 of the National Parks and Access to the Countryside Act 1949 (e.g. Titchmarsh LNR).
In addition to designated sites, there are habitats and species within the study area which are targeted for action under the UK Biodiversity Action Plan (BAP). BAPs identify key ‘priority’ species and habitats that are considered to be under threat, either on a local or national basis, and set out a plan of action to protect and enhance them. BAPs are set at both a national and local level. UK BAP priority habitats present within the study area and relevant to the WCS include: floodplain grazing marsh; wet woodland; fens; standing open water; and reedbeds. Relevant UK BAP priority species within the study area include: water vole Arvicolla terrestris; otter Lutra lutra; grass snake Natrix natrix; white-clawed crayfish Austropotamobius pallipes; eel Anguilla anguilla; and spined loach Cobitis taenia. Ecology Maps 1-4 illustrate the distribution of the UK BAP habitats and key populations of species across the study area.
2.3.2 Related policies
There are two key areas of legislation relating to maintaining and enhancing water habitats and species in the study area through controls on water quality.

Water Framework Directive (WFD) (2000/60/EC): sets environmental objectives for rivers and other types of water bodies such as lakes and groundwaters to achieve good ecological status (which requires appropriate chemical and physical conditions) by 2015. The objectives and measures for the study area are outlined in the Anglian River Basin District Management Plan. The WFD will be the main driver to place tighter constraints on levels of ammonia and phosphate in discharge from treatment works to improve levels in the receiving water courses. 
Freshwater Fisheries Directive (78/659/EEC) adopted in 1978 and updated in 2006 (2006/44/EC): The Directive is concerned with the protection and improvement of fresh waters in order to sustain fish life. Designated stretches are divided into two categories of water: those suitable for salmonids (salmon, trout and grayling); and, those suitable for cyprinids (carp, tench, bream, roach, chub and minnows). For designated waters the Directive sets physical and chemical water quality objectives. Within the study area there is a diverse range of fisheries habitats, with stretches of the River Nene, River Ise and Willow Brook being designated under the Directive as suitable for both cyprinid and salmonid species.
Environment Agency Nene Catchment Abstraction Management Strategy (CAMS):  Water demands in the study area include surface water abstractions for public water supply, industry and agriculture. The Nene CAMS identified that much of the Nene catchment is over-licensed and careful management of the limited available water resources will be required. It has been designated as “no water available” by the Environment Agency.
Environment Agency Catchment Abstraction Management Strategy (CAMS) (Nene and Welland): Water demands in the study area include surface water abstractions for public water supply, industry and agriculture. North Northamptonshire is covered by the Nene CAMS, which identifies that much of the Nene catchment is over-licensed and as such has been designated as “no water available” by the Environment Agency. However, portable water supply to North Northamptonshire primarily comes from facilities located outside of the Nene catchment, in particular Rutland Water in the Welland catchment. Rutland Water as a point resource is classified as having water available. 
2.3.3 Features considered in the appraisal

As noted in Section 2.2.2, the study area includes a number of different water and wetland habitats which are considered to be sensitive to potential changes in the water cycle.  
The specific features considered in the appraisal (see Ecology Maps 1-4 for their distribution) included:
· The River Nene (and its minor tributaries), which drains the Northampton area and flows approximately north-east towards Peterborough and finally The Wash; 

· The River Ise (and its minor tributaries) lies to the west of Kettering and south of Corby and flows approximately north-to-south to join the River Nene south of Kettering;
· Standing open water bodies within the study area (including the gravel pits in the floodplain of the River Nene);  

· Wetland areas (in particular floodplain wetlands); 

· Ditches (scattered distribution);
· Ponds (scattered distribution); 
· Species associated with these habitats (e.g. water vole, otter, grass snake, white-clawed crayfish, eel, and spined loach).
2.4 Key Conclusions from the proposed water cycle changes 

2.4.1 Water resources
It is anticipated that with the twin-track approach to supply-demand management (use of water efficient devices and education) that AWS propose in their draft WRMP08, there are sufficient water resources to support the predicted growth in North Northamptonshire.  Portable water supply to North Northamptonshire primarily comes from facilities located outside of the Nene catchment, in particular Rutland Water in the Welland catchment. Rutland Water as a point resource is classified as having water available. 
2.4.2 Water supply:

Upgrades to the water supply network and additional infrastructure will be needed to meet the demands of future developments in Wellingborough, Kettering, Corby, Desborough, Rothwell and Oundle. 

