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1 INTRODUCTION 

1.1 BACKGROUND 

The site is located at Broadwater Lake located in Buckinghamshire, it has the central national grid reference of 
TQ 04382 89538. London Borough of Hillingdon are undertaking works to provide its new outdoor activity centre 

at the lake (Hillingdon Water Sports Facility and Activity Centre - HWSFAC). A planning application for the works 
is being prepared and a range of other consents will be required from the Environment Agency and Natural 
England. 

This Water Framework Directive Risk Assessment must be read in conjunction with the following wider 

supporting information: 

• Planning Red Line Boundary Plan 

• Lake Masterplan prepared by Colour 

• Outline Construction Environmental Management Plan 

• Chapter 7 Biodiversity of the associated ES for the proposed development 

• Chapter 8 Water Resources and Flood Risk of the associated ES for the proposed development 

• Flood Risk Assessment 

1.2 DESCRIPTION OF WORKS 

1.2.1 Location 

The site comprises Broadwater Lake, a circa 62 ha body of water with a number of small islands bordered by 
trees and scrub (see Figure 1.1). The south of the lake includes an area of peninsula land (“the peninsula” - circa 

6.5 ha) formerly utilised as a gravel washing/processing plant with a silt lagoon and a tip for inert quarry wastes. 
Since the quarry was decommissioned the silt lagoon, peninsula edges and small areas of remaining natural 
ground have colonised with native broadleaf woodland comprised of pioneer and wetland species (alder, silver 

birch, willows). There is also an area of separate standing water (referred to as “the lagoon”) to the east of the 
peninsula within the site. 

Various structures remain on-site at the peninsula and in the surrounding area relating to aggregate extraction 
including a weighbridge, aggregate hoppers and pad foundations. The site includes several small buildings 
including a single storey club house located on the northern shore of the lake which is currently used by the 

Broadwater Sailing Club (BSC) and Broadwater Rowing Club. Broadwater Lake is also used for angling by the 

Gerrards Cross and Uxbridge District Angling Society and British Carp Study Group. 

The site includes a small parcel of land immediately north of Moorhall Road (referred to as the “south parcel”) 
comprising a mixture of grassland, shrub, hedgerows and scattered trees, and a parcel of land to the east 
(referred to as the “east parcel”) comprising woodland, and a single carriageway brick and iron bridge across the 
Grand Union Canal. An unnamed single carriageway road provides access to the site from Moorhall Road. 
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Figure 1.1 Site Boundary 
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1.2.2 Proposed Works 

Until recently, HOAC operated at a 18.2 ha site in Dews Lane (UB9 6JN) approximately 1.5 km south of the site 
at Broadwater Lake. However, the HOAC closed in October 2020 due to the construction of HS2 and the Dews 
Lane site is now under full control of HS2. 

The High-Speed Rail (London - West Midlands) Act 2017 includes a requirement for HS2 to fund relocation of 

the HOAC to an alternative site which is suitable for its needs. Various sites throughout the Borough of Hillingdon 

have been reviewed against the necessary criteria required for a water sports and activity centre. The site at 
Broadwater Lake was concluded as the only option which is suitable, deliverable and meets the necessary criteria 
for water sports and outdoor activities. 

The Applicant is seeking to obtain planning permission for the : “Redevelopment of the Site to create the 

Hillingdon Watersports Facility and Activity Centre including demolition of existing Broadwater Lake Sailing 
Club (BSC) clubhouse at the north of the lake and erection of a building including changing facilities, meeting 

rooms, storage, Workshop and seasonal worker accommodation (sui generis), activity shelters; installation of 
pontoons and concrete slipways; boat shed; equipment storage huts; boat parking and racking areas; camping 
area; outdoor activity areas; ecological enhancement throughout the Site; new pedestrian routes through the 
peninsula; landscaping including new woodland, dense vegetation screens and boundary treatment; new 

access and access road; localised dredging and land reclamation; relocation of existing sailing area and 
creation of floating and fixed islands within the lake; coach drop off and turning area; vehicle parking; cycle 

parking; and associated works.” 

The key components of the proposed development, all of which are to be located on the peninsula are as 

follows: 

• Use of part of Broadwater Lake for sailing with other water-based recreational activities restricted to the eastern 

channel. Use of Broadwater Lake for sailing by BSC would continue. No motorised boats (electric engines only) 

would be used apart from for safety purposes. 

• Localised dredging of the lake in the eastern channel to create depths suitable for sailing and generate material 

for land reclamation to create a platform for storing and launching boats from the peninsula into the eastern 

channel. One island would also be removed; 

• New buildings including a two storey Main Building (including changing facilities, meeting and training rooms, 

storage, and seasonal worker accommodation), a Safety Equipment Store, Energy Centre and Workshop and  

activity shelters; 

• Facilities for outdoor land based activities including pedal karting, caving, archery, low level ropes, general 

activities and pond dipping; 

• An ecology field study centre; 

• New pontoons (2 no.) and slipways (2 no.); 

• Camping area; 

• Areas for boat storage, car and cycle parking, and coach drop off and turning; 

• Demolition of the existing BSC club house and removal of associated car/boat parking (this will be re-provided at 

the peninsula in the south of the Site);  

• Improvements to the unnamed access road from Moorhall Road; 

• Package of ecological enhancement measures, including habitat creation including new floating and fixed islands 

within the lake, new woodland dense vegetation screens and boundary treatment; and 

• Long-term management of the wildlife and aquatic environment, including a monitoring programme. 
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With respect to the Water Framework Directive, the proposals aim for the Broadwater Lake Waterbody 
(GB30641907 to reach Good Ecological Potential. It also aims to prevent any deterioration or jeopordise the 
attainment of Good Ecological Potential (either through construction or operation).  

Appendix A includes a series of relevant plans. 

1.3 DEMOLITION 

1.3.1 Existing Broadwater Sailing Club Buildings and associated structures 

The existing single storey BSC club house (circa. 330 sqm), associated storage containers, tarmac and 
hardstanding in the northern part of the Site will be demolished and removed. Three existing pontoons used by 
the existing BSC facilities will be relocated and repurposed as floating habitats to the northwest of the lake. The 

one remaining slipway will be retained for emergency access.  This work would be undertaken once the Proposed 
Development is built and available for use.  

1.3.2 Peninsula Gravel Removal 

As part of the enabling works, it is proposed that surplus gravel in the north-east corner of the peninsula will be 
removed and repurposed within the Proposed Development. No areas of hardstanding will be removed to avoid 

risks of contamination to surface and groundwater (see Chapter 9: Ground Conditions and Contamination for 

further details). Figure 1.2 shows the area of gravel on the peninsula to be removed. 

Further details on the demolition including methodology, timings and waste volumes and management is 
provided in the Environmental Statement (Chapter 6: Construction). 

1.4 LAKE DREDGING, LAND RECLAMATION, ISLAND LOSS AND LAND REMODELLING  

Localised dredging of the lake will be undertaken in the eastern channel to increase the lake depth up to 2m in 

some locations in order to facilitate sailing uses from launch locations on the peninsula and remove fly tipped 
construction rubble. Figure 1.2 shows the cut and fill analysis and the proposed location and extent of areas of 
dredging within the lake.  

Details of dredging will be confirmed once a contractor is appointed, although further information on the timing 

and methods of dredging is provided in the main ES (Chapter 6: Construction). 

The proposals comprise the following works in Broadwater Lake which are shown on Figures 1.2 and 1.3 along 
with areas and volumetric calculations: 

• Extension of the existing peninsula (beach area) through land reclamation by approximately 2,892m2. This will be 

achieved through the re-use of clean lake dredged material; 

• In addition, approved clean dredged material will be used to create submerged shelves for ecological purposes 

along the southern and eastern shores of the section of peninsula adjacent to proposed buildings; 

• Outwith cut and fill calculations, submerged planters for willows would be located in an east-west orientation 

along the southern extent of the main sailing area and to provide screening between islands 06 and 08;   

• Removal of a single island (07) which is a part-submerged mound of large mainly waste concrete blocks  on the 

bed of the eastern channel, shaping of island 02 to create two shallow bays for ecological purposes, and trimming 

of the eastern side of island 06 to remove land contaminated by the invasive Giant Knotweed.   

• The shallowest parts within the eastern channel will be dredged to enable sailing, 7.094m3; 

• The total usable material generated from island removal will; be approximately 5,652m3 as approximately 

2,644m3 from island 06 would require safe disposal;  and  

• Construction of two lake pontoons and two concrete slipways from the peninsula (see below for dimensions). 
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Two floating pontoons will be installed along the northern edge of the reclaimed land, providing access to the 
water and mooring sailing dinghies three abreast on either side. The pontoons will be approximately 20m x 3m 
in size. One concrete slipway will also be created on the northern edge of the reclaimed land and the second to 
the east of the reclaimed land, for launching boats into the water. These will be a 1 in 12 gradient (4.76 degrees) 
and approximately 15m x 3m in size.  

The Proposed Development will increase the total surface area of open water in the lake by approximately 

716m2 (net). 

When considering in association with the limited cut and fill requirements on land as described in 5.5.2, The 
Development will lead to an excess of required fill over cut of approximately 57m3 (net) which equates to 0.5% 

of forecasted fill.  

The number of boat users is set out in Chapter 5 of the ES. 5.13.2 The HWSFAC would only be allowed to operate 
water sports between 1st April and 31st September and only within 5 hours of any day. A maximum of up to 12 

children in 6 dinghy’s plus two adults in a silent electric safety boat would be on the lake at any one time, 
occasionally within the wider sailing area, but mostly in the eastern channel, where all other water activities 
would be located. . Occasional windsurfing (up to six windsurfers). The proposals will not change the level of 
activity from the Broadwater Sailing Club.  The Proposed Development increases the area of undisturbed water 

at Broadwater Lake by c. 11.3ha compared to existing areas of disturbance (caused by BSC and angling).  Angling 
will not occur from the southern shores.  

1.4 ENVIRONMENTAL PERMIT 

Land reclamation associated with construction of the extended peninsula will be subject to an Environmental 
Permit to be secured under the Environmental Permitting (England and Wales) Regulations 2016.   

1.5 RE-SITING OF HS2 ECOLOGICAL MITIGATION  

The HS2 gravel floating island to the west of the peninsula will remain in its current proposed location in 

accordance with HS2 Environmental Minimum Requirements. 
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Figure 1.2 Extent of Dredging Proposed and Cut and Fill 
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Figure 1.3 Overall Site Masterplan 
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Figure 1.4. Landscape Masterplan 
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1.5.1 Site Environmental Context 

Location, Topography and Land-Use 

The Site lies approximately 5km north of Uxbridge town, within the Colne Valley Regional Park. South Harefield 
village lies to the east of the Site, immediately beyond the Grand Union Canal. The Site extends to approximately 
80 hectares and is situated within the Metropolitan Green Belt.  

The site comprises Broadwater Lake, a circa 62 ha body of water with a number of small islands bordered by 

trees and scrub. The south of the lake includes an area of peninsula land (“the peninsula” - circa 6.5 ha) formerly 
utilised as a gravel washing/processing plant with a silt lagoon and a tip for inert quarry wastes. Since the quarry 
was decommissioned the silt lagoon, peninsula edges and small areas of remaining natural ground have 

colonised with native broadleaf woodland comprised of pioneer and wetland species (alder, silver birch, 

willows). There is also an area of separate standing water (referred to as “the lagoon”) to the east of the 
peninsula within the site.  

Various structures remain on-site at the peninsula and in the surrounding area relating to aggregate extraction 
including a weighbridge, aggregate hoppers and pad foundations. The site includes several small buildings 
including a single storey club house located on the northern shore of the lake which is currently used by the 
Broadwater Sailing Club (BSC) and Broadwater Rowing Club. 

Broadwater Lake is also used for angling by the Gerrards Cross and Uxbridge District Angling Society and British 
Carp Study Group. The site includes a small parcel of land immediately north of Moorhall Road (referred to as 

the “south parcel”) comprising a mixture of grassland, shrub, hedgerows and scattered trees, and a parcel of 
land to the east (referred to as the “east parcel”) comprising woodland, and a single carriageway brick and iron 

bridge across the Grand Union Canal. An unnamed single carriageway road provides access to the site from 

Moorhall Road. 

A topographic survey of the site has been undertaken by Three Sixty Group (Appendix B) and LiDAR data has 
been used to develop a digital terrain model of the site and surrounding area (Appendix C). Site levels on the 

peninsula are shown to be in the region of 36.9 - 40.6 m AOD. Ground levels on the existing unnamed access 
road are in the region of 37.2 - 38.8 m AOD, with levels on Moorhall Road between 37.0 - 40.4 m AOD within 

the vicinity of the site. 

Geology – Solid and Drift Geology 

The British Geological Survey (BGS) Geology of Great Britain Viewer shows that at a 1:50,000 scale the Site is 
underlain by Seaford chalk formation and Newhaven chalk formation (undifferentiated). This sedimentary 

bedrock was formed approximately 72 – 89 million years ago in the Cretaceous Period and comprises chalk with 
subsidiary calcareous mudstone and flint.  

At the same scale, the Site is also shown to be overlain by Superficial Deposits. Also known as ‘drift’, these are 
the youngest geological deposits, formed up to 3 million years ago during the Quaternary Period. They rest on 

older deposits (the bedrock). For the Site itself, two Superficial Deposits are listed: Shepperton gravel member 
(gravel with subsidiary clay and sand) and alluvium (a general term for clay, silt, sand and gravel. It is the 
unconsolidated detrital material deposited by a river, stream or other body of running water as a sorted or semi-

sorted sediment in the bed of the stream or on its floodplain or delta, or as a cone or fan at the base of a 
mountain slope).    

