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1.0 NON-TECHNICAL SUMMARY

London Borough of Hillingdon (LBH) is seeking planning permission for the development of the
Hillingdon Water Sports Facility and Activity Centre (HWSFAC) at Broadwater Lake. This centre will
provide a new home for the Hillingdon Outdoor Activities Centre (HOAC) (closed as a result of HS2)
and Broadwater Sailing Club (BSC) whose current facilities are reaching the point of being

uneconomical to maintain.

Broadwater Lake lies within the Mid Colne Valley Site of Special Scientific Interest (SSSI); SSSs are
defined as those areas of land and water that are considered to best represent the country’s natural
heritage in terms of flora and fauna. The SSSI designation is made by Natural England under the
Wildlife and Countryside Act (1981). Broadwater Lake is significant for its assemblages of breeding birds
and over-wintering water birds. Responsibilities are placed on landowners to manage land within a SSSI
effectively and appropriately to conserve the special features of the site. Currently Tarmac, as owners
of Broadwater Lake, do this in conjunction with Hertfordshire and Middlesex Wildlife Trust. Ownership
of the lake by LBH will place these responsibilities on them.

The introduction of the improved facilities for outdoor activities including water sports on to
Broadwater Lake will introduce additional potential ‘stressors’ to the SSSI; these will need to be
managed and mitigated to a high standard to maintain Natural England’s objective of ‘favourable
condition’ status for the SSSI (and all SSSIs). Favourable condition essentially means that the SSSI’s
habitats and features are in a healthy state and are being conserved by appropriate management. As
described in full in the suite of planning documents ‘stressors’ may arise during construction and also
during use of the outdoor activity centre, and are likely to include: construction activity, such as land
reclamation, creation of new islands and additional habitat creation, and also the human activity
generated by the outdoor activity centre, including boats on the lake. There is existing water sports and
fishing activity use of the lake which will continue but the new outdoor activities centre will constitute a

signiﬁcant increase in activities on the water and at the peninsula.

It is proposed to mitigate these with interventions in advance of, and throughout, the lifetime of the
HWSFAC. These interventions can be made pre-construction, during construction, post-construction
and during operation. Interventions will include specific design and operational measures to reduce
disturbance to wildlife as well as the creation of additional areas of habitat and ongoing management of
the SSSI to maintain favourable condition. The approach to these interventions is intended to be both
precautionary and also positive; precautionary as befits the SSSI designation and the wildlife importance
that brings, but also positive in that the interventions will bring genuine enhancement to the biodiversity

value of Broadwater Lake and the designated features of the SSSI.

The HS2 project, which runs to the west of Broadwater Lake will introduce its own ‘stressors’; proposals
for the outdoor activities centre have embedded mitigation for the potential cumulative or in
combination effects of HS2.

This document forms Volume 1 of a draft Mitigation and Ecological Management Plan (MEMP) for the

Site. It provides an overview of the ecological mitigation and enhancement principles that have shaped
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the design and are embedded within the Proposed Development, focussing on the onsite SSSI and its

designated features.

Volume 2 is a separate document (comprising 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.
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2.0 INTRODUCTION

2.1 BACKGROUND

Planning permission is being sought by the London Borough of Hillingdon (LBH) for the development
of the Hillingdon Water Sports Facility and Activity Centre (HWSFAC) at Broadwater Lake ('the
Site’), within the London Borough of Hillingdon. This centre will provide a new home for the Hillingdon
Outdoor Activities Centre (HOAC) (closed as a result of HS2) and Broadwater Sailing Club (BSC)
whose current facilities are reaching the point of being uneconomical to maintain. As a result of the
relocation of BSC, the sailing facility at the northern end of Broadwater Lake would become redundant

and would be demolished under the proposals.

The Site is comprised of approximately 20ha of land and 60ha of open water forming the large part of

Broadwater Lake.

The Site forms part of the Mid-Colne Valley SSSI. In accordance with the National Planning Policy
Framework'(summarised in Appendix A) development proposals should be refused unless significant
harm to biodiversity can be avoided or adequately mitigated for. Within or outside a SSSI, development
which is likely to have an adverse effect on it (either individually or in combination with other
developments) should not normally be permitted unless the benefits of the development in the location
proposed clearly outweigh both its likely impact on the features of the site that make it of special
scientific interest, and any broader impacts on the national network of Sites of Special Scientific

Interest.

LBH, as a local planning authority and public body, has a statutory duty (under Section 28G of the
Wildlife and Countryside Act) not only to avoid damage to SSSIs but to further their conservation

and enhancement. There is also protection for SSSs at the national policy level.

2.2 PLANNING APPLICATION

The London Borough of Hillingdon as the applicant is seeking detailed planning permission on 79.95ha
of land (subsequently referred to as 'the Site’) for:

“Redevelopment of the Site to create the Hillingdon Water Sports 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 to be occupied by HOAC and BSC 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 (north of lake and at
entrance); 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.”
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The main components of the Proposed Development with specific relevance to the ecological status /

performance of the lake and wider area are as follows:
e Ecological mitigation and enhancement measures;

e Partial land reclamation within the lake using dredged material to create a suitable platform for

development on the peninsula;
*  Removal of two islands and creation of new floating and fixed islands within the lake;
* Relocation of a proposed ecological mitigation for HS2 (not yet delivered);
e Continued use of the lake for sailing and water-based activities;

* Improvements to the existing unnamed access road to Broadwater Lake from the south; and

landscaping including new woodland, dense vegetation screens and boundary treatment.