2.4.3 Flood risk management: 
The following flood risk management actions have been identified:

· River Ise and Slade Brook - Storage on Slade Brook and in Thorpe Malsor and Carnsley reservoirs.

· Harrowden Brook – Design improvements to store 80% of additional run off from a 1 in 10 year flood occurring 24 hours after top water level has been attained. Enhance Harrowden Road flood storage reservoir.

· Swanspool Brook – Reduce flows in small tributary from Park Farm Way to reduce flood risk in Wilby.

· Alledge Brook – Kettering East site overlies permeable geology so infiltration may be used to attenuate surface water runoff. Flood storage could also be provided on the site.

· Rushden and Higham Ferrers/ Irthlingborough/Raunds - Attenuate surface water runoff to greenfield rates and volumes using on-site SUDS measures until the East Northants Surface Water Management Plan (SWMP) has been completed.

· Thrapston and Oundle – Recommended that developers do not attenuate on site, but allow more rapid surface run-off to occur so as to free up floodplain storage volumes for the later main river peak which comes from the River Nene from Northampton.

· Corby – Storage areas along Willow Brook.

2.4.4 Waste water treatment: 
The following waste water treatment actions have been identified:

· The construction of an orbital sewer from the north of Kettering, to the Kettering East development and direct to Broadholme.

· Upgrades to the waste water treatment network in Boradholme, Oundle and Thrapston will be needed to meet the demands of future developments 
· Based on expected growth treatment capacity at Raunds will need to be increased in AMP6 (2015-20), capacity in Islip will be adequate until at least 2034, improvements to the treatment works in Oundle will need to be made after 2016.

2.5 Water and wetland features and their sensitivity to water cycle hazards
The sensitivities of key water and wetland features in the study area are considered below:

· Change in hydrology e.g. changes to ground, surface and flood water levels. All features are considered to be sensitive to changes in hydrology as they are dependent on water to maintain the quality of the habitats for their associated species. 

· Reduction in ground water levels is not a concern, since all water resources are surface-water derived. Reduction in river flow or levels through abstraction has the potential to impact on water voles, fish (including salmonid species) and white-clawed crayfish. 
· Wet woodland, floodplain grazing marsh and fen habitats are sensitive to changes in flooding frequency, duration and extent. Flood risk management proposals, such as the creation of flood storage areas, have the potential to reduce the flood water levels during flood events. This has the potential to reduce the quality of these habitats and also to impact associated species, such as nesting lapwings, through the reduction of suitable nesting habitat. 
· Increased flood water levels and increased frequency of flooding of rivers has the potential to impact water voles populations through increased flooding of their river habitats. Water voles are particularly vulnerable to disturbance during breeding season. 

· Increased flooding of habitats such as floodplain grazing marsh has the potential to disturb bird populations during nesting bird season as nesting habitats would be flooded.
· Decrease in water quality e.g. increased nutrient levels, contamination. Decrease in water quality from waste water treatment works has the potential to impact certain riverine specie directly (including salmonid fish, and white-clawed crayfish) or indirectly, e.g. by impacting the food sources of species such as water voles and grass snakes. 

· Physical habitat loss e.g. direct loss from the footprint of proposed development areas. Habitats such as ponds, ditches and floodplain grazing marsh, and the species they support, will be vulnerable if present within the proposed footprints of the development areas and associated infrastructure.

· Change in channel morphology e.g. erosion from additional flows, flood defence structures. Changes in channel morphology from flood risk management proposals and increased flows from waste water treatment discharges have the potential to impact river channel morphology. This could potentially result in impacts on aquatic vegetation through erosion and on fish populations through the prevention of fish passage through flow control structures.
2.6 Risks and Opportunities
2.6.1 Overview

The risks and opportunities related to key water and wetland feature are assessed below, based on their sensitivity to water cycle hazards and the probability of the hazard occurring.

2.6.2 Assumptions made

Water resources - There are no major consented groundwater abstractions within the study area because, due to the underlying geology, there are only local pockets of ground water present. Therefore, no additional groundwater abstractions have been recommended as part of water cycle strategy and only surface water abstractions are considered as part of this appraisal.
Water supply – The ecological risks associated with improvement and addition of new pipes to the current water supply network will be localised and have not been considered during this appraisal. They will be addressed by Anglian Water through the EIA process. 