Aquifer Characteristics 

The Aquifer Designation Map (Bedrock)  shows that the Site is designated as a Principal Aquifer (previously 
known as ‘Major Aquifers’). Principal Aquifers have a geology of high intergranular and/or fracture permeability, 
usually providing a high level of water storage and may support water supply/ river base flow on a strategic 

scale.  
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The Superficial Drift Aquifer Designation Map shows the Site being designated as a Secondary A Aquifer. 
Secondary A aquifers comprise permeable layers that can support local water supplies and may form an 
important source of base flow to rivers. 

The Site is situated across two Source Protection Zones (SPZ): Type 1 (Inner Catchment, or SPZ1) which have a 
50-day travel time of pollutant to source; and Type 2 (Outer Catchment, or SPZ2) which have a 400-day travel 

time of pollutant to source. 

Broadwater Lake is located over, and likely is in continuity with the Mid-Chilterns Chalk Groundwater Body 
reference GB40601G601200. Its most recent (2019) Overall Rating is Poor, Chemical rating is Poor and Quantity 
rating is Poor. Objectives include achieving ‘Good’ classification for Chemical classification by 2027.  

There are two active abstraction licences on-Site associated with Gravel Pit A and B, held by Tarmac Aggregates 

Ltd and associated with mineral washing activity on the raised area of ground in the southeast of Broadwater 
Lake. A number of other abstractions are present in the wider area. A single borehole (to 30m) is present on Site 

and is associated with Affinity Water. 

Groundwater Vulnerability 

The Groundsure Enviro-Geo Insight report details the groundwater vulnerability of the Site and surrounding 

area. This assesses the vulnerability of groundwater to a pollutant discharged at ground level based on the 
hydrological, geological, hydrogeological and soil properties within a 1km grid square. The Groundsure Report 
shows that features found within the Site include: 

Principal Bedrock Aquifer – High Vulnerability (Combined Classification: Productive Bedrock Aquifer, Productive 
Superficial Aquifer) 

Secondary Superficial Aquifer – High Vulnerability (Combined Classification: Productive Bedrock Aquifer, 

Productive Superficial Aquifer) 

Principal Bedrock Aquifer – Medium Vulnerability (Combined Classification: Productive Bedrock Aquifer, 
Productive Superficial Aquifer) 

High vulnerability is described as: areas able to easily transmit pollution to groundwater. They are likely to be 
characterised by high leaching soils and the absence of low permeability superficial deposits. Medium 

vulnerability is described as: intermediate between high and low vulnerability (where low vulnerability is defined 

as areas that provide the greatest protection from pollution, likely to be characterised by low-leaching soils 
and/or the presence of superficial deposits characterised by a low permeability). 

Hydrology 

The majority of the Site comprises a waterbody (Broadwater Lake) within the River Colne floodplain.  Formed as 

a result of gravel extraction, it is one of over 60 such waterbodies throughout the wider Mid-Colne Valley that 
together form a complex of wetland features and as such, many of these are likely to be in hydrological 
continuity with one another. 

Broadwater Lake is bordered to the west and north by the River Colne, (Main River), and the Grand Union Canal 
is located to the east. Other former gravel pits/ sand pits are situated immediately to the north and south, with 
a narrow terrestrial perimeter forming the lake/ river shore and canal embankment. The peninsula is located 

adjacent to the southeast corner of the lake and is currently characterised by wet woodland, broadleaved 
woodland and standing water.  

A review of data obtained from the Groundsure Insight Report (dated 13/12/22) states that the 1865 County 
Series Ordnance Survey (OS) map shows the Site as part of an area referred to as Harefield Moor and of a series 
of field parcels separated by ditches and sluices, with the River Colne to the west and the Grand Union Canal to 

the east. The 1974 – 1976 OS 1:10,000 maps show the first phase of sand and gravel extraction extending across 

some two thirds of the Site. By 2001, the OS 1:10,000 map shows the majority of the Site (Broadwater Lake area) 
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having been worked for sand and gravel (now completed), flooded and the lake being present, together with 30 
islands of varying sizes. Purpose of this assessment. 

Ecology 

Broadwater Lake forms part of the Mid Colne Valley Site of Special Scientific Interest and is of significant 
ornithological interest, particularly for the diversity of breeding woodland and wetland birds, and for the 

numbers of wintering wildfowl. The ornithological interest of the site is considerable with over 70 breeding and 

80 wintering species of bird regularly recorded. This high diversity reflects the close proximity of the wide range 
of habitats present: woodland, scrub, grassland, running and standing water, marginal fen and gravel banks. 
Breeding woodland birds include kestrel, lesser whitethroat, nuthatch, tawny owl and three species of 

woodpecker. The gravel pits and River Colne attract one of the most important wetland breeding bird 
communities in Greater London and the Colne Valley: coot, greylag goose, little ringed plover, kingfisher, mute 

swan and tufted duck nest regularly, while others such as gadwall and shoveler are resident and occasionally 

breed. Recently a heronry has become established on the islands in Broadwater and is expanding rapidly. Many 
species of wintering wildfowl are attracted to the extensive water areas; the numbers of tufted duck frequently 
reach levels of national importance, and pochard and shoveler occasionally reach levels of similar significance. 
In winter Broadwater’s islands are also the site of a large cormorant roost.  

Otter is known from the adjacent River Colne. Water vole is absent. A range of bat species are supported – 
primarily for foraging habitat and the woodland and marginal vegetation, in particular support a range of aquatic 

and terrestrial invertebrates.  The fish population is thought to be of limited diversity but includes pike, perch, 
and carp. 

The banks of the gravel pits, although of relatively recent origin, already support a variety of willow species and 
many fen plants such as water plantain Alisma plantago- aquatica, yellow iris Iris pseudacorus and gipsywort 

Lycopus europaeus. In sheltered areas where the banks are gently shelving more extensive stands of tall swamp 
vegetation occur, comprising mainly common reed Phragmites australis and bulrush Typha latifolia. The 

relatively unimproved stretch of the River Colne adds further diversity top the  

1.5.2 About This WFD Risk Assessment 

This WFD Risk Assessment sets out relevant information that demonstrates that the proposals support the 
objectives of the local River Basin Management Plan and the WFD and meets strict sustainability criteria. The 

measures proposed are all ‘tried and tested’ and do not rely on innovative or uncertain techniques. They would 
be undertaken by a suitably experienced contractor with Ecological/Environmental Clerk of Works supervision 

and support. The features would be monitored and managed by the London Borough of Hillingdon and its 
consultant team. As such, there is a high level of confidence in the success of the measures proposed and success 

in achieving the aim of Broadwater Lake Waterbody meeting Good Ecological Potential. 

The Water Framework Directive (WFD) provides a legal framework for the protection, improvement and 

sustainable use of inland surface waters, groundwater, transitional waters, and coastal waters across England, 
and seeks to: 

• Prevent deterioration in the status of aquatic ecosystems, protect them and improve the ecological 

condition of waters 

• Achieve at least ‘good’ status for all waterbodies by 2015 

• Promote the sustainable use of water as a natural resource 

• Conserve habitats and species that depend directly on water 

• Progressively reduce or phase out the release of individual pollutants or groups of pollutants that 

present a significant threat to the aquatic environment 
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• Progressively reduce the pollution of groundwater and prevent or limit the entry of pollutants; and 
Contribute to mitigating the effects of floods and droughts. 
 

The WFD applies to any proposed development which has the potential to impact on a waterbody. Where this 
is the case, the Environment Agency may require evidence demonstrating that the proposed development 
does not compromise the aims of the WFD. 

This WFD Assessment for the proposed development at Broadwater Lake has been divided into the following 

sections: 

• Background & Screening (Section 2); 

• Scoping (Section 3); 

• Baseline Assessment (Section 4); 

• WFD Un-mitigated Compliance Assessment (Section 5);  

• WFD Environmental Mitigation (Section 6). 

• WFD Mitigated Residual Effects Assessment (Section 7) 

• Cumulative Effects (Section 8) 

• Conclusions in Relation to the WFD and Good Ecological Status/Potential and the Objectives of the RBMP 
(Section9). 

The baseline data used to base the assessment of potential WFD impacts/mitigation and demonstrate at a high 

level of confidence that the proposals support the objectives of the RBMP and WFD have been sourced from: 

• The EA Catchment Data Explorer data for WFD classifications; 
• Recent ecological, water quality and sediment surveys of Broadwater Lake as reported in the 

Environmental Statement associated with the proposed development; and 
• Local River Basin Management Plan1; 

Documents prepared by the Applicant and its consultant and contracting team used to apply for planning 

permission; 

The adopted structure for this assessment is based on that set out in the Environment Agency publication ‘Water 

Framework Directive Risk Assessment - How to Assess the Risk of Your Activity’ (6th April 2016) and also drawing 
on helpful elements of the Environment Agency guidance ‘Clearing the Waters for All (9th November 2017).  It 
has also been informed and updated from feedback provided by the Environment Agency during the course of 

the development of the project and preparing the planning application.  

2 BACKGROUND AND SCREENING 

2.1 SCREENING NEED FOR WFD RISK ASSESSMENT 

A screening assessment of whether the project requires assessment can be completed based on consideration 
of whether (or not) it is associated with one or more of the following: 

 
1 Defra, Welsh Government, Natural Resources Wales, Environment Agency. Water for life and livelihoods. Part 1: Thames River Basin District. River 

Basin Management Plan. Updated: December 2015. LIT 10319 
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• The application is for a flood risk activity permit to carry out one of the following activities on or within 
8m of a main river:  

o Culverts 
o Channel widening, deepening, straightening or realigning 
o Impounding structure 

o Bed reinforcement 

o Sediment management (including dredging and de-silting) 
o Bank reinforcement 
o Embankments and set-back embankments (over 10m in total length) 

o By-pass channel (over 10m in total length) 
o Bank re-profiling (over 10m in total length) 

o Woody debris installation or removal (installed/ removed over a length of 20m or greater) 

o Flow deflectors (installed over a length of 20m or greater) 
o Bridges and crossings 
o Outfalls 

• The proposed activity could affect a water body that is at high status or high-status morphology. 

Environment Agency staff can advise if this is the case.  

Consequently, the proposed works cannot be screened out as low-risk and the assessment must continue to the 

Scoping stage. 

2.2 SCREENING WFD WATERBODIES 

Broadwater Lake 

Broadwater Lake is an artificial surface water body (Lake) under the Water Framework Directive (WFD) reference 
GB30641907. It has a surface area of 33.985ha and a total catchment area of 72,443.5ha. The most recent data 

from the Environment Agency (EA) from 2019 shows that its overall WFD rating is Moderate, Chemical rating is 
Fail and Ecology rating is Moderate. The chemical failure rating is as a result of perfluorooctane sulphonate 

(PFOS) associated with no-stick coatings, and polybrominated diphenyl ethers (PBDE) associated with flame 
retardants. There is no original source of this in Broadwater Lake.  Its presence is due to hydrological connectivity 
with the River Colne and the Grand Union Canal and PFOS and PBDE in those waterbodies. 

PFOS is a type of per- and polyfluoroalkyl substance (PFAS), historically used in non-stick coatings, stain 
repellents, firefighting foams, and industrial processes. Persistent: PFOS is persistant and highly resistant to 

environmental degradation. It bioaccumulates in aquatic organisms and magnifies up the food chain. PFOS is 

toxic and can disrupt endocrine systems and affect reproduction and development in wildlife.  PFOS is listed as 
a Priority Hazardous Substance under the WFD. Even trace levels in water can lead to a chemical status failure, 

especially since Environmental Quality Standard (EQS) thresholds are extremely low (in the nanogram per litre 
range).  

PBDEs are used as flame retardants in electronics, furniture, textiles, and building materials. PBDEs and 
persistent and lipophilic: They bind to sediments and bioaccumulate in aquatic organisms. PBDEs are toxic and 

can impair neurological development and disrupt thyroid hormone regulation. PBDEs are also classified 
as Priority Hazardous Substances under the WFD. Their widespread historical use and persistence mean they 
are still detected in sediments and biota, contributing to chemical status failures  

Under the WFD’s “one out, all out” principle, if a single Priority Substance exceeds its EQS in a water body, the 
entire water body fails to achieve “Good Chemical Status.” This means: Even if ecological indicators are good, 
the presence of PFOS or PBDEs above threshold levels results in a chemical failure. These failures are widespread 

across the UK and EU, typically due to legacy pollution from past industrial and consumer product use. 

The hydromorphological elements are considered capable of supporting Good condition, and the hydrological 
regime is also able to support Good condition. 
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The proposed works have the potential to directly and/or indirectly affect physical, biological and chemical 
quality elements of this WFD waterbody. 

Mid-Chilterns Chalk Groundwater Body 

The proposed development is also located over, and likely is in continuity with, the Mid-Chilterns Chalk 
Groundwater Body (GB40601G601200), which covers an area of 72,974.352ha. In 2019 this groundwater body 

was classified as Poor overall, Poor for Chemical and Poor for Quantity. Reasons for not achieving Good are given 

as:  

• Diffuse source pollution from agriculture and land management (poor nutrient management); 

• Diffuse source pollution from urban and transport sources (contaminated land); 

• Point source pollution from urban and transport sources (private sewage treatment); 

• Point source pollution from the water industry (continuous sewage discharge); and 

• Effects on flow due to groundwater abstraction by the water industry. 

The proposed works have the potential to directly and/or indirectly affect physical, biological and chemical 
quality elements of this WFD waterbody. 

 

Colne (Chess to Thames Confluence) Waterbody 

The Site is also located adjacent to the Colne (GB106039023090), which covers a length of 51.489km. In 2019 
this groundwater body was classified as Moderate overall, Moderate for Ecology and Fail for Chemical. Reasons 

for not achieving Good are given as:  

• Diffuse source pollution from urban and transport sources (contaminated land); 

• Point source pollution from general domestic public mis-connections; 

• Point source pollution from the water industry (continuous sewage discharge); 

• Point source pollution from the water industry (intermittent sewage discharge); 

• Point source pollution from urban and transport sources (private sewage treatment); 

• Physical modification associated with local and central government; 

• Physical modification associated with recreation; 

• Physical modification associated with urbanisation; 

• Contamination by polybrominated diphenyl ethers (PBDE); 

• Natural – drought; 

• Effects on flow due to groundwater abstraction by the water industry. 
 