* Localised dredging of the lake to create depths suitable for sailing and generate material to be re-

used on-site,

The main user group for HOAC comprise; schools, colleges, scout and guides groups with the more
local schools and residents of Buckinghamshire and South Bucks District visiting on a regular basis. The
next largest group is the holiday/summer holiday course attendees. HOAC will operate at the Site on
weekdays between 1 April and 31 September.

2.3 GOAL OF THE PROPOSED DEVELOPMENT

The overarching goals of the Proposed Development is to:

* Deliver the public benefits associated with the HWSFAC without adverse effects to the Mid-
Colne Valley SSSI, and to secure its long-term conservation and enhancement through a

commitment to long-term management; and

o Take reasonable steps, consistent with the proper exercise of the authority’s functions, to further
the conservation and enhancement of the flora, fauna or geological or physiographical features by

reason of which the site is of special scientific interest.

2.4 DEVELOPMENT DESIGN PRINCIPLES

This draft Mitigation Enhancement and Management Plan (MEMP) demonstrates that this goal can be

achieved through a number of principles as follows:

1. Design and operational management of all recreational waterside and landside activities in a
way which avoids disturbance and conflict with the reasons for notification of the Mid-Colne

Valley SSSI, including its significant ornithological interest;

2. Avoidance of terrestrial habitat loss, with enhancement of retained habitat and creation of new

habitat of value for nature conservation;

3. Improvements to the quality of the aquatic ecosystem and water environment;
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4. Increase the amount and quality of habitat of potential value to breeding and wintering birds,
providing screened areas to act as refuges from visual disturbance, and with increased nesting

opportunities;

5. Enhancement of food webs within the SSSI, with the ultimate goal of supporting increased

numbers and diversity of breeding and wintering birds; and

6. Address existing and future threats to the value of the SSSI through design and ongoing
management. Such threats include climate change, invasive species, water quality,

contamination, unauthorised site uses and recreational pressure from an increased population.

The way the Proposed Development delivers these principles has been described in detail in Chapter 5.

2.5 OTHER RELEVANT DOCUMENTS

This MEMP Volume 1 should be cross-referenced with the following documents for the Site:
e Chapter 7 Biodiversity of the Environmental Statement (ES);
o Chapter 8 Water Resources and Flood Risk of the ES and associated Appendices;

*  MEMP Volume 2 Parts A-D (setting out the specification and management of new habitats and

features);
*  Preliminary Ecological Assessment (PEA) (provided with Appendix 7.2 of the ES);
*  Wintering Bird and Disturbance Survey Report (Appendix 7.6);
*  Breeding Bird Survey Report (Appendix 7.7);
e Invertebrate Survey Report (Appendix 7.8);

*  Ecology Report (terrestrial habitats, lacustrine habitats, survey for invasive non-native species,

badger, otter, water vole) (Appendix 7.9);
e Bat Survey Report (Appendix 7.10);
* Biodiversity Net Gain Assessment (Appendix 7.11).

2.6 STRUCTURE OF THE DRAFT MEMP

This MEMP Volume 1 deals with the SSSI and the reasons for its designation only. Other biodiversity

features, which are not a reason for the SSSI designation are detailed within the separate species
reports and MEMP Volume 2 Part A. All MEMP documents should be read in conjunction with each

other.
The remainder of this document is structured as follows:

o Chapter 3 Site of Special Scientific Interest - Ecological Baseline - describes the SSSI and the

designated features in detail, and provides an overview of the survey data gathered for these

features during 2022 and 2023;
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e Chapter 4 Vision for the onsite SSSI - identifies stressors and highlights opportunities for the
Proposed Development to improve the features of the SSSI;

o Chapter 5 Delivery of the design principles - demonstrates how the information and principles set

out in Chapters 3-4 have been designed into the masterplan for the Proposed Development;

e Chapter 6 Management and Monitoring - provides a high-level overview of the management and
monitoring to be prescribed, both for the SSSI designated features and also the non-designated
ecological receptors. Further detail for these is provided within the Draft MEMP Volume 2 Parts
A-D; and

e Chapter 7 Conclusion - provides a brief summary of the conclusions of the report.

The MEMP Vol 1 and 2 should be read in conjunction with the Lake Management Plan (Appendix 8.9
of the ES) and the Construction Environment Management Plan (CEMP) (Report Ref:
Q2200454.CEMP.0.3.MT).
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3.0 SITE OF SPECIAL SCIENTIFIC INTEREST - ECOLOGICAL
BASELINE

3.1 INTRODUCTION

The Mid Colne Valley Site of Special Scientific Interest (SSSI) is a Nationally important statutory
designation. The SSSIis comprised of multiple individual nature conservation sites or units, as set out in
Section 3.3 below. The total area of the SSSlis 147.73 ha. A figure showing the SSSI and its component
areas is provided in Appendix B (Figure B.1).

3.2  DESIGNATION

The citation for the Mid-Colne Valley SSSI was written in 1986 and is provided in full below:

The Mid Colne Valley is of significant ornithological interest, particularly for the diversity of breeding
woodland and wetland birds, and for the numbers of wintering wildfowl. On the eastern valley slope is one of

the last remaining examples of unimproved chalk grassland in Greater London.