Waste water treatment – Increased development is likely to lead to an increase in the volume of treated water that will be discharged from the existing waste water treatment works into the River Nene. It has been assumed as part of this appraisal that the waste water treatment works will be required to discharge to their consented water quality standards as well as their consented water discharge volumes. Therefore, it is considered that there will not be a decrease in water quality compared with current water quality. Discharge consents are regulated by the Environment Agency to protect the water quality of receiving watercourses. Water discharge from waste water treatment will be required to meet the water quality requirements of the WFD by 2015.
Sewerage infrastructure– As with water supply infrastructure, the risks are localised and not addressed during this appraisal. 
2.6.3 Risks to ecologically sensitive features from water cycle hazards
Risks discussed in this section are related to the affect of the proposed water cycle changes (Section 2.4) upon the water and wetland habitats and associated species within the study area. 
Water resources (abstraction)
The River Nene is classified by the Environment Agency as “no water available” (Nene CAMS) and the discharge of water from the wastewater treatment works along the River Nene is believed to provide an overall augmentation of flow in the river, especially during low flows. 

The major consented water abstraction for potable water is from the River Nene at Wansford. The water is then pumped to Rutland Water, approximately 16km north-west. Consented water abstraction will have taken into account the Nene CAMS and its conclusions on the availability of water. Therefore, increased abstraction within consented limits will not present a significant increase in risk. 
Flood risk management

The River Ise up to the Slade Brook confluence will have higher water levels during flood events, with potential inundation of the floodplain. 
· The stretch of the River Ise from Rushton to Slade Brook is designated under the Freshwater Fish Directive (78/659/EEC) as suitable for salmonids. Designated stretches also attract Protected Area status under the WFD. Any such Protected Area needs to be managed via the river basin management plan to achieve compliance with “…any standards and objectives…” necessary to achieve favourable conservation status. Grayling, which have been recorded within this section of the River Ise, require fast flowing water (to obtain good levels of oxygen) and good water quality. The increased flooding is not likely to decrease water quality or the flow rate within the River Ise and is not considered to be a risk from changes in the water cycle. 

· The increased flooding frequency may result in a risk of increased disturbance to water vole populations as their bankside habitats are flooded more often. Water voles are more sensitive to disturbance during the breeding season when young are present and during winter when water voles are dormant. Risks to water vole populations may have implications on the Natural Area conservation objectives and UK BAP objectives of maintaining populations.

· Open water habitats in the floodplain of the River Ise up to the River Ise/Slade Brook confluence will be at risk from increased flooding resulting in potential risk to associated bird species on the margins of the water should the flood event coincide with the breeding season. However, more frequent flooding could also increase the availability of suitable wetland and open water habitats. The duration, extent and frequency of the likely flooding are not known.  
During flood events, the River Nene will receive a short-term ‘first peak’ of higher water levels from the increase in discharge of floodwater from the adjacent developments.  Peak levels are not known but if the peak levels are high enough there is the potential for lakes, wet woodland, floodplain grazing marsh, reed bed, swamp and fen habitats within the river corridor to be flooded more frequently. The Upper Nene Valley Gravel Pits Ramsar/SPA is located within this corridor and has breeding bird assemblages of lowland open waters and their margins present. Breeding lapwing, snipe and redshank are associated with the floodplain grazing marsh within this corridor. If flooding were to occur during the breeding season then there is the risk to these nesting birds. Additionally, should the peak flow rate be significantly faster than the current flow rates then there is a risk that younger classes of fish could be ‘washed out’ by very high flows, potentially impacting future fish population numbers. 

Waste water treatment
The increased demand on Raunds Waste Water Treatment Works (WWTW) from the proposed development areas will result in an increased volume of water being discharged into the River Nene.  The WWTW discharges into a ditch network, and the increased flow levels could lead to changes in ditch morphology and adverse changes in habitat condition..  
Broadholme WWTW does not currently discharge at its full consented volume. There is a risk that as Broadholme increases the volume it discharges into the River Nene in response to increased development demands, as it still discharge to the same water quality, there may be an overall decrease in the quality of the water discharging into the River Nene. A decrease in water quality in the River Nene may be a risk to species sensitive to water quality that are present within the vicinity of Broadholme such as aquatic invertebrates, aquatic plants, fish such as bullhead and resultant indirect risks to reptiles such as grass snakes through the potential reductions in prey species. This stretch of the River Nene is designated as suitable for cyprinids (such as bullhead, and spined loach) under the European Freshwater Fish Directive (78/659/EEC). Any decline in water quality may have implications on meeting the water quality standards set by this Directive. However, all discharges would be regulated by the Environment Agency, who would take into account the likely impact of discharges on the ecology of the river system so this is not considered to be a risk.
Sewerage infrastructure 