The proposed works have the potential to directly and/or indirectly affect physical, biological and chemical 

quality elements of this WFD waterbody. 

Grand Union Canal, Maple Lodge to Uxbridge (Rivers Colne and Chess plus canal) Water Body (Grand Union 

Canal) 

The Site is also located adjacent to the Grand Union Canal (Rivers Colne and Chess plus canal Water Body 

(GB70610252), which covers a length of 11.197. In 2022 this groundwater body was classified as Moderate 
overall, Moderate for Ecology and Fail for Chemical. Reasons for not achieving Good are given as:  
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• Diffuse source pollution from urban and transport sources (Urbanisation); 

• Point source pollution from urban and transport sources (private sewage treatment); 

• Point source pollution from the water industry (intermittent and continuous sewage discharge);  

• Point source pollution from misconnections associated with public general domestic sources; 

• Unknown sources/sector releasing polybrominated diphenyl ethers (PBDE); and 

• Physical modification associated with recreation. 

The proposed works have the potential to directly and/or indirectly affect physical, biological and chemical 
quality elements of this WFD waterbody. 

No other WFD waterbodies are likely to be impacted by the proposed works and there are no identified in-
combination effects. The in-combination element of this WFD assessment has therefore been scoped out. 

3 SCOPING 

3.1 RBMP OBJECTIVES 

Broadwater Lake, the Mid Chilterns Chalk, the River Colne and the Grand Union Canal are located within the 

Thames River Basin District.  This covers over 16,200km2 and encompasses all of Greater London, and extends 

from north Oxfordshire southwards to Surrey and from Gloucester in the west to the Thames Estuary and parts 
of Kent in the east. The Thames River basin has a rich diversity of wildlife and habitats, supporting many species 
of global and national importance from chalk streams to salt marshes. 

Significant water management issues include: 

• Physical modifications; 

• Pollution from wastewater; 

• Pollution from towns, cities and transport; 

• Changes to the natural flow and level of water; 

• Negative effects of invasive non-native species 

• Pollution from rural areas; and 

• Pollution from abandoned mines 

Additionally, responding to the wide-ranging implications of climate change is considered a significant water 
management issue. 

Environmental objectives have been set for each of the protected areas and waterbodies in the river basin 
district. They were identified through a process involving technical and economic appraisals and formal public 
consultation. Achieving the objectives will optimise the benefits to society from using the water environment. 

The environmental objectives are legally binding. All public bodies must have regard to these objectives when 
making decisions that could affect the quality of the water environment. These objectives are as follows: 

• Drinking Water Protected Areas:  

o under the water treatment regime applied, the drinking water produced meets the standards 
of the Drinking Water Directive plus any UK requirements to make sure that drinking water is 
safe to drink.  
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o the necessary protection to prevent deterioration in the water quality in the protected area in 
order to reduce the level of purification treatment required.  

• Economically significant species (shellfish waters) 

o Shellfish waters areas requiring protection or improvement to support shellfish life and growth 
in order to contribute to the high quality of shellfish for people to eat. 

• Recreational waters (bathing waters): 

o to preserve, protect and improve the quality of the environment and to protect human health 

by meeting the ‘sufficient’ water quality standards of the Bathing Waters Directive and to take 
such realistic and proportionate measures considered appropriate with a view to increasing the 
number of bathing waters classified as 'excellent' or 'good'.  

• Nutrient sensitive areas (nitrate vulnerable zones):  

o reduce water pollution caused by nitrates from agricultural sources and to prevent further such 
pollution occurring.  

• Nutrient sensitive areas (Urban Waste Water Treatment Directive) 

o protect the environment from the adverse effects of waste water discharges.  

• Natura 2000 sites: water dependent Special Areas of Conservation or Special Protection Areas: 

o to maintain or restore, at favourable conservation status, natural habitats and species of wild 
fauna and flora of community importance. 

• Surface water bodies 

o 596 water bodies have an objective of maintaining or aiming to achieve good ecological status 

between 2015 and 2027    

o 62 water bodies have already achieved their objective of moderate ecological status (a less 

stringent objective)  

o 13 water bodies have been set an objective of reaching moderate ecological status (a less 
stringent objective) by 2027 (an extended deadline) 

• Groundwater bodies 

o 39 water bodies have an objective of maintaining or aiming to achieve good quantitative status 
between 2015 and 2027   

o 36 water bodies have an objective of maintaining or aiming to achieve good chemical status 
between 2015 and 2027   

o 3 water bodies have already achieved their objective of poor quantitative status (a less stringent 
objective) 

The wider environmental objectives of the RBMPs that are relevant to physical works are:  

• to prevent deterioration of the status or potential of surface waters and groundwater.  

• to aim to achieve good status for all water bodies (or for heavily modified water bodies and artificial 
water bodies, good ecological potential) and good surface water chemical status.  

3.2 WFD RECEPTORS AND OBJECTIVES 

The WFD is a European directive that imposes legal requirements to protect and improve the water environment 

(including our rivers, coasts, estuaries, lakes, ground waters and canals). Physical works can modify the size and 
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shape of a watercourse, reduce or increase the flow of water, introduce artificial materials or remove sediment 
and/or vegetation. These can all affect the receptors below:  

• physical habitat – the distribution and diversity of habitat including the physical processes that sustain 

and create new habitat. Physical habitat is essential for fish, macrophytes and invertebrates to live and 
thrive;  

• water quality – particularly physico-chemical aspects of water quality - such as levels of dissolved 

oxygen, phosphorus and ammonia;  

• fish and eels;  

• macrophytes - water plants visible to the naked eye, growing in the river;  

• invertebrates - insects, worms, molluscs, crustacea etc. living on the river bed;  

• diatoms - microscopic diatoms (algae) found on rocks and plants. 

If the WFD Risk Assessment set out in this document shows that these receptors are negatively affected then it 
is possible that the proposals/activity may not support RBMP objectives which are legally binding. This is not the 
objective of the Proposals at Broadwater Lake – which is to support the attainment of Good Ecological Status 

and to sustain the RMBP objectives. 

The environmental objectives of the WFD are:  

• to prevent deterioration of the status of surface waters and groundwater;  

• to achieve objectives and standards for protected areas; 

• to aim to achieve good status for all water bodies or, for heavily modified water bodies and artificial 

water bodies, good ecological potential and good surface water chemical status;  

• to reverse any significant and sustained upward trends in pollutant concentrations in groundwater;  

• the cessation of discharges, emissions and loses of priority hazardous substances into surface waters; 

and  

• progressively reduce the pollution of groundwater and prevent or limit the entry of pollutants. 

This WFD risk assessment needs to demonstrate with a high level of confidence that the proposed activity 

supports these objectives. It needs to demonstrate with a high level of confidence that there is a low risk that 
the activity will cause deterioration in status/ potential or prevent good status/ potential being achieved.  

3.3 MEETING ENVIRONMENTAL STANDARDS 

This WFD Risk Assessment needs to show how any impact on WFD receptors caused by the proposed activity 

fits with the objectives of Broadwater Lake, the River Colne and the Grand Union Canal. The risk assessment 

process will include reviewing and revising the proposed works against the environmental baseline and relevant 
WFD receptors and objectives.  The design and proposed approach to the proposed activity will be amended to 
try and avoid, minimise, mitigate or compensate for the risks to WFD receptors. 

Once this stage has been completed, this WFD Risk Assessment will answer the following questions: 

• could the activity still cause a water body to deteriorate from one WFD status class to another or cause 

significant localised impacts that could contribute to this happening?  

• could the activity prevent or undermine action to get water bodies to good status?  

When answering these questions, the following points will be considered:  
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• a water body deteriorates in status when one WFD receptor (an "element") is affected such that it drops 
from one WFD status class to another; 

• a significant localised impact on an element is one that is either long-lasting; causes severe harm; or 
affects a wide area within a water body. These are likely to contribute to a water body dropping from 
one status class to another and highly likely to prevent action to get water bodies to good status;  

• it will use information in the 2015 RBMPs as the starting point for the assessment and the updated 2019 

catchment explorer data, alongside site specific environmental baseline data; 

• elements at high status are very sensitive. If present, this WFD will demonstrate that there will be a 
negligible impact on those aspects of the water environment; 

• elements at bad status must not be made any worse. This WFD Risk Assessment will demonstrate that 

there will be a negligible impact on those aspects of the water environment;  

• when looking at the risk to elements this WFD Risk Assessment will consider the upstream and 

downstream impacts of the activity.  

3.4 RISK ASSESSMENT ELEMENTS 

The risk assessment (presented in Section 5 of this report) will: 

• identify the likely impacts of the activity on WFD receptors;  

• estimate the magnitude of those impacts;  

• estimate the probability of those impacts occurring;  

• identify the residual risk once action has been undertaken to avoid the risk, minimise it, mitigate it or 
compensate for it within a water body; and  

• evaluate the significance of the risk with reference to RBMP objectives.  
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4 BASELINE ASSESSMENT 

4.1 BROADWATER LAKE 

Source: Environment Agency: Catchment Data Explorer 

 

The WFD Baseline Condition for Broadwater Lake (Environment Agency Catchment Explorer 2019) is shown 
below. 

Water body Broadwater Lake 

ID GB30641907 

Surface Area 33.985ha 
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Catchment Area 72,443.5ha 

Type Artificial 

Classification Item 2019 

Ecological Moderate 

Hydromorphological Supporting Elements Supports Good 

Hydrological Regime Supports Good 

Supporting elements (Surface Water) Moderate 

Expert Judgement Good 

Mitigation Measures Assessment Moderate or less 

Chemical  Fail 

Priority hazardous substances Fail 

Benzo(a)pyrene Good 

Dioxins and dioxin-like compounds Good 

Heptachlor and cis-Heptachlor epoxide Good 

Hexabromocyclododecane (HBCDD) Good 

Hexachlorobenzene Good 

Hexachlorobutadiene Good 

Mercury and its compounds Good 

Perfluorooctane sulphonate (PFOS) Fail 

Polybrominated diphenyl ethers (PBDE) Fail 

Priority substances Good 

Fluoranthene Good 

Other Pollutants Does not require assessment 

 

The WFD Objectives for Broadwater Lake (Environment Agency Catchment Explorer 2019) is shown below. 
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The reasons for not achieving good (RNAG) for Broadwater Lake (Environment Agency Catchment Explorer 2019) 
is shown below. 
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4.2 MID CHILTERNS CHALK GROUNDWATER BODY 

Source: Environment Agency: Catchment Data Explorer 

 

The WFD Baseline Condition for Mid Chilterns Chalk Waterbody (Environment Agency Catchment Explorer 2019) 

is shown below. 
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The WFD Objectives for Mid Chilterns Chalk Waterbody  (Environment Agency Catchment Explorer 2019) is 

shown below.
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The reasons for not achieving good (RNAG) for Broadwater Lake (Environment Agency Catchment Explorer 2019) 

is shown below. 
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4.3 COLNE (CONFLUENCE WITH CHESS TO RIVER THAMES) WATER BODY 

Source: Environment Agency: Catchment Data Explorer 
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The WFD Baseline Condition for Colne (Environment Agency Catchment Explorer 2022) is shown below. 

 

 

The WFD Objectives for Colne (Environment Agency Catchment Explorer 2019) is shown below. 
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The reasons for not achieving good (RNAG) for Colne (Environment Agency Catchment Explorer 2019) is shown 
below. 



 

Copyright © 2023 Johns Associates Limited 

4.4 GRAND UNION CANAL, MAPLE LODGE TO UXBRIDGE (RIVERS COLNE AND CHESS PLUS CANAL) WATER 
BODY (GRAND UNION CANAL) 

 

Source: Environment Agency: Catchment Data Explorer 

The WFD Baseline Condition for Grand Union Canal Maple Lodge to Uxbridge Water Body (Environment Agency 
Catchment Explorer 2019) is shown below. 
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The WFD Objectives for Grand Union Canal Maple Lodge to Uxbridge Water Body (Environment Agency 
Catchment Explorer 2019) is shown below. 
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The reasons for not achieving good (RNAG) for Grand Union Canal Maple Lodge to Uxbridge Water Body 
(Environment Agency Catchment Explorer 2019) is shown below. 

 

4.5 PROTECTED AREAS 

A number of protected areas are attributed to these WFD water bodies: 

• Lower Thames (Cookham Egham Teddington) SWSGZ4016 Safeguard Zone 

• South West London Water Bodies (Ramsar and Special Protection Area)  

• LEE NVZS443 Nitrates Directive 

• Hatfield G93 Nitrates Directive 

• Thame (Scotsgrove Brook to Thames) NVZS479 Nitrates Directive 

• Runley Wood GWSGZ0159 Safeguard Zone 

•  Vale of St Albans GWSGZ0160 Safeguard Zone 

• Eastbury GWSGZ0275 Safeguard Zone 

• Tyttenhanger GWSGZ0233 Safeguard Zone 

• Netherwyld GWSGZ0276 Safeguard Zone 

• North Mymms G92 Nitrates Directive 

• North Mymms & Mimmshall Brook GWSGZ0249 Safeguard Zone 

• Periwinkle Lane GWSGZ0277 Safeguard Zone 

• Mid-Chilterns Chalk UKGB40601G601200 Drinking Water Protected Area 

• Crescent Road GWSGZ0213S Safeguard Zone 

• G.U.C. At Coppermill Lane, Harefield PCNR0186 

• G.U.C. Above Springwell Lock PCNR0205 
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• G.U.C. Above Towpath Footbridge, HAREFIE PCNR0210 

• G.U.C. At A40, Denham PCNR0184 

4.6 HYDROMORPHOLOGY OF BROADWATER LAKE 

Broadwater Lake, designated as a Site of Special Scientific Interest (SSSI), is subject to hydromorphological assessment 

under the WFD, which aims to achieve "good ecological status" for all water bodies. A description of key hydromorphology 

characteristics in the context of WFD requirements is provided in the following text. 