The Site represents a cross-section of the River Colne flood-plain and the adjoining valley slopes; these rise
abruptly to the east and west and lie on Upper Chalk with pebbly clay capping the higher western slopes. An
extensive series of flooded pits occupy much of the flood-plain resulting from the gradual and continuing
extraction of underlying river gravels. The main and most northern pit, known locally as Broadwater is one of
the largest expanses of open water in the Colne Valley and is unusual with its scattering of small wooded
islands. Around the pits and on the dividing causeways are remnants of the original alluvial grasslands and
valley alderwoods. These grade into various types of beech and hornbeam woodland and mixed scrub on the

western slopes.

The ornithological interest of the Site is considerable with over 70 breeding and 80 wintering species of bird
reqularly 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
reqularly, 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.

Coppermill Down on the east side of the valley contains an area of chalk grassland and scrub in which
downland grasses such as upright brome Bromus erectus and yellow oat-grass Trisetum flavescens are
abundant. Among these grasses typical chalk herbs occur including dwarf thistle Cirsium acaule, rough

hawkbit Leontodon hispidus, fairy flax Linum atharticum and cowslip Primula veris. The Down is also one of
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the few remaining sites in North London for pyramidal orchid Anacamptis pyramidalis and bee orchid Ophrys
apifera.

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 plantagoaquatica, 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 range of wetland habitats.
Above the river-side alderwoods, a steep chalk escarpment gives rise to a beech hanger wood with ash and
pedunculate oak. The woodland is notable for an abundance of coralroot Cardamine bulbifera, a plant with a
nationally restricted distribution, but a characteristic species of long-established woodland on calcareous soils

in this locality.

3.3 UNITS OF THE SSSI

There are four designated units of the SSSI as follows in Table 3.1. The units are shown in Appendix B
Figure B.1.

Only Unit 3 is onsite.

Table 3.1 Designated units of the SSSI

Unit | Unit name ‘ Area ‘ Habitat Features | Location Relative to the
(ha) Site
1 Coppermill Down 6.9749 Lowland calcareous Offsite approximately 100m
grassland north of the Site
2 Tilehouse South 26.5665 | Standing open water | Offsite immediately to the
and canals west of the Site
3 Broadwater Lake 80.8467 | Standing open water | Onsite
and canals
4 Harefield Lake and 33.3375 | Standing open water | Offsite immediately south of
Korda Lake and canals the Site
Total area 147.7256

Three of the four units that make up the SSSI (units 1, 2 and 4) lie outside the red line boundary of the
Proposed Development. These three units combined make up approximately 67.88ha, which is 46% of
the total SSSI area. The Site therefore comprises 54% of the total SSS| area.

3.4 HABITAT FEATURES OF THE SSSI

According to unpublished data supplied by Natural England (pers. comm) there are three habitat
features of the SSSI with associated targets, as follows in Table 3.2:
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Table 3.2 Habitat Features of the SSSI

Habitat Feature Estimated Site Specific Target Range and
Extent Measures
Unimproved calcareous 6.9ha No significant reduction in the overall extent of
grassland unimproved grassland, in relation to the
baseline.
Standing open water 93.7%ha No significant reduction in the overall extent of
standing open water, in relation to the baseline.
Broadleaved, mixed and yew 41.48ha No reduction in extent of more than 5% of any
woodland, scrub, damp component habitat of the habitat mosaic
grassland, swamp and fen supporting the breeding bird assemblage.

There is no calcareous grassland within the Site; there is also no damp grassland, swamp or fen. There is
very limited scrub habitat also. With regard to the SSSI habitat features, the Site mainly comprises
open water and woodland. UKHAB Plans are provided in Appendix B.

Standing open water

The Site provides approximately 60ha of the 93.7%ha (64%) of the designated open water habitat
within the SSSI as a whole.

Broadwater Lake has been assessed using Environment Agency (EA) criteria as a lake of medium

alkalinity' due to test results of 120 mg/l of calcium carbonate (CaCO3).

The Freshwater Biological Association 'Habitat Naturalness Assessment’ may be used to assess the
condition of lakes (this is used for the DEFRA Biodiversity Metric). Scores for four attributes (physical,
hydrological, chemical, and biological naturalness) are averaged to generate an overall 'habitat

naturalness assessment score’ which can then be translated into a condition score.

Using these criteria, the lake has been assessed as being in moderate condition. The criteria and

assessment are set out in Appendix C.

Woodland

There are two types of woodland at the Site: wet woodland and lowland mixed deciduous woodland. The
Site provides approximately 10ha of woodland which is approximately 24% of the 41.48ha designated
terrestrial habitats within the SSSI.

" EA Definition of medium alkalinity: Lakes with alkalinity levels between 50 mg/L and 150 mg/L of
CaCO3 are generally classified as having medium alkalinity. They are somewhat buffered against
changes in acidity.
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Wet woodland occurs at the peninsula within an area which was formerly a silt lagoon. It was
characterised by pools of water and deep layers of deadwood on the ground. Tree species recorded were
dominant willows (Salix sp.) including weeping willow (S. pendula), crack willow (S. fragilis), goat willow
(S. caprea), grey willow (S.cinerea), along with frequent alder (Alnus glutinosa) and silver birch (Betula
pendula) and occasional sycamore (Acer pseudoplatanus). Ground flora recorded comprised dominant
nettle (Urtica dioica) with frequent St John’s wort (Hypericum perforatum), and occasional to rare
herbs including forget-me-not (Myosotis sylvatica), self-heal (Prunella vulgaris), great burdock
(Arctium lappa), field mint (Mentha arvensis), cleavers (Galium aparine), spear thistle (Circium
vulgare), woodland sedge (Carex pendula), ground ivy (Glechoma hederacea), cotoneaster
(Cotoneaster sp.), stone parsley (Sison amomum). Species typical of damp and wet habitats recorded
were occasional gypsywort (Lycopus europaeus) hemp agrimony (Eupatorium cannabinum) and yellow

flag iris (Isis pseudacorus).