The proposed Kettering Orbital Sewer will connect Kettering East with Broadholme wastewater treatment works. Broadholme is located within close proximity to the Upper Nene Gravel Pits SPA/Ramsar site and there is the potential for habitat loss depending on the footprint of the proposed sewer. Therefore, an Appropriate Assessment may be required to assess whether the features within the designated sites are at risk from the proposed sewer. Ditches and ponds are not mapped so it has not been possible to determine if these habitats are present under the sewer footprint and therefore if there is a risk of additional habitat loss. 
Development footprint

The footprints of the proposed developments at Wellingbrough East, Wellingborough North West, Corby East and Corby West have the potential for direct loss of open water, and floodplain grazing marsh habitats, and species associated with these habitats such as water voles and otters. Other habitats such as ditches and ponds may also be present within the footprints of these and other development areas. The potential loss of pond and ditch habitats may lead to subsequent risks to aquatic invertebrates, fish, and amphibians (including great crested newts if present). 

The river, stream and floodplain grazing marsh habitats are located within the floodplain and Planning Policy Statement 25 (PPS25) states that it aims to “ensure that flood risk is taken into account at all stages in the planning process to avoid inappropriate development in areas at risk of flooding, and to direct development away from areas at highest risk. Where new development is, exceptionally, necessary in such areas, policy aims to make it safe without increasing flood risk elsewhere and where possible, reducing flood risk overall”. Additionally, PPS9 states that “Plan policies and planning decisions should aim to maintain, and enhance, restore or add to biodiversity and geological conservation interests”. Considering these statements together, the risk to all identified habitats from the identified development areas would therefore be reduced.  
Open water habitat and mosaics of surrounding wetland habitats located within the Upper Nene Gravel Pits SSSI (potential SPA/Ramsar) overlap the footprint of the Wellingborough East development area. This creates a potential risk of direct habitat loss and resulting impacts to associated species such as breeding bird and waterbird assemblages, wintering waterbird species, and fish. An Appropriate Assessment may be required to assess whether the features within the designated sites are at risk from the proposed development.
2.6.4 Potential ecological opportunities/benefits
Opportunities discussed in this section are aimed at either increasing the quality and extent of existing habitats or the creation of wetland habitats where the changes in the water cycle may create suitable conditions. These opportunities reflect UK BAP targets for priority water and wetland features, the conservation objectives outlined in the Natural Area profiles for the study area, and opportunities identified in the Wildlife Trust Study (2006).
Flood risk management

Swanspool Brook and Harrowden Brook will have lower water levels during flood events compared to the current situation due to the proposed flood storage options at Thorpe Malsor and Cransley Reservoirs. Although water voles do adapt to seasonal fluctuations in water levels, the reduction of water levels during flood events may benefit the population of  water voles recorded on Swanspool Brook and Harrowden Brook by reducing disturbance from flooding, especially during vulnerable times of the year when water voles are dormant in the winter and breeding (March and October). 
The proposed flood storage areas on Slade Brook and Willow Brook can be designed in order to provide opportunities for habitat creation; for example, they can be designed as permanent wetland features or as open water bodies that have additional capacity during a flood event.
Possible increases in flooding along the River Nene from ‘first peak’ and along the River Ise up to the Slade Brook confluence could prove beneficial to existing wet woodland, floodplain grazing marsh, marshes, reedbed, swamp, and fen habitats by increasing water availability.  The total extent of floodplain grazing marsh, marshes, reedbed, and swamp habitat within the Nene Corridor may be increased by additional water availability. There may also be localised areas where increased flooding may provide suitable habitat creation opportunities for these habitats. 
Flood attenuation as part of the proposed development areas
 has the potential to provide habitat creation opportunities, including ponds, lakes, wet woodland, ditches, wet grassland, and reedbeds. These habitats can form part of Green Infrastructure
 planning of the developments and can be incorporated into multi functional spaces such as parks, as well as part of green corridors and specifically designated areas for nature conservation (where human disturbance is limited). Key considerations of the habitat creation would be the creation of habitat mosaics, connectivity of these habitats across the development and achieving the balance between maintaining good ecological status of water and wetland features (and associated species) and human  lifestyle benefits provided by Green Infrastructure.
The River Nene and River Ise would benefit from river restoration opportunities, such as removal of flood and navigational structures, which will return rivers to historical natural flows. This would allow unrestricted fish passage within the river systems for fish and otters. An opportunity for localised river restoration may exist where the River Ise passes through the Wellingborough East development area.
Waste water treatment