4.6.1 WFD Hydromorphological Elements for Lakes 

The WFD identifies three key hydromorphological quality elements for lakes: 

• - Hydrological regime: including water level fluctuations and flow patterns. For Broadwater Lake, the 
lake levels are very much influenced by groundwater levels, the levels in the River Colne and runoff from 
rainfall due to the connectivity via the underlying gravels.  

• - Morphological conditions: such as lake depth variation, shoreline structure, and substrate composition. 
This has been investigated in terms of the bathymetry of the lake following the flooding of the former 

gravel pit. There are a number of bed undulations from the physical gravel workings, alongside areas of 
deeper, shallower water and a number of islands, both semi-natural (unworked gravel) and artificial (or 

augmented by concrete blocks). 

• - Connectivity: both lateral (with floodplains) and longitudinal (with inflows/outflows).  As mentioned 

above, Broadwater Lake is in hydrological continuity with the underlying groundwater and the River 
Colne and its gravel floodplain.  There are no formal operated inflows or outflows.  

4.6.2 Broadwater Lake Characteristics 

Broadwater Lake is a large, shallow, man-made lake located in the Colne Valley, Hertfordshire. It was formed by gravel 

extraction and is now part of a mosaic of wetland habitats. Its hydromorphological features include: 

• - Artificial origin: The lake was created through anthropogenic activity (gravel extraction), which 
influences its baseline morphology. 

• - Modified hydrology: Water levels are influenced by surrounding land use to a limited extent focusing 

on runoff during prolonged rainfall events only. 

• - Shoreline structure. The lake has a mix of naturalized and reprofiled banks, with some areas supporting 
reedbeds and marginal vegetation. Very little bare ground/unvegetated areas are present. 

• - Sediment dynamics: Likely influenced by historical gravel extraction but current land management 

practices. Generate very little sediment. Large amounts of leaf litter enter the lake each year. 

• - Current Disturbance: the lake is used by Broadwater Lake Sailing Club, and anglers, resulting in a large 

part of the northern lake shore being characterized by artificial structures and banks, together with 

numerous formal/informal fishing pegs. In addition, unauthorized access due to current limited 
management results in wider disturbance and erosion. 

4.6.3 WFD Compliance and Pressures 

- Hydrological pressures: Potential alterations due to abstraction, drainage, or climate variability. The Sailing Club has a 

borehole. No other abstraction occurs at Broadwater Lake. No operational outlets are present. Lake levels/water volume 

changes are due to hydrological continuity with the groundwater and River Colne/floodplain. Climate change is influencing 

hydrology both in terms of periods of lower precipitation/drought, and increased frequency of high magnitude and higher 

duration storm events, fluvial flooding and higher groundwater levels. 
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- Morphological pressures: Bank reinforcement, recreational use, and legacy impacts from gravel extraction may affect 

habitat diversity. These are evidence at the current time, but will be carefully managed and avoided through the 

implementation of the relevant mitigation and enhancement measures and the Operational Lake Management Plan. The 

recovery of lake bed sediment will be implemented to ensure that no overall loss in morphological variability occurs (e.g 

avoiding smooth lake bed profiles). 

- Connectivity issues: Limited natural connectivity with other water bodies or floodplains may reduce ecological resilience. 

4.6.4 Ecological Implications 

Under the WFD, hydromorphology is considered a supporting element It does not directly determine ecological status 

unless the status is "High". However, poor hydromorphological conditions can limit the ability of biological elements (e.g., 

fish, macrophytes, invertebrates) to reach good status.  The hydromorphology at Broadwater Lake can currently support 

Good status. 

4.6.5 Evidence of Morphology 

Bathymetry 

A review of data obtained from the Groundsure Insight Report (reference GS-9256809 dated 13/12/22) states that the 1865 

County Series Ordnance Survey (OS) map shows the Site as part of an area referred to as Harefield Moor and of a series of 

field parcels separated by ditches and sluices, with the River Colne to the west and the Grand Union Canal to the east. The 

1974 – 1976 OS 1:10,000 maps show the first phase of sand and gravel extraction extending across some two thirds of the 

Site. By 2001, the OS 1:10,000 map shows the majority of the Site (Broadwater Lake area) having been worked for sand and 

gravel (now completed), flooded and the lake being present, together with 30 islands of varying sizes.  

APEM were commissioned by the ALIGN Joint Venture (ALIGN JV), to undertake a hydrographic survey of specified sections 

of Broadwater Lake (Align report ref 1MC05-ALJ-EV-REP-CS01_CL01-000178). The bathymetric survey showed the lake to 

have an undulating bed profile, typically ranging between 1 m to 3m, which is a relic of gravel extraction from the lakebed. 

The deepest area, in the survey area was observed toward the northwestern extent of the survey area where depths were 

approaching 5 m to 6 m.  

Bathymetric data obtained for the purposes of the Proposed Development can be found within the FRA (Appendix 8.2: 

Flood Risk, Drainage and Sequential Assessment, of this Chapter of the ES). This broadly concurs with the APEM report and 

observations made on site in 2023 by Johns Associates. 

The lake is artificial in form, but has naturalised somewhat since being flooded with bankside vegetation prevelant, and on 

islands, with marginal aquatic vegetation and overhanging/submerged tree limbs and roots present along most of the 

shoreline. 

Underwater ROV Results 

London Borough of Hillingdon commissioned a underwater Remotely Operated Vehicle (ROV) survey of the lake, focusing 

on a number of different launch points.  The footage has been reviewed by Johns Associates and used to compile a table 

showing the observed hydromorphological characteristics to provide an better understanding of features present, other 

than bathymetry.  These are reproduced in Table 4.1 below. 

Table 4.1. Underwater ROV Observed Lake Bed Characteristics 

Location and 

Image Ref. 

Positive Hydromorpological Attributes Negative 

hydromorphological 

attributes 

 Soft sediment 

– e.g. silt 

Refuge  

e.g. rubble, 

roots, pipes, 

cavities 

Dense 

vegetation e.g. 

submerged 

broad-leaved 

Organic 

matter e.g. 

leaf litter, 

woody 

debris 

Hard 

substrate e.g. 

sand, gravel, 

compact clay 

No cover 

1) 51.597605, 

-0.498913 

 

✔     ✔ 

2) 51.596561, 

-0.498426 
✔ ✔  ✔   
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3) 51.597353, 

-0.497707 

 

✔     ✔ 

4) 51.597709, 

-0.496185 

 

✔  ✔ ✔   

5) 51.598614, 

-0.496383 

 

✔ ✔ ✔ ✔   

6) 51.597015, 

-0.491846 

 

✔   ✔  ✔ 

7) 51.59637, -

0.49085 

 

✔   ✔  ✔ 

8) 51.59662, -

0.490405 

 

✔   ✔ ✔  

These observations (away from the margins where vegetation is present, support the conclusions that largely, the lake bed 

is dominated by a drape of silt with frequently encountered organic matter (leaf litter/woody debris). Very little in the form 

of refuge habitats (e.g. for fish and invertebrates) are present.  There are also areas with no cover of sediment or organic 

matter.  This data suggests that these aspects of the hydromorphology are fairly consistent throughout the observed parts 

of the lake with only localized pockets of greater variation and refugia. 

 

Lake Bank Damage 

Johns Associates undertook (in January 2025) a boat based inspection of the banks of the lake (including islands) and 

measured areas of bare bank/breaks in marginal vegetation.  Figure xx highlights the locations where these were present. 

Mostly, they were very small in extent e.g. 2-3m.  In total,  
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Figure 4.1 Location of gaps in bankside vegetation. 

Table 4.2 summarises the mapped locations where exposed lake banks (including bare ground and artificial banks) were 

mapped, together with the extent.  Appendix D presents the photographic/measured findings of the survey. 

A total of 226m of exposed bank, including artificial bank associated with the current Sailing Club was measured. This can 

be compared to an estimate of the shoreline (excluding islands), which is in excess of 3500m (plus islands).  As such the 

exposed bank represents approximately 6.5% of the estimated main bank length.  All of these features are associated with 

the existing sailing club and angling, together with some localized unauthorized access, effect of the wind/waves and the  

Table 4.2 Summary of Exposed/Artificial Banks at Broadwater Lake 



 

Copyright © 2023 Johns Associates Limited 

Mapped Location (Fig 4.1) Length of 
Exposed/Artificial 
Bank (m) 

2 7 

3 4 

5 8 

11 4 

13 4 

17 2 

21 3 

27 5 

32 4 

41 8 

42 3 

43 5 

44 4 

45 20 

46 30 

48 20 

50 46 

53 2 

54 6 

55 3 

58 3 

61 5 

63 3 

67 2 

69 3 

77 3 

79 3 

80 3 

87 10 

88 3 

TOTAL LENGTH 226m 
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5 ASSESSMENT OF UN-MITIGATED EFFECTS ON WFD RECEPTORS  

5.1 OVERVIEW 

The un-mitigated and therefore potential effects of the construction and operational phases of the Proposed Development 

on: Broadwater Lake WFD Waterbody, River Colne WFD Water Body, the Grand Union Canal WFD Water Body and the 

Mid-Chilterns Chalk Groundwater Body, are set out in Sections 5.2 to 5.5. 

These consider changes from the proposed activities, and unmitigated impacts on the WFD Receptors (taking into account 

probability and consequence to establish an unmitigated magnitude of effect) and provide a rationale for these 

determinations.  

5.2 UNMITIGATED EFFECTS: BROADWATER LAKE 

Receptor: WFD (hydro-morphological and physical habitat element): Geomorphology, including physical modification 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow in the lake; river connectivity; 

depth, area and volume variation; structure and substrate of lake bed and banks; and structure of marginal zone. 

• Risk (un-mitigated): Deterioration of morphology status as measured by WFD. 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The works may impact the geomorphological indicators of Broadwater Lake used to assess 

geomorphological quality under the terms of the WFD, negatively or positively influencing its status. Whilst there 

will be a loss of existing shoreline in the south, existing shoreline will be enhanced through revegetation and 

management (reducing erosion and sediment input to the lake), and in-lake marginal/shore areas will be 

significantly increased as a result of the island construction. There will be no change in connectivity to the River 

Colne. 

Receptor: WFD (hydro-morphological and physical habitat element): Physical damage from recreation 

• Activities and Potential Impacts: Potential for poaching/vegetation loss and ongoing bank erosion from 

recreational activities. 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The construction and operation of the new activity centre will include controlled site access and a 

formal site presence and management team. This is not currently the case where unauthorised access occurs 

leading to bank poaching from a range of informal recreational activities. An end to unauthorised lake access and 

close management of future watersport use will protect the character and extent of artificial bank structures, boat 

launching, fishing and erosion and potential sailing in shallow water causing wave generated erosion of the bed. 

Receptor: WFD (hydro-morphological and physical habitat element): Change in lake shore form and structure 

• Activities and Potential Impacts: Potential for bank erosion from waves. 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Low 

• Magnitude: Low 
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• Rationale: The proposals will include works to revegetate existing eroded banks and implement appropriate 

management elsewhere. The increased water depth in the lake centre and new islands will reduce the effect of 

sailing wash and wind generated waves on bank erosion. An end to unauthorised lake access and close 

management of future watersport use will protect the character and extent of artificial bank structures, boat 

launching, fishing and erosion and potential sailing in shallow water causing wave generated erosion of the bed. 

 

Receptor: WFD (hydro-morphological and physical habitat element): Surface water hydrology including hydrological 

regime 

• Activities and Potential Impacts:Modification in localised water circulation because of turbidity curtain 

• Risk (un-mitigated): Increased areas of stagnation 

• Probability of exposure: Medium 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Presence/position of silt curtain (or an equivilent) will not significantly restrict circulation of water 

within the lake locally or downstream. The purpose of this is to contain any temporarily reduced water quality 

within the dredging zone. Once water quality returns to baseline condition, the turbidity curtain will be removed. 

Receptor: WFD (hydro-morphological and physical habitat element): Changes in morphology through removal of material 

and resettlement of fine particles 

• Activities and Potential Impacts: Changes in physical characteristics and pollutant concentrations of the sediment 

• Risk (un-mitigated): High 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Removal of works to deepen the lake in certain areas (to 2m water depth) will mobilise fine sediment 

particles which may contain pollutants (although generally not exceeding relevant environmental quality 

standards) but will be contained within turbidity curtains. 

Receptor: WFD (hydro-morphological and physical habitat element): Changes in physical characteristics and pollutant 

concentrations in the sediment 

• Activities and Potential Impacts: Exposure of previously anoxic and buried sediment layers 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Exposure of previously anoxic and buried sediment layers may result in change in the quality of 

overlying lake water. 

Receptor: WFD (hydro-morphological and physical habitat element): Changes to erosional and depositional patterns 

• Activities and Potential Impacts:Increased turbidity, blanketing of benthic organisms, etc following removal of 

sediment 

• Risk (un-mitigated): Medium 

• Probability of exposure: High 

• Consequence: High 
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• Magnitude: High 

• Rationale: An increase in turbidity will cause smothering of benthic organisms, including plants and animals, which 

in turn will lead to lower productivity within the lake. 

Receptor: WFD (hydro-morphological and physical habitat element): Change in lake capacity/conveyance of runoff from 

the land reclamation and island construction 

• Activities and Potential Impacts: Increase in the risk of surface water flooding of marginal areas 

• Risk (un-mitigated): Medium 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Whilst the works will occur within the lake, they represent a very small proportion of the overall volume 

and compensated by the dredged volume. 