On the peninsula, there are two distinct areas of lowland mixed deciduous woodland this woodland type,

both meeting the description however varying in underlying ground conditions and species diversity.

Woodland occurring on former mineral working areas across the Site surrounds the wet woodland; it
occurs on very hard and organic-poor substrate. The habitat was species-poor and comprised mainly
willow, birch and alder. Willows occurred on the shorelines. It had a very sparse and species-poor ground
flora comprising of dominant nettle (Urtica dioica) with frequent St John’s wort, and occasional bramble
(Rubus fruticosus agg.), cleavers (Galium aparine) ivy (Hedera helix) and buttercup (Ranunculus sp.),

being quite choked with buddleia in many places.

Along areas of remaining natural ground at the peninsula and along the southern boundary of the Site,
this habitat was more species-rich as natural soil was present. Species included pedunculate oak
(Quercus robur), alder, birch and hazel (Corylus avellana) as well as willows. This woodland had a diverse
ground flora of ruderal / ephemeral where buddleia and bramble scrub had been kept from encroaching

along a pathway running through this area.

Along the access road, at the sides of the lake and along the canal all the way to BSC, lowland mixed
deciduous woodland occurs with a typical native woodland understorey of mixed scrub, herbs and
grasses. Species included oaks (Quercus spp.), willows, black poplar (Populus nigra) with alder, birch and

hazel, and understorey of bramble, nettles, ivy.

3.5 DESIGNATED FEATURES OF THE SSSI

There are a number of designated features of the SSSI. These are:

e Standing open water;

e Woodland;

*  Aggregations of non- breeding birds - population of tufted duck;
e Aggregations of non-breeding birds - variety of wintering species;

* Assemblage of breeding birds - mixed: lowland open waters and their margins, lowland fen and

lowland damp grassland (defined by an index score calculated from qualifying species present);
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e Assemblage of breeding birds - mixed: scrub, woodland (defined by an index score calculated from

qualifying species present); and
*  Assemblages of breeding birds - variety of species (defined by a number of species).

These features occur either partly or wholly onsite (although the distribution is not made clear within

the information available for the SSSI as a whole).
How the designated features are defined
Definitions given within Drewitt et al (2023)2 for the designated features are:

Agoregations of non-breeding birds (variety of wintering species; tufted duck)

* Localities which regularly support 1% or more of the total British non-breeding population of any
native species in any season and non-breeding waterbird assemblages of over 20,000 individuals
will qualify for SSSI selection. The main use of this criterion will be for wintering populations, but,
where data are available, it can be applied at other seasons (for example for pre- and post-breeding
gatherings, non-breeding summer flocks, moulting flocks and passage concentrations). Current
estimates for non-breeding populations (and 1% of GB populations) are given in Musgrove et al
(2013). Use of this criterion for passage rather than wintering populations requires particular care,
as the numbers recorded on sites and nationally during these times will underestimate true

populations due to turnover of individuals through sites.

Assemblage of breeding birds - mixed: lowland damp grassland, lowland fen, open waters
and their margins, scrub, woodland

* Localities which support an especially good range of bird species characteristic of a particular
habitat, as defined by an index value, will qualify for SSSI selection. Different habitats support
different numbers of bird species, and there are geographical differences within the same habitat
type. Therefore, the index value denoting a breeding assemblage of special quality differs between
habitats and may differ geographically in order to maintain the range of the birds concerned. Refer
to Annex 1 for use of species lists and index values, and for the approach to sites consisting of mixed
habitats.

3.6  CURRENT STATUS UNDER STATUTORY MONITORING

The published condition statuses for the units of the SSSI have been reproduced in Table 3.3 below. This

information has been obtained from the Natural England Designated Sites website3.
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Table 3.3 SSSI Units: Current Status Under Statutory Monitoring

Unit | Date Unit name
assessed

Status

Published Comment

Korda Lake

1 22/09/201 Coppermill Down Unfavourable - This site has significant areas where nettles, creeping thistle, bindweed and ragwort are abundant- frequent. The western side has small pockets of chalk grassland
Declining indicator species.
2 15/05/2023 | Tilehouse South Unfavourable - no | Unit condition based on least favourable feature condition. Summary of CSM compliant feature assessment:
change
3 15/05/2023 | Broadwater Lake Unfavourable - no | Habitat Extent
change Common standards monitoring sets a basic target for ornithological SSSls that there should be no reduction in extent of more than 5% of any component habitat
4 15/05/2023 Harefield Lake and | Unfavourable - no of the habitat mosaic supporting the breeding bird assemblage.

change

Broadleaved, mixed and yew woodland, scrub, damp grassland, swamp and fen: The overall extent of habitat has declined by c.5% due to the direct impact of
development. This has reduced the availability of good quality woodland and wetland habitat in the western fringe of the SSSI, an area known to be of particular

value for breeding birds of waterside fringe and wet woodland as it includes part of the habitat corridor of the River Colne.