Increased flows from waste water treatment works have the potential to increase low flow levels by up to 10% in the River Nene. The Catchment Abstraction Management Strategy (CAMS) for the River Nene states that the River Nene suffers from low flows during the summer months. The increased flows may help alleviate this issue by ensuring a minimum water depth to support aquatic species, avoiding static water and stagnation.
The WFD will impose tighter constraints on the levels of ammonia and phosphate within discharges from waste water treatment works, resulting in improved water quality in the receiving water course. This will help to achieve the objective of achieving good ecological status (via improved chemical status) by 2015 set by the WFD.
Development footprint

Open water and grazing marsh habitats are located within the footprints of the Wellingborough East and East Northants development areas. Careful design of the development areas and the management of water could be used to increase the quality and extent of these habitats.

2.7  Conclusions and Recommendations
Table 2  summarises where potential risks to water and wetland features and opportunities for the features have been identified (for further detail see Appendix 1). The risks and opportunities identified were based upon the assumptions made in Section 1.6.2 i.e.: that no additional groundwater abstractions have been recommended; that any increase in abstraction from the River Nene within the existing consented limit is unlikely to create any risks to water and wetland features; and that works to the current water supply network are likely to have only localised effects and are not considered in this appraisal. 
Table 2: Summary of risks (R) and opportunities (O) on water and wetland features
	
	Water Resources
	Flood risk management
	Waste water treatment
	Sewerage infrastructure
	Development footprint

	Standing open water –lakes and margins
	No risks/
opportunities identified
	R


	O
	O
	R


	R


	O

	Rivers and Streams
	No risks/
opportunities identified
	R


	O
	R


	O
	No risks/
opportunities identified
	R

	Wet Woodland
	No risks/
opportunities identified
	O
	No risks/
opportunities identified
	No risks/
opportunities identified
	No risks/
opportunities identified

	Marshy grassland
	No risks/
opportunities identified
	R


	O
	No risks/
opportunities identified
	No risks/
opportunities identified
	R


	O

	Reed bed and swamp
	No risks/
opportunities identified
	R


	O
	No risks/
opportunities identified
	No risks/
opportunities identified
	No risks/
opportunities identified

	Ditches
	No risks/
opportunities identified
	O


	R
	No risks/
opportunities identified
	No risks/
opportunities identified

	Fen
	No risks/
opportunities identified
	O
	No risks/
opportunities identified
	No risks/
opportunities identified
	No risks/
opportunities identified

	Ponds
	No risks/
opportunities identified
	O
	O
	No risks/
opportunities identified
	R


	O


It is recommended that:

· Where risks, habitat benefits and opportunities are identified as part of the proposed development areas, these are considered within the relevant flood and surface management proposals. These opportunities and the reduction of identified risks can be incorporated into the detailed design of the developments and green infrastructure. 

· Where habitat creation opportunities have been identified in relation to off site flood mitigation plans, e.g. the creation of storage areas, it is recommended that the Environment Agency takes a lead role to ensure that these are incorporated into the future plans of these schemes.  

· Where risks, habitat benefits and opportunities are identified outside of the above situations, it is recommended that their development is pursued through local project establishment or incorporation into existing local projects by the Environment Agency.

· WFD water quality standards are adopted by waste water treatment works as soon as possible so that anticipated benefits to water and wetland features can be achieved as soon as possible.

� Natural Areas are biogeographic zones that allow for the identification of habitats and species that are both important nationally and distinctive locally, and for appropriate nature conservation objectives to be set. 


� Wellingborough East, Wellingborough North West, and Kettering East development areas are required to provide flood attenuation for 1 in 100 year flood events. All other development areas are required to provide flood attenuation for 1 in 30 year flood events


� Green infrastructure is the physical environment within and between our cities, towns and villages. It is a network of multi-functional open spaces, including formal parks, gardens, woodlands, green corridors, waterways, street trees and open countryside. It comprises all environmental resources, and thus a green infrastructure approach also contributes towards sustainable resource management. (� HYPERLINK "http://www.greeninfrastructure.eu" ��www.greeninfrastructure.eu�)
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