Receptor: WFD (hydro-morphological and physical habitat element): Groundwater hydraulics including hydrological 

regime 

• Activities and Potential Impacts: Potential for works to modify the link between surface hydrology and 

groundwater which feeds the lake 

• Risk (un-mitigated): Reduction in groundwater flow into Broadwater Lake 

• Probability of exposure: Low 

• Consequence: Medium 

• Magnitude: Low 

• Rationale: The works will involve limited dredging of the lake bed, creation of new islands, reclaiming land and 

implementing development on terrestrial areas. 

Receptor: WFD (chemical quality elements):Groundwater quality: priority substances, priority hazardous substances, 

other/specific pollutants 

• Activities and Potential Impacts: Potential for works to create a link between surface hydrology and groundwater 

which was previously sealed 

• Risk (un-mitigated): Release of pollutants to groundwater during works handling of removed material and 

reinstatement operations 

• Probability of exposure: Medium 

• Consequence: High 

• Magnitude: High 

• Rationale: The reclaimed land and islands will be constructed from lake bed material that is not considered to pose 

a contamination risk. No excavation into terrestrial areas with current concrete layer retained and incorporated 

into development. 

Receptor: WFD (chemical quality elements): Surface water quality including ammonia, dissolved oxygen, pH, phosphate 

and temperature 

• Activities and Potential Impacts: Release of sediment and pollutants during works creating sediment plume 

• Risk (un-mitigated): Increased turbidity, blanketing of benthic organisms, etc., reduction in water quality following 

removal 

• Probability of exposure: Medium 

• Consequence: High 
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• Magnitude: High 

• Rationale: An increase in turbidity will cause smothering of benthic organisms, including plants and animals, which 

in turn will lead to lower productivity within the lake. 

Receptor: WFD (chemical quality elements): Changes in water quality from operation activities 

• Activities and Potential Impacts:Deterioration of chemical status through changes to water chemistry from 

surface water runoff containing contaminants 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The operation of the activity centre may impact the chemical indicators of the Broadwater Lake used 

to assess chemical quality under the terms of the WFD, thereby negatively influencing its overall chemical status. 

Receptor: WFD (ecological quality elements):Aquatic ecology: fish and eels, invertebrates, macrophytes and diatoms 

• Activities and Potential Impacts: Removal of sediment from bed of lake/island 

• Risk (un-mitigated): Disturbance to and loss of benthic flora and fauna 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Injury to/deterioration in condition of aquatic biodiversity in the vicinity of the works. Disturbance to 

birds using islands and associated areas for wintering and breeding. 

Receptor WFD (ecological quality elements):Increased noise and physical activity 

• Activities and Potential Impacts:Disturbance to and loss of fauna 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The use of machinery within the site could cause disturbance to faunal species through noise and 

increased activity on the lake/shore itself. However, the consequence and magnitude of this risk are considered 

to be medium as many of the species are mobile and will move to other areas of the lake for the duration of the 

works. Works are also likely to be timed to be outside of the main wintering and nesting periods. 

Receptor: WFD (ecological quality elements):Habitat loss due to alteration of substrate 

• Activities and Potential Impacts:Disturbance to, injury and loss of fauna and flora 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The lake bed associated with the dredging is typically devoid of macrophytes or other notable habitat 

features. 
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Receptor: WFD (ecological quality elements):Increased turbidity during works 

• Activities and Potential Impacts: Spillages of sediment leading to sediment plumes which reduce light penetration 

leading to reduced biological production and damage to fish gills, fish and other species suffer chronic or acute 

effects 

• Risk (un-mitigated): Medium 

• Probability of exposure: High 

• Consequence: High 

• Magnitude: High 

• Rationale: Spillage of sediment during the works would result in the mobilisation of fine silt particles within the 

water column. These may clog the gills of fish and some macroinvertebrate species (if present), leading to 

increased mortality in these species and decreased productivity within the downstream watercourse. 

Receptor: WFD (ecological quality elements):Sedimentation from spilled material burying benthic macroinvertebrates and 

other organisms, silting shellfish beds and disrupting fish spawning 

• Activities and Potential Impacts: Fish and other species suffer chronic or acute effects 

• Risk (un-mitigated): Medium 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Spilled sediment will smother benthic organisms and potentially used by fish to spawn/feed. This will 

impact fish health, mortality rates and breeding success. 

Receptor: WFD (ecological quality elements):Aquatic species are at risk during extreme hot weather events that cause 

oxygen levels in the water to fall 

• Activities and Potential Impacts: Fish and other species are killed 

• Risk (un-mitigated): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: There is limited potential for the works to be undertaken during hot weather, which reduce additional 

stress on faunal species within the lake. 

Receptor: WFD (ecological quality elements): Re-suspension of contaminated sediments may cause toxicity problems to 

aquatic organisms 

• Activities and Potential Impacts: Fish and other species suffer chronic or acute effects 

• Risk (un-mitigated): High 

• Probability of exposure: High 

• Consequence: High 

• Magnitude: High 

• Rationale: The disturbance and movement of soil/silt may mobilise pollutants that were previously bound within 

the sediment. This will impact on fish and other species within the river increasing mortality rates and impacting 

on health. 
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Receptor: WFD (terrestrial ecology): Removal of vegetation and other materials 

• Activities and Potential Impacts: Loss of flora and risk of injury/killing of fauna 

• Risk (un-mitigated): Medium 

• Probability of exposure: Low 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Vegetation associated with the bank of the lake may provide suitable habitat for terrestrial and semi-

aquatic species. Their removal is required to facilitate the works and this poses a risk of injury/killing of fauna. 

Receptor: WFD (terrestrial ecology): Removal of trees 

• Activities and Potential Impacts: Risk of injury/killing of fauna 

• Risk (un-mitigated): Low 

• Probability of exposure: Low 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: Vegetation in parts of the site is mature. These habitats provide opportunities for nesting birds and as 

places of rest/shelter for other species that could be at risk of killing/injury when the trees are removed. 

Receptor: WFD (ecological quality elements):Changes in flow, water quality or to habitat 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow; connection to groundwater 

bodies; connectivity; depth and width variation; structure and substrate of lake bed; and structure of marginal 

zone. 

• Risk (un-mitigated): Deterioration of ecological status through loss or harm to biology 

• Probability of exposure: Medium 

• Consequence: Medium 

• Magnitude: Medium 

• Rationale: The bank re-instatement works may impact the biological indicators of Broadwater Lake used to assess 

biological quality under the terms of the WFD, thereby negatively influencing its overall ecological status. 

5.3 UNMITIGATED EFFECTS: RIVER COLNE 

Receptor: WFD (hydro-morphological and physical habitat element): Geomorphology, including physical modification 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow in the lake; river connectivity; 

depth, area and volume variation; structure and substrate of lake bed and banks; and structure of marginal zone. 

• Risk (uncontrolled): Deterioration of morphology status of the Colne as measured by WFD. 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas associated with Broadwater Lake. The only location close to the Colne is the 

northern lake/river banks and the demolition/removal of the current sailing club. This area will be restored to 

suitable semi-natural habitat. No change in hydrological connectivity/conveyance between the lake and river is 

predicted or in flood risk. 
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Receptor: WFD (hydro-morphological and physical habitat element): Surface water hydrology including hydrological 

regime 

• Activities and Potential Impacts: Change in lake capacity/conveyance of runoff from the land reclamation and 

island construction 

• Risk (uncontrolled): Increase in the risk of surface water flooding of marginal areas 

• Probability of exposure: Medium 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Whilst the works will occur within the lake, they represent a very small proportion of the overall volume 

and compensated by the dredged volume. 

Receptor: WFD (hydro-morphological and physical habitat element): Groundwater hydraulics including hydrological 

regime 

• Activities and Potential Impacts: Potential for works to modify the link between surface hydrology and 

groundwater including that associated with the River Colne 

• Risk (uncontrolled): Reduction in groundwater flow into Broadwater Lake and connectivity to River Colne 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas. 

Receptor: WFD (chemical quality elements):Groundwater quality: priority substances, priority hazardous substances, 

other/specific pollutants 

• Activities and Potential Impacts: Potential for works to create a link between surface hydrology and groundwater 

which was previously sealed 

• Risk (uncontrolled): Release of pollutants to groundwater during works handling of removed material and 

reinstatement operations 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Sediment sampling and analysis highlights silt overlying hard lake bed material is not considered to pose 

a contamination risk. Hard lake bed is native gravel/sand/clay. No excavation into terrestrial areas with current 

concrete layer retained and incorporated into development. 

Receptor: WFD (chemical quality elements): Surface water quality including ammonia, dissolved oxygen, pH, phosphate 

and temperature 

• Activities and Potential Impacts: Release of sediment and pollutants during works creating sediment plume and 

introduction to River Colne via groundwater/flooding 

• Risk (uncontrolled): Increased turbidity, blanketing of benthic organisms, etc., reduction in water quality following 

removal, introduction of contaminants (hydrocarbons from plant) 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 
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• Rationale: An increase in turbidity and other potential contaminants (if conveyed to the Colne) will cause 

reduction in water quality. 

Receptor: WFD (chemical quality elements):Changes in water quality from operation activities and introduction to River 

Colne via groundwater/flooding 

• Activities and Potential Impacts:Deterioration of chemical status through changes to water chemistry from 

surface water runoff containing contaminants 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The operation of the activity centre may impact the chemical indicators of the Broadwater Lake used 

to assess chemical quality under the terms of the WFD, thereby negatively influencing its overall chemical status. 

Receptor: WFD (ecological quality elements):Aquatic ecology: fish and eels, invertebrates, macrophytes and diatoms 

• Activities and Potential Impacts:Increased noise and physical activity 

• Risk (uncontrolled): Disturbance to and loss of fauna 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The use of machinery within the site could cause disturbance to faunal species through noise and 

increased activity on the lake/shore itself. However, the consequence and magnitude of this risk are considered 

to be medium as many of the species are mobile and will move to other areas of the lake for the duration of the 

works. Works are also likely to be timed to be outside of the main wintering and nesting periods. 

 

Receptor: WFD (ecological quality elements):Increased turbidity during works 

• Activities and Potential Impacts: Spillages of sediment leading to sediment plumes which reduce light penetration 

leading to reduced biological production and damage to fish gills, fish and other species suffer chronic or acute 

effects 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Spillage of sediment during the works would result in the mobilisation of fine silt particles within the 

water column. These may clog the gills of fish and some macroinvertebrate species (if present), leading to 

increased mortality in these species and decreased productivity within the downstream watercourse. 

Receptor: WFD (ecological quality elements):Sedimentation from spilled material burying benthic macroinvertebrates and 

other organisms, silting shellfish beds and disrupting fish spawning 

• Activities and Potential Impacts: Fish and other species suffer chronic or acute effects 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 
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• Magnitude: Low 

• Rationale: Spilled sediment will smother benthic organisms and potentially used by fish to spawn/feed. This will 

impact fish health, mortality rates and breeding success. 

Receptor: WFD (ecological quality elements): Re-suspension of contaminated sediments may cause toxicity problems to 

aquatic organisms 

• Activities and Potential Impacts: Fish and other species suffer chronic or acute effects 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The disturbance and movement of soil/silt may mobilise pollutants that were previously bound within 

the sediment. This will impact on fish and other species within the river increasing mortality rates and impacting 

on health. 

Receptor: WFD (terrestrial ecology): Removal of vegetation and other materials 

• Activities and Potential Impacts: Loss of flora and risk of injury/killing of fauna 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: No works to River Colne riparian vegetation is proposed. Semi-natural habitat will be restored in the 

vicinity of the current sailing club which will be demolished and removed. 

Receptor: WFD (terrestrial ecology): Removal of trees 

• Activities and Potential Impacts: Risk of injury/killing of fauna 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: No works to River Colne riparian vegetation is proposed. Semi-natural habitat will be restored in the 

vicinity of the current sailing club which will be demolished and removed. 

Receptor: WFD (ecological quality elements):Changes in flow, water quality or to habitat 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow; connection to groundwater 

bodies; connectivity; depth and width variation; structure and substrate of lake bed; and structure of marginal 

zone. 

• Risk (uncontrolled): Deterioration of ecological status through loss or harm to biology 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas associated with Broadwater Lake. The only location close to the Colne is the 

northern lake/river banks and the demolition/removal of the current sailing club. This area will be restored to 
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suitable semi-natural habitat. No change in hydrological connectivity/conveyance between the lake and river is 

predicted or in terms of flood risk. 

5.4 UNMITIGATED EFFECTS: GRAND UNION CANAL 

Receptor: WFD (hydro-morphological and physical habitat element): Geomorphology, including physical modification 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow in the lake; canal connectivity; 

depth, area and volume variation; structure and substrate of lake bed and banks; and structure of marginal zone. 

• Risk (uncontrolled): Deterioration of morphology status of the Canal as measured by WFD. 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas associated with Broadwater Lake. The only location close to the Canal is the 

eastern lake/river banks. This area will be enhanced with suitable semi-natural habitat. No change in hydrological 

connectivity/conveyance between the lake and canal is predicted or in flood risk. 

Receptor: WFD (hydro-morphological and physical habitat element): Surface water hydrology including hydrological 

regime 

• Activities and Potential Impacts: Change in lake capacity/conveyance of runoff from the land reclamation and 

island construction 

• Risk (uncontrolled): Increase in the risk of surface water flooding of marginal areas 

• Probability of exposure: Medium 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Whilst the works will occur within the lake, they represent a very small proportion of the overall volume 

and compensated by the dredged volume. 

Receptor: WFD (hydro-morphological and physical habitat element): Groundwater hydraulics including hydrological 

regime 

• Activities and Potential Impacts: Potential for works to modify the link between surface hydrology and 

groundwater including that associated with the River Colne 

• Risk (uncontrolled): Reduction in groundwater flow into Broadwater Lake and connectivity to River Colne 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas. 