Standing open water: The extent of standing open water has slowly declined since 2013 in unit 4 (Harefield Lake) where sedimentation has resulted in the lake
contracting, which translates to a reduction in overall extent of standing open water of nearly 5%. Harefield Lake is of relatively low value to most wintering and
wetland birds because of the high levels of turbidity which prevail here (there is a gravel processing facility on the lake margin), but this nevertheless represents a

signiﬁcant loss of open water habitat.

Even in the absence of site survey it is clear that there has been a marked reduction in the extent of component habitat types that support the ornithological
interest features, due to a range of factors. There is clear evidence of change in the relative extent of water fringe habitats since notification as a natural
consequence of habitat succession, and areas that were once scrub and fen have developed into woodland that will support a different range of species. There has
been significant loss of extent of fringing reed bed due to shading by bankside trees, such as at Tilehouse Lake. The formerly open, unvegetated nature of some
exposed islands has long since been lost through growth of willow, and as a consequence there has been loss of supporting habitat for common tern and little-
ringed plover, but conversely has provided suitable habitat for nesting cormorant and grey heron. This places even more importance on conserving the remaining
areas of good quality, semi-natural, water fringe habitat with lower levels of disturbance. It is acknowledged that some of this habitat loss is temporary in nature
and compensatory measures are proposed for losses in connection with HS2 construction works but any further habitat loss should be viewed as representing a

serious threat to the maintenance of the ornithological interest of the SSSI.

Aggregations of non-breeding birds - Tufted duck, Aythya fuligula:

Syr average count 2015-2020 = 341. The target is to maintain the population at or above a minimum count of 450 individuals. WeBS data shows the wintering
population of Tufted duck has been below the site target population since 2016/17 and there appears to be a continuous downward trend in the 2015/16 to
2019/2020 period. Recent data indicates a more positive picture. Even so, it is clear that Mid-Colne Valley SSSI remains locally important for wintering tufted
duck and contributes significantly to the wider Colne Valley Gravel Pits population which is a national stronghold for wintering tufted duck. Habitat suitability for
wintering tufted duck at Broadwater Lake is considered to remain good and the Colne Valley group of pits continue to contribute towards maintaining favourable

conservation status across the species range in England. Therefore, Mid Colne Valley SSSI is considered to remain favourable for wintering tufted duck.
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Date
assessed

Unit

| Unit name

‘ Published Comment

Aggregations of non-breeding birds - variety of wintering species:

This criterion is no longer used for SSSI selection as it is regarded as not really reflecting true value for specialised birds of scarce habitats. The objective is to
maintain the variety of wintering bird species recorded within 10% of the minimum threshold number applicable at time of last revision of the SSSI, which is 81 or
over. This target applies to any bird present. Based on the list of birds recorded from WeBS counts, recent site surveys and interrogation of databases, the
number of wintering species remains within 25% of target. |t would appear there is still a good variety of wintering species using the site, consistent with the

citation. Therefore, this feature of interest remains Favourable-maintained.

Assemblages of breeding birds - Mixed: Lowland open waters and their margins, Lowland fen and Lowland damp grassland:
The 3yr peak mean of BTO index assemblage scores from 2018-2022 = 38. This is a 17% decline below baseline (46). The assemblage score has not declined

below the minimum threshold value and has remained stable since 2018. Therefore, this feature is assessed as Favourable — maintained.

Assemblages of breeding birds - Mixed: Scrub, Woodland:
The 3yr peak mean of BTO index assemblage scores from 2018-2022 = 13. This is a 69% decline below baseline (42). The assemblage score has declined below

the minimum threshold value, although has remained stable since 2018. Therefore, this feature is assessed as unfavourable - no change.

Assemblages of breeding birds - variety of species:
The 3yr peak mean of BTO index assemblage scores from 2018-2022 = 32. This is a 54% decline below baseline (69). The assemblage score has declined more

than 10% below the baseline, although has remained stable (2012 score = 37) therefore this feature is assessed as unfavourable - no change.
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Units 2-4 appear to have been assessed in combination rather than as individual lakes, with the same
comment applied to all three units. It may therefore be assumed that the designated features are spread

across these three units.

It is unclear what scoring system was used but the scores appear similar to the index value / scoring
system for assemblages of breeding birds. The score may relate to an earlier version of the current
published guidance. A query had been raised with Natural England on the scoring system at the time of

report production.

3.7  SSSIFEATURES AND UNITS OCCURING ONSITE

The development proposal for the HWSFAC directly affects Broadwater Lake, a number of its islands,
and the peninsula (the Site). All these areas lie within a parcel of land (‘Broadwater Lake’) which is one

(Unit 3) of the four component parcels of land that together make up the Mid Colne Valley SSSI.

As such, the Site does not comprise a discrete SSSI in its own right. It should be regarded as
contributing a significant proportion of the overall biodiversity of the Mid Colne Valley SSSI.

In total, 75.7ha of the Broadwater Lake unit of the Mid Colne Valley SSSI lies onsite within the
planning application boundary (areas of the Site that lie outside the SSSI boundary include the land

parcels to the south and east and the access road, totally approximately 4ha).