Receptor: WFD (chemical quality elements):Groundwater quality: priority substances, priority hazardous substances, 

other/specific pollutants 

• Activities and Potential Impacts: Potential for works to create a link between surface hydrology and groundwater 

which was previously sealed 

• Risk (uncontrolled): Release of pollutants to groundwater during works handling of removed material and 

reinstatement operations 

• Probability of exposure: Low 
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• Consequence: Low 

• Magnitude: Low 

• Rationale: Sediment sampling and analysis highlights silt overlying hard lake bed material is not considered to pose 

a contamination risk. Hard lake bed is native gravel/sand/clay. No excavation into terrestrial areas with current 

concrete layer retained and incorporated into development. 

Receptor: WFD (chemical quality elements): Surface water quality including ammonia, dissolved oxygen, pH, phosphate 

and temperature 

• Activities and Potential Impacts: Release of sediment and pollutants during works creating sediment plume and 

introduction to canal via groundwater/flooding 

• Risk (uncontrolled): Increased turbidity, blanketing of benthic organisms, etc., reduction in water quality following 

removal, introduction of contaminants (hydrocarbons from plant) 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: An increase in turbidity and other potential contaminants (if conveyed to the canal) will cause reduction 

in water quality. 

Receptor: WFD (chemical quality elements):Changes in water quality from operation activities and introduction to River 

Colne via groundwater/flooding 

• Activities and Potential Impacts:Deterioration of chemical status through changes to water chemistry from 

surface water runoff containing contaminants 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: The operation of the activity centre may impact the chemical indicators of the Broadwater Lake used 

to assess chemical quality under the terms of the WFD, thereby negatively influencing its overall chemical status. 

Receptor: WFD (ecological quality elements):Aquatic ecology: fish and eels, invertebrates, macrophytes and diatoms 

• Activities and Potential Impacts: Re-suspension of contaminated sediments/pollutants may cause toxicity 

problems to aquatic organisms 

• Risk (uncontrolled): Fish and other species suffer chronic or acute effects 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: It is highly unlikely that water from Broadwater Lake (surface water associated with the lake or runoff) 

is connected to the adjacent Canal. 

Receptor: WFD (terrestrial ecology): Removal of vegetation and other materials 

• Activities and Potential Impacts: Loss of flora and risk of injury/killing of fauna 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 
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• Magnitude: Low 

• Rationale: No works to the canal bank vegetation is proposed. Semi-natural habitat will be enhanced in the vicinity 

of the eastern shore of the lake adjacent to the canal . 

Receptor: WFD (terrestrial ecology): Removal of trees 

• Activities and Potential Impacts: Risk of injury/killing of fauna 

• Risk (uncontrolled): Low 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: No works to canal side trees is proposed . 

Receptor: WFD (ecological quality elements):Changes in flow, water quality or to habitat 

• Activities and Potential Impacts: Changes in: quantity and dynamics of water flow; connection to groundwater 

bodies; connectivity; depth and width variation; structure and substrate of lake bed; and structure of marginal 

zone. 

• Risk (uncontrolled): Deterioration of ecological status through loss or harm to biology 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: It is highly unlikely that water from Broadwater Lake (surface water associated with the lake or runoff) 

is connected to the adjacent Canal 

5.5 UNMITIGATED EFFECTS: MID CHILTERNS CHALK GROUNDWATER 

Receptor: WFD (quantitative status): Surface water hydrology including hydrological regime 

• Activities and Potential Impacts: Modification in localised water circulation because of turbidity curtain 

• Risk (uncontrolled): Increased areas of stagnation and reduction in localised connected groundwater quality 

• Probability of exposure: Low 

• Consequence: Low 

• Magnitude: Low 

• Rationale: Presence/position of silt curtain will not significantly restrict circulation of water within the lake locally 

or downstream. The purpose of this is to contain any temporarily reduced water quality within the dredging zone. 

Once water quality returns to baseline condition, the turbidity curtain will be removed. 

Receptor: WFD (quantitative status): Surface water hydrology including hydrological regime 

• Activities and Potential Impacts: Change in lake capacity/conveyance of runoff from the land reclamation and 

island construction 

• Risk (uncontrolled): Increase in the risk of surface water flooding of marginal areas 

• Probability of exposure: Medium 

• Consequence: Low 

• Magnitude: Low 
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• Rationale: Whilst the works will occur within the lake, they represent a very small proportion of the overall volume 

and compensated by the dredged volume. 

Receptor: WFD (quantitative status): Groundwater hydraulics including hydrological regime 

• Activities and Potential Impacts: Potential for works to modify the link between surface hydrology and 

groundwater which feeds the lake and groundwater dependent habitats 

• Risk (uncontrolled): Reduction in groundwater flow from/to Broadwater Lake 

• Probability of exposure: Low 

• Consequence: Medium 

• Magnitude: Low 

• Rationale: The works will involve dredging the lake bed, creation of new islands, reclaiming land and implementing 

development on terrestrial areas. 

Receptor: WFD (chemical quality elements):Groundwater quality: priority substances, priority hazardous substances, 

other/specific pollutants 

• Activities and Potential Impacts: Potential for works to create a link between surface hydrology and groundwater 

which was previously sealed 

• Risk (uncontrolled): Release of pollutants to groundwater during works handling of removed material and 

reinstatement operations 

• Probability of exposure: Medium 

• Consequence: High 

• Magnitude: High 

• Rationale: The reclaimed land and islands will be constructed from lake bed material that is not considered to pose 

a contamination risk. No excavation into terrestrial areas with current concrete layer retained and incorporated 

into development. 

Receptor: WFD (chemical quality elements): Ground water quality - other parameters including nutrients, turbidity, pH, 

and other substances 

• Activities and Potential Impacts: Release of sediment and pollutants during works potentially transmitted to 

underlying groundwater 

• Risk (uncontrolled): Decrease in groundwater quality 

• Probability of exposure: Medium 

• Consequence: High 

• Magnitude: High 

• Rationale: An increase in turbidity will cause smothering of benthic organisms, including plants and animals, which 

in turn will lead to lower productivity within the lake. 

Receptor: WFD (chemical quality elements): Ground water quality - other parameters including nutrients, turbidity, pH, 

and other substances 

• Activities and Potential Impacts: Changes in water quality from operation activities potentially transmitted to 

underlying groundwater 

• Risk (uncontrolled): Deterioration of chemical status through changes to water chemistry from surface water 

runoff containing contaminants 

• Probability of exposure: Medium 

• Consequence: Medium 
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• Magnitude: Medium 

• Rationale: The operation of the activity centre may impact the chemical indicators of the groundwater used to 

assess chemical quality under the terms of the WFD, thereby negatively influencing its overall chemical status. 

The next step is to evaluate and adopt appropriate avoidance, reduction, mitigation and/or compensation measures to 

address these impacts. these measures are set out in Section 6.  
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6 ADOPTED MEASURES TO AVOID, REDUCE MITIGATE  

AND/OR COMPENSATE  

6.1 INTRODUCTION 

A series of specific embedded measures are proposed to achieve the objectives of the Water Framework Directive 

and the RBMP as part of the proposed development and associated planning application.  These are set out below, 

split into construction and completed development phases. 

6.2 CONSTRUCTION 

Surface and Groundwater Bodies  

6.2.1 The Outline CEMP sets out the measures and standards of work that will be applied to the construction of the 
Proposed Development. These measures and standards of work will provide effective management and 
control of the impacts during the construction period. These measures are set out below: 
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WFD Water Body 
WFD 
Hydromophological 
and physical habitat 
element 

WFD Chemical Quality 
Elements 

WFD Ecological Quality 
Elements 

WFD Quantitative Status 

Broadwater Lake 
    

River Colne 
    

Grand Union Canal 
    

Mid Chilterns Groundwater 
    

Construction Mitigation Measure 

A. Adherence to the measures included in the Outline CEMP and all guidance from 
statutory consultees, appropriate training for all workforce including specialised toolbox talks 

where necessary, ongoing monitoring and management from suitably experienced 

Environmental Clerk of Works; 

    

B. Use of self-bunded refuelling facilities (or sufficient secondary containment with 
impermeable base and sides), provision of spill kits, well maintained/certificated plant and 

equipment, use of biodiesel only; 

    

C. Self-bunded facility for the storage of chemicals/potentially contaminative materials 

being used during construction, including paints, lubricants, solvents etc. No on-site mixing of 

concrete, no vehicle washing on-site (apart from self-contained wheel washes if required). No 
discharge of construction runoff into the lake or groundwater (e.g., via soakaways); 

    

D. Cut-off ditches and/or geotextile silt-fences will be installed around excavations, 

exposed ground and stockpiles to prevent the uncontrolled release of sediments from the Site; 

    

E. Advanced provision of suitable operational SuDS measures that will also serve to treat 

suitable runoff during the construction period (that will include an agreed form of hydrocarbon 

interception, sediment detention and therefore phosphate capture, and wetland vegetation 
suitable for managing nitrogen nutrients (e.g. through the very shallow scraping of clean surface 

material (without disturbing any underlying potential/known waste), lining with impermeable 

clay layer, clean cover layer and pre-planted native wetland plant coir blankets (vegetation from 

a local provenance source and agreed with Natural England) to create shallow wetland features 
(that will be maintained); 

    

F. Sediment traps on all surface water drains in the surrounding region; 
    

G. Silty water abstracted during excavations will be discharged to settlement tanks or 

siltbusters as appropriate. Only clean run-off will be permitted to discharge to ground or to the 

lake via the pre-installed SuDS features. A temporary discharge consent will be agreed with EA 
prior to the commencement of works, if necessary; 
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H. Provision of suitable facility to contain/remove and potential contaminated liquids, 

storage of materials and equipment at least 10m from the lake margin and 50m from any 

boreholes and in Flood Zone 1 and away from highlighted groundwater flood risk areas, protect 

any stockpiles so that materials are not blown or washed away, no use of herbicides or pesticides; 

    

I. The CEMP will set out specific measures in relation to spillage prevention and 
response.  This will be disseminated to relevant site employees and associated training and 

equipment provided. On-site provisions will be made to contain a serious spill or leak through the 

use of spill kits, booms, bunding and absorbent material, alongside appropriate monitoring; 

    

J. Contaminated soil will be identified by ground investigation prior to construction and 
either treated on-site and reused or removed and disposed of off-site by a licensed waste disposal 

operator at a correctly licensed waste depot. Contaminated water will be removed from the Site 

by tanker and disposed of at a suitably licensed location; 

    

K. Implementation in accordance with all legal and permitting requirements including 

Environmental Permit, Flood Risk Activity Permit, and SSSI Assent.; 

    

L. No excavation of any areas associated with former regulated or potential unregulated 
waste activities. No removal of any concrete cover over these locations. Provision of a suitably 

designed/specified impermeable barrier over these areas (e.g., clay) and appropriate overlying 

clean cover to prevent new pathways to terrestrial areas including connected groundwater; 

    

M. Advanced construction and use of SuDS features to support the management of 
construction surface water runoff and discharge of this to Broadwater Lake only when at an 

acceptable water quality standard; 

    

N. GPS and CAD controlled dredging and land forming activities. This will prevent over-

deepening/unnecessary excavation and therefore prevent any new pathways between lakebed 

dredging and groundwater from forming (also as this is believed to be already in hydrological 
continuity);   

    

O. Use of turbidity curtains or bubble curtains around each area of lake dredging/in-lake 

works to prevent dispersion of turbid water into adjacent parts of the lake.  Turbidity within and 

outside of these features would be continuously monitored. They would only be removed when 

turbidity returns to levels (e.g. baseline turbidity) agreed with the Environment Agency and 
Natural England; and  

    

P. Monitoring and reporting of the success of these measures and interactive feedback 

to management regime. Implementation in accordance with all legal and permitting 

requirements. 
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6.2.2 Construction Ecology: Draft Mitigation and Ecological Management Plan (MEMP) 

Comprehensive measures, providing robust protection and enhancement and management of the ecological reports 
associated with Broadwater Lake as a WFD water body, can be found in the Draft Mitigation and Ecological 

Management Plan (MEMP) prepared by Greengage. The Draft MEMP can be found as appendices to Chapter 7: 
Biodiversity of the ES associated with the Proposed Development.  

Volume 1 of the Draft MEMP for the Site. It provides an overview of the ecological mitigation and enhancement 
principles that have shaped the design of the proposed development, with a focus on the onsite SSSI and its designated 
features. 

Volume 2 of the Draft MEMP is a separate document (in four parts) covering practical implementation and details 
specification, management and monitoring of ecological habitats and features for site managers, covering a period of 
30 years.  

6.3 COMPLETED DEVELOPMENT 

The Proposed Development will introduce a single and centralised system of managing water activities and focused 

area of boat launching. The proposals will increase the depth of water within the eastern channel thereby reducing the 
effect of boat movements on wave generation and associated shoreline erosion. This will also reduce the potential for 
fine sediment mobilisation and decrease in water quality. Sailing is mostly in central areas and only near the lake edge 

at the north east end of the lake. Embedded mitigation measures include the provision of additional in-lake floating 

islands, together with restoration of marginal and littoral aquatic macrophytes that will also serve to absorb wave 

energy and reduce erosion to acceptable levels. 

The number of boat users is set out in Chapter 5 of the ES. 5.13.2 The HWSFAC would only be allowed to operate water 

sports between 1st April and 31st September and only within 5 hours of any day. A maximum of up to 12 children in 6 
dinghy’s plus two adults in a silent electric safety boat would be on the lake at any one time, occasionally within the 

wider sailing area, but mostly in the eastern channel, where all other water activities would be located. . Occasional 
windsurfing (up to six windsurfers). The proposals will not change the level of activity from the Broadwater Sailing Club.  

The Proposed Development increases the area of undisturbed water at Broadwater Lake by c. 11.3ha compared to 
existing areas of disturbance (caused by BSC and angling).  Angling will not occur from the southern shores.  