The Site and the extent of the SSSI designation is shown in Appendix B Figure B.1 Mid-Colne Valley
SSSl and SINC.

Table 3.4 SSSI Features and Units occurring onsite

Habitat Feature Estimated | Present Onsite
Extent

Unimproved calcareous grassland 6.9ha No
Standing open water 93.7%ha 60ha (~64%) of open water
Broadleaved, mixed and yew woodland, 41.48ha 10.2ha (~25%). Broadleaved and
scrub, damp grassland, swamp and fen mixed woodland, scrub.

(Absent: yew woodland, damp

grassland, fen and swamp)
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4.0 VISION FOR THE ONSITE SSSI

It is considered that the Site has a wealth of unrealised potential. It could be a much richer and greater

bastion of biodiversity than it currently is.

The vision for the SSSl is to return the Broadwater Lake unit of the SSSI to favourable condition and to
improve its resilience now and in the future and to measurably increase its intrinsic biodiversity value.
This will be achieved through interventions and management aimed at increasing the total amount of life
it supports. The water would be clearer for longer periods; the amount of green plant life within the lake,
on islands, floating rafts, and at its margins would be greater; the number of fish and fowl would be
increased. A greater range of species of waterbirds would be breeding, and in better numbers. In winter,
Broadwater Lake would be a haven for passage and wintering birds. The inherent resilience of the SSSI
to climate change / global warming would be significantly bolstered to secure its survival over the

foreseeable future (50+ years) and hopefully much longer.

4.1 BIODIVERSITY CONSTRAINTS

Physical Limitations

In its present condition, as a lake formed from a gravel extraction pit, the ecology of Broadwater Lake

has been shaped and constrained by the processes that created it.

Broadwater Lake has a relatively flat bottom with limited bathymetric (topographic) variation, formed
mainly of hard clay although with intermittent patches of gravel. The lake also has artificial steeply
banked sides with minimal shallow areas adjacent to the bank. This has created a fairly inhospitable

substrate unsuited to supporting good numbers of plants and invertebrates.

There are a number of limiting factors that prevent aquatic macrophytes (plants) from establishing and
thriving. The water is somewhat enriched with nutrients, evidenced by turbidity and green colour during
the summer (the nutrients support the overgrowth of algae in the water column). The source of the
nutrient enrichment is considered to be due to large numbers of waterfowl defecating into the water.
The resultant green algal growth prevents light penetration into the water column, restricting plant
growth below the surface. The limited availability of organic matter and soft sediments, along with the
water depth and lack of light to deeper levels, ensures that the majority of the lake bottom cannot

support macrophytes.

There are some areas of emergent vegetation (common reed, yellow flag iris, rosebay willowherb, purple
loosestrife, watermint) where the lake bed is shallow enough to support these. When water levels drop,
as they did in 2022 due to the drought, the majority of these areas were killed off (as observed during
surveys on the Site within 2022 and 2023 and pers comms from BSC); this degree of water level
fluctuation is a fairly typical artefact of the lake's artificial origin, and is a further constraint to

development of healthy reedbeds.

The lake condition assessment is provided in Appendix C.
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Ramifications for Biodiversity

As a result of the factors set out above, the lake is relatively impoverished ecologically from what might
be expected. Ecological food webs within the lake are poorly supported and therefore fragile. Minimal
aquatic macrophytes and emergent / marginal vegetation support only localised populations of macro-
invertebrates (although these open water assemblages are moderately diverse and in favourable
condition where they do occur). There are low fish populations, possibly constrained by a lack of aquatic

vegetation and by lack of reFuge and breeding areas within the lake (due to its largely featureless and

denuded bed).

Bird species that feed on either aquatic vegetation or fish will therefore likely occur in lower numbers
than might otherwise be possible. Although the lake is likely to be big enough to support a larger
number of birds, it may not provide those birds with sufficient food to reside at the lake all day. As going
in search of food creates an energetic toll, birds are more likely to find a home within waterbodies that

have ample food and roosting resources.

The lack of extensive areas of floating / emergent or riparian vegetation such as reedbeds means that
birds also have few refuge areas within the lake, leaving them more vulnerable to effects from
disturbance from recreational activities e.g. sailing and fishing, as well as illegal activities such as fly
tipping, camping, poaching, quad bike racing and illegal fishing. The limited availability of island-based

nest / roost sites may also limit the numbers of certain species using the Site.

Table 4.1

Summary of biodiversity constraints arising as a result of the artificial origin of the lake

Physical Constraint ‘ Effect on Biodiversity

Flat bottom with limited bathymetric Inhospitable substrate unsuited to supporting
(topographic) variation good numbers of plants and invertebrates; few

refuge and breeding areas for fish

Bottom formed mainly of hard clay although with | Inhospitable substrate unsuited to supporting

intermittent patches of gravel good numbers of plants and invertebrates

Artificial steeply banked sides with minimal Unnatural landform unsuited to supporting good

shallow areas adjacent to the bank numbers of plants and invertebrates

Moderate nutrient enrichment of water Inhospitable to aquatic macrophytes
environment, evidenced by turbidity and green

colour during the summer

Water too deep and too little light penetrates to | Inhospitable to aquatic macrophytes

allow macrophytes to flourish

Fluctuations in water level killing off emergent Inhospitable to aquatic macrophytes

planting / reedbeds

Limited availability of island-based nest / roost Limitations to the Site's ability to support good

sites; limited sheltered areas due to absence of

areas of extensive emergent / ﬂoating vegetation.

numbers of successfully breeding waterbird pairs

[ territories.
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4.2 IDENTIFICATION OF STRESSORS/PRESSURES
Definition

Definition of 'stressor'”: something that causes a state of strain or tension. Alternative term: ‘pressure’
(as used by Natural England to identify threats to SSSIs). Ecological stressors are thought of as a)
pressures or dynamics that impact ecosystem components or b) processes caused by human and

associated activities.