Consequently, the overall effect on the WFD hydromophological interest will at worst, be contained to the eastern 
channel, which will be well mitigated, managed, monitored with no notable effects predicted. 

The following additional measures are associated with the operational phase of the Proposed Development.  
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WFD Water Body WFD 

Hydromophological and 

physical habitat element 

WFD Chemical Quality 

Elements 

WFD Ecological 

Quality Elements 

WFD Quantitative 

Status 

Broadwater Lake 
    

River Colne 
    

Grand Union Canal 
    

Mid Chilterns Groundwater 
    

Operational Mitigation Measure 

XA.  Implementation in accordance with all legal requirements such as SSSI Assents;     

XB. Surface runoff from buildings, car parks and all other operational areas (including 

green infrastructure) will be directed through suitable SuDS features that will include 

hydrocarbon separators, sediment forebays, and suitable vegetated and permanently wet 

basins managed to attenuate runoff and maintain the growth of suitable plants that will 

be inspected and maintained to remove nutrients and other potential contaminants prior 

to discharge back to Broadwater Lake; 

    

XC. The introduction of suitably designed/specified impermeable barrier over (e.g., 

clay) and appropriate overlying clean cover (located where future detailed SI indicates this 

is required) will prevent percolation of rainwater and surface runoff into underlying areas 

of regulated and potentially unregulated waste, thereby reducing residual contaminant 

mobilisation and transport to groundwater and surface water providing the opportunity 

for water quality betterment; 

    

XD. All potential contaminants will be adequately stored and monitored with 

minimised use and on-site storage of chemicals. All operational staff will be made aware 

of pollution responsibilities and be adequately trained. Continued monitoring will be used 

to demonstrate that groundwater is unaffected by the Proposed Development and to 

provide early warning of potential pollution; 

    

XE. All foul waste to be directed to Thames Water sewage system and waste water 

treatment works for treatment to acceptable and permitted quality standards (including 

for nutrients) prior to discharge to the receiving watercourse. Implementation in 

accordance with all legal and permitting requirements; 

    

XF. No surface or groundwater abstraction is required as part of these proposals. 

Consequently, there is no reduction in groundwater quantity available for recharge from 

the lake for abstraction due to ongoing discharge of clean surface water runoff to lake.  
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XL. Surface water drainage from buildings and areas of hard standing will be directed 

to a series of SuDS features designed to provide hydrocarbon separation, sediment 

interception and water quality treatment through managed and vegetated wet basins 

before discharging back into Broadwater Lake.  

    

XM. An introduced impermeable barrier (e.g. clay) and a suitable depth of clean cover 

will be placed over the existing surface where regulated and potentially unregulated waste 

exists.  This will ensure that the pathway between rainfall and surface runoff does not 

continue to mobilise any contaminants into the lake or groundwater. Rain falling on these 

areas will be intercepted by vegetation and percolate into the clean cover before draining 

to Broadwater Lake. 

    

XO. Early phase work to enhance the marginal habitats of the lake will be 

implemented and the remaining widespread ecological habitat creation and enhancement 

will be carefully managed and monitored throughout the life of the site (see ES Chapter 7 

– Biodiversity). This will ensure that the banks of the lake and its islands are protected from 

physical damage from unauthorized site uses during operation. 

    

XP. The development will permit small sailing boats, rafts and canoes and other small 

watercraft that in the main will be are non-motorised; on a daily basis 1-2 small motorized 

craft for instructors will also use the lake (accompanying the children within the designated 

sailing areas and for safety / rescue reasons). All boats / craft will be small and have a very 

shallow draft. The defined sailing course / area will be physically defined by chains of 

floating reedbeds, new islands and emergent planting areas, creating sheltered refuge 

areas where boats cannot gain entry. Boats will only be able to sail close to the lake bank 

along the eastern lake edge towards the north-east corner; elsewhere the boats will be 

physically kept away from the lake edge. The minimally intrusive action of these small craft, 

combined with their operations being restricted to location over deeper water in the 

centre and north of the lake, and away from the margins and islands will ensure no change 

to the morphology of the lake. Effects on habitats undergoing restoration enhancement 

and management will be restricted to those placed at the edge of the sailing area, these 

have been designed and carefully placed to shield more sensitive habitats further away. 

The provision of the new habitat features will also serve to break up the fetch in the lake, 

contributing to likely bank erosion from wind generated waves. 
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6.4 MONITORING 

A comprehensive suite of environmental monitoring will be implemented (in agreement with the Environment Agency 
and Natural England and the LPA), before, during and after the proposed development to ensure the measures are 
effective and that they can be reviewed and modified should this be necessary, and to demonstrate the effectiveness 

of the embedded measures.   The suite of monitoring is outlined below. 

6.4.1 Proposed Monitoring - Groundwater 

A suitable groundwater monitoring programme covering the construction and operational phases will be developed 
and implemented as a planning condition.  This will involve (as a minimum) the following components: 

1. Installation of Monitoring Wells: Depending on the site conditions, it may be necessary to install monitoring 
wells strategically around the construction area. These wells should be properly designed, constructed, and 

equipped with appropriate instruments to measure groundwater levels and quality accurately. 

2. Baseline Monitoring: Baseline monitoring involves collecting data on groundwater levels, water quality, and 

flow rates in the vicinity of the construction site before any work begins. This provides a reference point for 
comparison during and after construction. 

3. Continuous Monitoring: During construction, continuous monitoring of groundwater conditions is essential. 

This typically involves installing automatic monitoring equipment that provides real-time data on groundwater 

levels, flow rates, and water quality. Automated alarms can be set up to alert project personnel if any 

predetermined thresholds are exceeded. 

4. Regular Sampling and Analysis: Periodic sampling of groundwater should be conducted at designated intervals 

to assess changes in water quality throughout the construction process. The samples will be analysed in a 
laboratory to detect any potential contamination or changes in groundwater chemistry. 

5. Construction Activity Tracking: It is important to document construction activities that may have a potential 
impact on groundwater, such as excavation, dewatering, or underground utility installation. Keeping a detailed 

record of these activities will help correlate any changes in groundwater conditions with specific construction 
actions. 

6. Response and Mitigation Measures: If the monitoring program detects any adverse impacts on groundwater, 
appropriate response and mitigation measures will be implemented promptly. These will include adjusting 

construction techniques, altering dewatering methods, or implementing additional pollution control measures 
(including the cessation of related activities until resolved, if required).  

7. Post-construction Monitoring: Once construction is completed, post-construction monitoring will be 

conducted to evaluate the effectiveness of any mitigation measures and ensure that groundwater conditions 
return to pre-construction levels. 

8. Documentation and Reporting: A comprehensive record of the monitoring program, including data collected, 
analysis reports, and any mitigation measures taken, will be maintained. This documentation is critical for 

regulatory compliance, future reference, and potential legal requirements. 

The specific design and requirements of the groundwater monitoring program will be defined by suitably qualified 
hydrogeologists and/or environmental consultants with expertise in groundwater monitoring to ensure the program's 
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effectiveness and compliance with applicable standards, which will be agreed with the Environment Agency, Thames 
Water and Affinity Water. 

6.4.2 Proposed Monitoring – Surface Water 

A suitable surface water monitoring programme covering the construction and operational phases will be developed 
and implemented as a planning condition.  This will involve (as a minimum) the following components: 

1. Spill and Runoff Monitoring: Implement measures to monitor and prevent spills, leaks, or accidental releases 
of pollutants from construction sites. Regularly inspect erosion control measures, sedimentation ponds, and 
containment systems to ensure their effectiveness in preventing runoff contamination. 

2. Measure and record various water quality parameters pre- and post works, in the vicinity or 
dredging/reclamation areas. Including temperature, pH, turbidity, dissolved oxygen, total suspended solids and 
nutrient levels. Conduct turbidity measurements using dataloggers (e.g. 15 minute intervals) adjacent to 

dredged areas (outside of turbidity curtains) throughout dredging/reclamation to track changes over time and 
to trigger intervention if required.  

3. The implementation of the MEMP (please refer to appendices of Chapter 7 of the associated ES) provides a 

range of natural-process based measures to improve surface water in Broadwater Lake.  A detailed suite of 
monitoring is proposed as part of this, including linking to lake usage levels and type.. 

4. Reporting and Mitigation: Document and report the monitoring data collected throughout the construction 

project. Analyse the results to identify any trends or deviations from the baseline conditions. If adverse impacts 

are detected (e.g. reduced oxygen or increased turbidity), implement appropriate mitigation measures (e.g. 
localised aeration and flocculation) to minimise further harm to surface water resources. 

5. Compliance and Regulatory Requirements: Ensure compliance with local and national environmental 

regulations and policy related to surface water protection. Remain updated on any permit requirements or 

guidelines set by regulatory bodies and incorporate them into the monitoring program. 

The specific design and requirements of the surface water monitoring program will be defined by suitably qualified 
individual to ensure the program's effectiveness and compliance with applicable standards, which will be agreed with 

the Environment Agency, Thames Water and Affinity Water. 

6.4.3 Proposed Monitoring – Ecology 

Please refer to the Draft MEMP for the Proposed Development which can be found within appendices to 
Chapter 7: Biodiversity of the associated ES. 

7 ASSESSMENT OF RESIDUAL EFFECTS ON WFD WATERBODIES 

7.1 BROADWATER LAKE WFD WATER BODY 

The assessment of residual effect on Broadwater Lake, after taking into account all construction and operational WFD mitigation 

measures is set out below.  In conclusion, all residual effects on the WFD Waterbody are not significant, will support the 

achievement of good status and can be achieved with high confidence. 
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 Receptors, Activities and Potential  
Impacts 

Residual Risk (controlled)  CONFIDENCE 
STATUS 
  RECEPTORS Activities Probability of 

exposure 
Consequence Magnitude 

of risk 
Residual 
Significant 

  
  
  

WFD (hydro-
morphological 
and physical 

habitat 
element) 

Geomorphology, 
including physical 

modification 

Changes in: 
quantity and 
dynamics of 
water flow in the 
lake; river 
connectivity;  
depth, area and 
volume variation; 
structure and 
substrate of lake 
bed and banks; 
and structure of 
marginal zone. 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

  Physical damage 
from recreation. 
The scheme wil 
end unauthorised 
lake access and 
provide close 
management of 
future watersport 
use to protect the 
character and 
extent of artificial 
bank structures, 
boat launching, 
fishing and 
erosion and 
potential sailing in 
shallow water 
causing wave 
generated erosion 
of the bed. 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

  Change in lake 
shore form and 
structure 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
hydrology 
including 

hydrological 
regime  

Modification in 
localised water 
circulation 
because of 
turbidity curtain 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in 
morphology 
through removal 
of material and 
resettlement of 
fine particles 

High Low Low Not 
significant 

HIGH 
CONFIDENCE 
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 Receptors, Activities and Potential  
Impacts 

Residual Risk (controlled)  CONFIDENCE 
STATUS 
  RECEPTORS Activities Probability of 

exposure 
Consequence Magnitude 

of risk 
Residual 
Significant 

Changes in 
physical 
characteristics 
and pollutant 
concentrations in 
the sediment 

Medium  Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes to 
erosional and 
depositional 
patterns 

Medium  Low Low Not 
significant 

HIGH 
CONFIDENCE 

Change in lake 
capacity 
/conveyance of 
runoff from the 
land reclaimation 
and island 
construction  

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Groundwater 
hydraulics 
including 

hydrological 
regime  

Potential for 
works to modify 
the link between 
surface hydrology 
and groundwater 
which feeds the 
lake 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

WFD (chemical 
quality 

elements) 
  
  

Groundwater 
quality: priority 

substances, 
priority 

hazardous 
substances, 

other/specific 
pollutants 

Potential for 
works to create a 
link between 
surface hydrology 
and groundwater 
which was 
previously sealed 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
quality including 

ammonia, 
dissolved oxygen, 

pH, phosphate 
and temperature 

  

Release of 
sediment and 
pollutants during 
works creating 
sediment plume 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in  water 
quality from 
operation 
activities 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

WFD 
(ecological 
quality 
elements) 
  

Aquatic ecology: 
fish and eels, 

invertebrates, 
macrophytes and 

diatoms  

Removal of 
sediment from 
bed of lake/island 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 
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 Receptors, Activities and Potential  
Impacts 

Residual Risk (controlled)  CONFIDENCE 
STATUS 
  RECEPTORS Activities Probability of 

exposure 
Consequence Magnitude 

of risk 
Residual 
Significant 

  
  
  
  
  
  
  

Increased noise 
and physical 
activity 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Habitat loss due 
to alteration of 
substrate 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Increased 
turbidity during 
works 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Sedimentation 
from spilled 
material burying 
benthic 
macroinvertebrat
es  and other 
organisms, silting 
shellfish beds and 
disrupting fish 
spawning 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Aquatic species 
are at risk during 
extreme hot 
weather events 
that cause oxygen 
levels in the 
water to fall  

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Re-suspension of 
contaminated 
sediments may 
cause toxicity 
problems to 
aquatic organisms 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Terrestrial 
ecology 

Removal of 
vegetation and 
other materials  

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Removal of trees  Low Low Low Not 
significant 

HIGH 
CONFIDENCE 
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 Receptors, Activities and Potential  
Impacts 

Residual Risk (controlled)  CONFIDENCE 
STATUS 
  RECEPTORS Activities Probability of 

exposure 
Consequence Magnitude 

of risk 
Residual 
Significant 

  Changes in flow, 
water quality or 

to habitat 

Changes in: 
quantity and 
dynamics of 
water flow; 
connection to 
groundwater 
bodies; 
connectivity;  
depth and width 
variation; 
structure and 
substrate of lake 
bed; and 
structure of 
marginal zone. 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

7.2 RIVER COLNE WFD WATER BODY 

The assessment of residual effect on the River Colne, after taking into account all construction and operational WFD mitigation 

measures is set out below.  In conclusion, all residual effects on the WFD Waterbody are not significant, will support the 

achievement of good status and can be achieved with high confidence. 