There are a range of environmental and anthropogenic factors which may easily be recognised as
potential 'stressors’ to any ecologically sensitive site. These include existing current and likely future

scenarios. Unlikely or extreme scenarios are not typically considered.

Stressors typically vary in the degree of pressure they impose over time, and are of medium-long term

or permanent duration.

Stressors are a cause for concern for any ecologically valuable habitat, as over time they may

detrimentally affect habitats and species (both individual species and assemblages of species).

Change in itself is a natural part of any ecosystem, whereby habitats and species exist in a dynamic
equilibrium. However, a loss of biodiversity, such as from a reduction in species composition and habitat
complexity, is a cause for concern particularly within a SSSI. These are recognised as key sites for

supporting both UK and European biodiversity.

Stressors identified for the Site

Stressors identified for the Site (current or potential) are set out in Table 4.2 below, along with a brief

description of potential effects if the stress is unalleviated, or in the absence of mitigation.

Table 4.2 Stressors identified for the Site

If unmitigated / unalleviated

Environmental

Climate change | More extreme temperatures (airand | Resultant damage / death / reduced

- direct impacts | water) during summers and winters, | fecundity to individual trees / habitats /
alongside extreme weather events. species. Potential loss of species from a
specific site, area or country (reduced

biodiversity). Loss of permanent open

water.
Climate change Alteration to water table. Agquatic and terrestrial habitat change
- indirect Water quality likely to change as a (change of assemblage of plant species).
impacts result of greater / lesser water inflows | Resultant changes to assemblage of animal
to a water body. species supported by the altered habitat.
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sailing activities

(BSC)

disturbance to areas of open water
and waterbirds using those areas and
within zone of influence. Activity at a
stable and relatively low level and

within defined area.

Anthropogenic
Current Ongoing stressor forming part of the | No change predicted - assemblage and
permitted baseline - visual and noise breeding success of waterbirds is a

reflection of current level of stress /
disturbance. Birds habituated to standard
activities.

Population increase may increase club
numbers (but this is a choice or may be
regulated by planning permission). This may
increase the number of sailing events, with
resultant slight elevation of daytime

disturbance.

Trespassing /
poaching (fish /
fowl) / camping
and / logging /

Ongoing stressor (occasional /
intermittent temporary short-term)
- visual and noise disturbance to any

areas of lake margins. Incidents may

More likely during summer months.
Potential effects include reduced breeding
success of waterbirds using lake margins or

potential abandonment of nests. In winter -

intermittent noise and visual
disturbance from cranes, plant and
workers over next few years until the
targeted completion (currently mid-

2025). Visual disturbance from
night-time lighting of crane.

Operation of railway: Permanent
intermittent short-duration noise
disturbance to habitats and areas of
open water, and birds using those

areas and within zone of influence

anti-social increase as population increases. increased morbidity of waterbirds as result
behaviour. of increased disturbance; potential
displacement to other waterbodies.
Fly-tipping lllegal waste disposal (solid and Reduction in quality of habitats; potential
liquid) to land or water onsite. Visual | reduction of food webs and lower numbers
and noise disturbance to habitats and | of species supported.
species - occasional / intermittent
temporary short-term. Incidents Effect on sensitive breeding or wintering
may increase as population increases. | birds - energetic toll / potential
Potential fish and bird kills. abandonment of nests.
HS2 Construction of viaduct: ongoing - Designed-in mitigation (and therefore

unavoidable). Birds known to habituate to
regular noise. Residual impact on the lake
identified as not significant within EIA.
HS2 have assumed no long-term residual
impacts. Monitoring will detect any adverse
impacts over the longer term with
mechanism to secure required remediation
in place. The monitoring of the impacts of
HS2 will remain with HS2. Collaboration
and sharing of results to better inform any
remedial action, should any be needed, will

be encouraged.
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(south-west area of the lake and

surrounding terrestrial habitats).

A number of non-native invasive

Construction
of Proposed

Development

lake between August and November
2024 including deployment of
floating reedbeds and tern rafts,
placement of concrete caissons,
removal of islands, creation of new
islands, dredging of central area of
lake for material to reclaim land to
north of peninsula. Increased activity
on land between November 2024
and August 2025 including
construction of HWSFAC facilities.
Significant increase in day-time
visual and noise disturbance to open
water, adjacent bankside, island and
peninsula habitats. Impacting start
of overwintering bird season and bird

breeding season.

Invasive Reduction in quality of habitat through

Species species, both faunal and floral, have continued spread of non-native invasive
been identified on site through the species, likely to be at the expense of
various surveys completed. These native species and overall species richness.
include signal crayfish, Japanese Reduces the area of suitable foraging,
Knotweed and Buddleia. sheltering and breeding habitat for a

swathe of faunal species.
HWSFAC - Construction: Increased activity on Potential effects in-lake include reduced

over wintering population, displacement of
over wintering species to other water
bodies, reduced breeding success of
waterbirds using islands and lake margins,
potential abandonment of nests and
potential displacement of breeding pairs to
other waterbodies. There could be potential
loss of sensitive species (breeding and non-

breeding) from the Site.