 

 Receptors, Activities and Potential  Impacts Residual Risk (controlled) 

  
CONFIDENCE 
STATUS 
  

RECEPTORS Activities Probability 
of exposure 

Consequence Magnitude 
of risk 

Residual 
Significance 

  
WFD (hydro-

morphological 
and physical 

habitat 
element) 

Geomorphology, 
including physical 

modification 

Changes in: quantity 
and dynamics of 
water flow in the 
lake; river 
connectivity;  depth, 
area and volume 
variation; structure 
and substrate of lake 
bed and banks; and 
structure of marginal 
zone. 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
hydrology 
including 

hydrological 
regime  

Change in lake 
capacity /conveyance 
of runoff from the 
land reclaimation and 
island construction  

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Groundwater 
hydraulics 
including 

hydrological 
regime  

Potential for works to 
modify the link 
between surface 
hydrology and 
groundwater 
including that 
associated with the 
River Colne 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 
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 Receptors, Activities and Potential  Impacts Residual Risk (controlled) 

  
CONFIDENCE 
STATUS 
  

RECEPTORS Activities Probability 
of exposure 

Consequence Magnitude 
of risk 

Residual 
Significance 

WFD (chemical 
quality 

elements) 
  
  

Groundwater 
quality: priority 

substances, 
priority 

hazardous 
substances, 

other/specific 
pollutants 

Potential for works to 
create a link between 
surface hydrology and 
groundwater which 
was previously sealed 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
quality including 

ammonia, 
dissolved oxygen, 

pH, phosphate 
and temperature 

  

Release of sediment 
and pollutants during 
works creating 
sediment plume and 
introduction to River 
Colne via 
groundwater/flooding 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in  water 
quality from 
operation activities 
and introduction to 
River Colne via 
groundwater/flooding 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

WFD (ecological 
quality 
elements) 
  
  
  

Aquatic ecology: 
fish and eels, 

invertebrates, 
macrophytes and 

diatoms  

Increased noise and 
physical activity 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Increased turbidity 
during works 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Sedimentation from 
spilled material 
burying benthic 
macroinvertebrates  
and other organisms, 
silting shellfish beds 
and disrupting fish 
spawning 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Re-suspension of 
contaminated 
sediments may cause 
toxicity problems to 
aquatic organisms 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

  
  

  

Terrestrial 
ecology 

Removal of 
vegetation and other 
materials  

Low Low Low Not 
significant HIGH 

CONFIDENCE 

Removal of trees  Low Low Low Not 
significant 

HIGH 
CONFIDENCE 
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 Receptors, Activities and Potential  Impacts Residual Risk (controlled) 

  
CONFIDENCE 
STATUS 
  

RECEPTORS Activities Probability 
of exposure 

Consequence Magnitude 
of risk 

Residual 
Significance 

Changes in flow, 
water quality or 

to habitat 

Changes in: quantity 
and dynamics of 
water flow; 
connection to 
groundwater bodies; 
connectivity;  depth 
and width variation; 
structure and 
substrate of lake bed; 
and structure of 
marginal zone. 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

 

7.3 GRAND UNION CANAL WFD WATER BODY 

The assessment of residual effects on the Grand Union Canal, after taking into account all construction and operational WFD 

mitigation measures is set out below.  In conclusion, all residual effects on the WFD Waterbody are not significant, will support the 

achievement of good status and can be achieved with high confidence. 

 

Receptors, Activities and Potential  Impacts Residual Risk (controlled)   CONFIDENCE 
STATUS 

RECEPTORS Activities Probability 
of 
exposure 

Consequence Magnitude 
of risk 

Residual 
Significance 

  

  
WFD (hydro-

morphological 
and physical 

habitat element) 

Geomorphology, 
including 
physical 

modification 

Changes in: quantity 
and dynamics of 
water flow in the 
lake; canal 
connectivity;  depth, 
area and volume 
variation; structure 
and substrate of lake 
bed and banks; and 
structure of marginal 
zone. 

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
hydrology 
including 

hydrological 
regime  

        
Change in lake 
capacity /conveyance 
of runoff from the 
land reclaimation and 
island construction  

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Groundwater 
hydraulics 
including 

hydrological 
regime  

Potential for works to 
modify the link 
between surface 
hydrology and 
groundwater 
including that 
associated with the 
River Colne 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 
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WFD (chemical 
quality elements) 

  
  

Groundwater 
quality: priority 

substances, 
priority 

hazardous 
substances, 

other/specific 
pollutants 

Potential for works to 
create a link between 
surface hydrology and 
groundwater which 
was previously sealed 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

Surface water 
quality including 

ammonia, 
dissolved 

oxygen, pH, 
phosphate and 

temperature 
  

Release of sediment 
and pollutants during 
works creating 
sediment plume and 
introduction to canal 
via 
groundwater/flooding 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in  water 
quality from 
operation activities 
and introduction to 
River Colne via 
groundwater/flooding 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

  
  
  
WFD (ecological 
quality elements) 

  

Aquatic ecology: 
fish and eels, 

invertebrates, 
macrophytes 
and diatoms  

Re-suspension of 
contaminated 
sediments / 
pollutants may cause 
toxicity problems to 
aquatic organisms 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Terrestrial 
ecology 

Removal of 
vegetation and other 
materials  

Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Removal of trees  Low Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in flow, 
water quality or 

to habitat 

Changes in: quantity 
and dynamics of 
water flow; 
connection to 
groundwater bodies; 
connectivity;  depth 
and width variation; 
structure and 
substrate of lake bed; 
and structure of 
marginal zone. 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

 

7.4 MID-CHILTERNS CHALK WFD WATER BODY 

The assessment of residual effect on the Mid-Chilterns Chalk WFD Waterbody, after taking into account all construction and 

operational WFD mitigation measures is set out below.  In conclusion, all residual effects on the WFD Waterbody are not significant, 

will support the achievement of good status and can be achieved with high confidence. 

Receptors, Activities and Potential Impacts Residual Risk (controlled) CONFIDENCE 
STATUS 
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RECEPTORS Activities Probability 
of exposure 

Consequence Magnitude of 
risk 

Residual 
Significance 

  

WFD 
(quantitative 

status) 

Surface water 
hydrology 
including 
hydrological 
regime  

Modification in 
localised water 
circulation because 
of turbidity curtain 

Low Low Low Not 
significant HIGH 

CONFIDENCE 

Change in lake 
capacity 
/conveyance of 
runoff from the 
land reclaimation 
and island 
construction  

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Groundwater 
hydraulics 
including 
hydrological 
regime  

Potential for works 
to modify the link 
between surface 
hydrology and 
groundwater which 
feeds the lake and 
groundwater 
dependant habitats 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

WFD 
(chemical 

quality 
elements) 

  
  

Groundwater 
quality: 
priority 
substances, 
priority 
hazardous 
substances, 
other/specific 
pollutants 

Potential for works 
to create a link 
between surface 
hydrology and 
groundwater which 
was previously 
sealed 

Low Medium Low Not 
significant 

HIGH 
CONFIDENCE 

Ground water 
quality - other 
parameters 
including 
nutrients, 
turbidity, pH, 
and other 
substances  

Release of sediment 
and pollutants 
during works 
potentially 
transmitted to 
underlying 
groundwater 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

Changes in  water 
quality from 
operation activities 
potentially 
transmitted to 
underlying 
groundwater 

Medium Low Low Not 
significant 

HIGH 
CONFIDENCE 

 

8 ASSESSMENT OF CUMULATIVE EFFECTS 

8.1 TYPES OF CUMULATIVE EFFECTS 

Potential cumulative effects are categorised into two types: 
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▪ Intra-project effects: The combined effects of individual effects resultant from the Proposed Development upon a set 

of defined sensitive receptors, for example, noise, dust and visual effects; and, 

▪ Inter-project effects: The combined effects arising from another development site(s), which individually might be 

insignificant, but when considered together, could create a significant cumulative effect. 

8.2 APPROACH TO ASSESSING CUMULATIVE EFFECTS 

The assessment of combined effects (intra-project effects) is inherent to this WFD assessment as considers multiple impacts on 

receptors (such as the Broadwater Lake WFD Waterbody), e.g. combined impacts from physical disturbance and changes to lighting, 

noise, water quality and air quality. This has been taken into account in Sections 5, 6 and 7 above.  

There is currently no guidance on how to define an appropriate study area for considering cumulative effects. Therefore, a set of 
screening criteria has been developed to identify which reasonably foreseeable developments in the vicinity of the Site should be 
subject to assessment. This screening criteria was informed by the PPG and PINS Advice Note 17i. Schemes to be considered were 
identified based on the following criteria: 

▪ Expected to be built-out at the same time as the Proposed Development and with a defined planning and construction 

programme;  

▪ Spatially linked to the Proposed Development (within 5km of the Proposed Development);  

▪ Considered an ‘EIA development’ and for which an ES was submitted with the planning application; 

▪ Those which have received planning consent from the planning authority (granted or resolution to grant); and / or 

▪ Introduce sensitive receptors within close proximity of the Site boundary (but are not EIA development). 

The development schemes which meet the above criteria, and which were considered in the context of the potential for cumulative 

effects are can be found in Chapter 3 of the ES associated with the Development Proposals, specifically in Table 3.3.  Of these, only 

the HS2 Colne Valley Viaduct scheme was considered to have any potential for cumulative effects with the Brodwater Lake Proposals.  

8.3 ASSESSMENT OF CUMULATIVE EFFECTS 

Construction 

Assessment 

The nearby HS2 project is the only cumulative scheme that has the potential to result in cumulative effects on the water 

environment with the Proposed Development with respect to the site enabling, demolition and construction works. 

The HS2 ES associated with the Colne Valley did not identify any changes to the future water baseline at Broadwater Lake from 

construction, including its surface water, groundwater and flood risk characteristics of Broadwater Lake, subject to implementation 

of a suitable management plan.   

No significant adverse effects on surface water, groundwater or flood risk are predicted from the Proposed Development, therefore 

it is highly unlikely that any cumulative effects with HS2 will arise. 

Mitigation, Monitoring and Residual Effects 

No additional secondary mitigation measures are required to avoid, prevent, reduce or offset any significant adverse cumulative 

effects. 

Completed Development 

Assessment 

The nearby HS2 project is the only cumulative scheme with the potential for cumulative effects on the water environment with the 

Proposed Development with respect to the completed development.  The HS2 ES associated with the Colne Valley did not identify 
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any changes to the future water baseline at Broadwater Lake including its surface water, groundwater and flood risk characteristics 

of Broadwater Lake, subject to implementation of a suitable management plan.   

No significant adverse effects on surface water, groundwater or flood risk from the Proposed Development, therefore it is highly 

unlikely that any cumulative effects will arise. 

Mitigation, Monitoring and Residual Effects 

No additional secondary mitigation measures are required to avoid, prevent, reduce or offset any significant adverse cumulative 

effects. 

9 EVALUATION OF SIGNIFICANCE OF RISK TO RBMP OBJECTIVES 

The WFD compliance assessment is presented as a series of tables overleaf. This is a risk-based approach, taking into 
account the likely impacts on WFD receptors, the magnitude of those impacts, the probability of those impacts 

occurring, the residual risk once action has been undertaken to avoid the risk, minimise it, mitigate it or compensate 
for it within a water body; and evaluation the significance of the risk with reference to RBMP and WFD objectives. This 

is reflected as a residual Not Significant or Significant risk, also expressed as a High Confidence or Not High Confidence 
that the objectives of the Thames RBMP and four WFD water body objectives will be supported by the proposed 
development at Broadwater Lake. 

Based on the outcome of the WFD compliance assessment presented in Section 5, the environmental measures and 
monitoring defined in Section 6  and the supporting documents, and the assessment of residual effects on the WFD 

Waterbodies, it is concluded, with a high level of confidence, that the proposed activity supports the WFD objectives 
for the Broadwater Lake, Mid-Chilterns Chalk Groundwater Body, Grand Union Canal Maple Lodge to Uxbridge and 

Colne (Chess to Thames Confluence) water bodies. 

In considering these as individual water bodies, and both the intra-project and inter-project cumulative effects.  It is 

considered that this assessment demonstrates, with a high level of confidence that the Proposed Development 

supports the objectives of the Water Framework Directive, and will support the maintenance or improvement in the 

current status/potential or prevent good status/potential from being achieved. 

Taking into account all measures associated with the works, it is considered reasonable to conclude that the activity 
will not cause any water body to deteriorate from one WFD status class to another or cause significant localised impacts 

that could contribute to this happening. 

Taking into account all of the design, timing and environmental measures associated with the works, it is considered 
reasonable to conclude that the activity will not prevent or undermine action to get water bodies to good status. 

These conclusions have been reached by taking into account: 

• that a water body deteriorates in status when one WFD receptor (an "element") is affected such that it drops 
from one WFD status class to another –this will not happen; 

• a significant localised impact on an element is one that is either long-lasting; causes severe harm; or affects a 
wide area within a water body. These are likely to contribute to a water body dropping from one status class 
to another and highly likely to prevent action to get water bodies to good–this will not happen; 

• elements at high status are very sensitive and this WFD Risk Assessment has demonstrated that there will be a 
negligible impact on those aspects of the water environment; 

• elements at bad status must not be made any worse and this WFD Risk Assessment has demonstrated that 
there will be a negligible impact on those aspects of the water environment; 
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• when looking at the risk to elements this WFD Risk Assessment has considered the upstream and downstream 

impacts of the activity. 

In addition, the works delivers a Biodiversity Net Gain as measured using the Defra Metric and provides valuable 
compensation elsewhere in the SSSI, which has been developed in consultation with Natural England.  For more 
information on this, please refer to Chapter 7: Biodiversity of the ES associated with the development proposals.  

Finally, this assessment provides confidence that the Proposed Development supports the objectives of the RBMP. 
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