Potential reduced breeding of birds within
woodland and adjacent open water and
bankside habitats.

HWSFAC -
Operation of
Proposed

Development

Operation: daytime sailing activities 1
April - 31 September weekdays for
up to 200 children per day (peak
numbers on the lake at any one time:
50 plus instructors). Significant
increase in day-time visual and noise
disturbance to open water used for
sailing, and adjacent bankside, island
and peninsula habitats. Impacting

bird breeding season.

Potential effects in-lake include reduced
breeding success of waterbirds using islands
and lake margins, potential abandonment
of nests and potential displacement of
breeding pairs to other waterbodies. There
could be potential loss of sensitive species
(breeding and non-breeding) from the
Site.

Potential reduced breeding of birds within
woodland and adjacent open water and
bankside habitats.
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Potential displacement of sensitive species
from the Site to adjacent sites, or
otherwise reduction of breeding population

within the area.

The above table of stressors serves to show that the most vulnerable receptors at the Site are its
populations of wintering and breeding waterbirds (both designated features of the SSSI), particularly

species identified to be of greater sensitivity.

The open water habitat itself is also highly vulnerable to both environmental and anthropogenic
pressures, as the water environment is a highly dynamic and responsive medium that reflects any

change swiftly.

4.3  OPPORTUNITIES

There are ample opportunities to enhance the biodiversity of the Site. Mitigating or countering the
physical biodiversity constraints and increasing the resilience of the features of the Site / SSSI to the

stressors identified above is a simple strategy that should reap significant dividends.

The opportunities identified have been set out in the sections below.

The important role of aquatic macrophytes within a lake ecosystem

Agquatic macrophytes, which include various types of submerged, floating, and emergent plants, play
several important roles in a lake ecosystem. By introducing or increasing the total area and biodiversity

of macrophytes present within a waterbody, they can be used to deliver a range of benefits:

e Nutrient cycling: Aquatic macrophytes play a crucial role in the cycling of nutrients within the lake
ecosystem. They uptake and assimilate nutrients, such as nitrogen and phosphorus, from the water
column and sediments. This uptake helps in reducing nutrient levels, preventing excessive algal

growth (eutrophication), and maintaining water clarity.

e Filtration and water quality improvement: The presence of aquatic macrophytes can enhance water
quality by acting as natural filters. They trap suspended particles, absorb dissolved nutrients, and
remove pollutants, including heavy metals, from the water column. As a result, macrophytes

contribute to improved water clarity and reduce the potential for algal blooms.

e Oxygen production: Aquatic macrophytes perform photosynthesis, producing oxygen as a
byproduct. They release oxygen into the water, helping to maintain adequate oxygen levels for fish
and other aquatic organisms. This is particularly crucial during daylight hours when photosynthesis

rates are high.

e Thermal regulation: The above-water parts of emergent macrophytes provide shade, which can help

regulate water temperature and prevent excessive heating in shallow areas. This shading effect can
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be beneficial for fish and other temperature-sensitive organisms, providing a more favourable
habitat.

*  Sediment stabilization: Macrophytes have root systems that help anchor them in the sediment,
reducing erosion and stabilizing shorelines. By reducing wave action, they help prevent sediment

resuspension and the resulting turbidity, which can negatively impact water quality.

*  Primary productivity: Aquatic macrophytes are primary producers and contribute to the overall
productivity of the lake ecosystem. Through photosynthesis, they convert solar energy into organic

matter, providing a food source for herbivorous organisms and forming the base of the food web.

e Habitat and shelter: Macrophytes provide a habitat and shelter for a wide range of organisms. They
create complex structures that offer hiding places, breeding grounds, and nursery areas for fish,
invertebrates, amphibians, and even smaller aquatic plants. The dense growth of macrophytes

provides reFuge from predators and helps support biodiversity in the lake.

As such, increasing the total area of macrophytes within the lake is a key strategy for achieving the

vision for the SSSI.

Achieving the vision - addressing physical constraints

Targeting and remediating / ameliorating the limiting physical features of the Site / SSSI provides
signiﬁcant opportunities for ecological enhancement. Table 4.3 sets out the measures designed into the

Proposed Development.

Table 4.3 Measures to address physical constraints to biodiversity at the SSSI

Physical Constraint ‘ Mitigation

Flat bottom with limited bathymetric | Dredging to increase depth in central sailing areas
(topographic) variation Creation of solid islands and adjacent submerged planting
beds - increase in shallow and emergent areas

Floating islands and reedbeds along with an artificial reef will
provide underwater features for fish (beneath and within

vegetation or roots)

Water too deep and too little light Creation of submerged planting beds - increase in shallow
penetrates to allow macrophytes to | and emergent areas

flourish

Bottom formed mainly of hard clay Use of coir mattresses and floating vegetated islands to
although with intermittent patches provide growing medium for macrophytes

of gravel

Artificial steeply banked sides with New islands to have shallower slopes and shallow water areas

minimal shallow areas adjacent to the | adjacent on at least one side

bank
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Figure B.4  UKHab Plans
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