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1.0 INTRODUCTION

Greengage was commissioned by Hillingdon Borough Council to create a Mitigation and Ecological
Management Plan (MEMP), to cover a period of 30 years, for the new development of Hillingdon
Water Sports Facility and Activity Centre (HWSFAC) at Broadwater Lake, Uxbridge.

The MEMP has been split into five volumes:

*  Volume 1 - Overview of the ecological mitigation and enhancement embedded within the Proposed

Development, focussing on the onsite SSSI.
*  Volume 2 - Practical Implementation:
o Part A: General Information / Handbook
o Part B: In-lake habitat and feature creation and long-term management;
o Part C: Peninsula - creation and management of habitats and features; and

o Part D: Access Road and Broadwater Sailing Club site - creation and management of habitats

and features.

This document is Volume 2 Part C. All parts of Volume 2 should be read in conjunction with Volume 2
Part A.

1.1  USE OF THIS DOCUMENT

This document is designed to be a reference guide for Site Managers.

It provides the key information needed to allow the Site Manager to specify, install and manage the

habitats and ecological features that currently exist or have been prescribed for the Site as part of the

HWSFAC development.

The ecological receptors (‘receptors’ or features’) at the Site comprise:

e New habitats to be created;

*  Existing habitats to be managed and / or enhanced; and

o Other features to be created.

Key details provided within this document for each ecological feature of interest are:
a. The principles behind the design of each feature;
b. How the ecological features should be managed (what, where, when, how, who);
c. What the goals for each feature are;
d. How to undertake effective monitoring (what, where, when, who); and
e. What to do if monitoring identifies that there is a problem.

The goals for each ecological receptor, along with the prescribed management and monitoring, are

designed to incorporate contemporary best practice, legislation relating to wildlife and biodiversity,
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Biodiversity Action Plans (BAPs), planning policy, and objectives of key stakeholders such as Natural

England and local conservation groups.

1.2 APPENDICES

Appendix A provides two figures: a map showing the component areas of the Site (Figure A.1) and a

map showing the ecological mitigation and enhancements planned for the Site (Figure A.2).
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2.0 HABITATS AND FEATURES

The features to be installed and habitats to be created or enhanced at the peninsula as part of the

HWSFAC development are set out below.

2.1 HABITAT CREATION

Habitats to be created prior to the operational stage of the development are set out in Table 2.1 below.

Table 2.1

Habitat creation at the peninsula

Feature | General description

Species-rich grassland

Hard-wearing meadow mixture with a good percentage of wildflowers to
underlie activity and camping areas and provide cover around scrub,

retained trees, car parking and along the access road within the peninsula.

Wildflower Seed on

Drought-tolerant wildflower seed (typical of biodiverse roofs) to be

Aggregate Surfacing scattered on aggregate surfaced areas (boat parking areas).

Thorny scrub Bands of thorny scrub to prevent access to areas which require protection
from disturbance

Ponds Creation of a wildlife pond which can support pond dipping activities

Open Mosaic Habitat Creation of small-scale OMH around the pond

Moss lawn pioneer
habitat

Creation of receptor site and translocation of pioneer habitat to its new

location.

Fruiting Trees

Planting of fruiting trees within an orchard area or fruit tree walk within

the activities area.

Native broadleaf trees

Planting of trees across the peninsula

Biodiverse green roofs

Creation of green roofs on single storey structures, with invertebrate

features such as rope coils.

Swales as rich flower

resource for

invertebrates

Swales to catch surface runoff and create small areas of damp flower-rich

habitat at the peninsula

2.2 HABITAT ENHANCEMENT

Management and / or enhancement of existing terrestrial habitats have been prescribed during the

lifetime management of the Site.
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Table 2.2 Habitat management and enhancement at the peninsula

Feature | General description

Wet Woodland - Management to improve structure and increase species diversity over

peninsula time

Lowland Mixed Management to improve structure and increase species diversity over

Deciduous Woodland time

(LMDW) - peninsula

2.3 FEATURE CREATION

Table 2.3 Ecological enhancement features prescribed for the peninsula
Feature or Specific General description
Habitat
Generalist Bird Boxes Bird boxes for woodland breeding species
Bat Boxes A range of crevice and cavity bat boxes, with a small number

maternity and hibernation boxes

Hedgehog Highways Gaps beneath boundary features to ensure hedgehogs can access all
suitable site areas

Brash and Log Piles To benefit amphibians and reptiles

Log Piles To benefit invertebrates

Hibernation Sites and Basking | Enhanced habitat for reptiles and amphibians
Banks

Compost Piles Egg laying sites for reptiles
Invertebrate Hotels Provision of nest sites for a wide range of invertebrates
Bee Bricks / Posts Provision of nest sites for a range of solitary bees
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3.0 SPECIES-RICH GRASSLAND

3.1 LOCATION

Species-rich grassland will be planted across the peninsula outside of woodland areas, except where
other habitats have been prescribed (such as pond, mosaic habitat, scrub). As set out in Figure A.2
Ecological Mitigation Plan in Appendix A.

3.2 DESCRIPTION

A hard-wearing meadow mixture of fine but robust grasses and around 15 species of wildflowers.

3.3 LONG TERM VISION

A durable green sward across the Site able to survive under a range of use conditions. Provision of a
range of flowering herbs to support common widespread invertebrates. Grassland to vary in sward
length across the area, with bare patches in areas of heavy use and on the beach, and longer patches at

the rear of buildings and secluded corners.

3.4 MANAGEMENT PRESCRIPTION

Ground Preparation

As the grassland is being created and likely planted into imported soils, ground preparation will comprise
cessation of construction works within an area after the ground has been levelled and prepared to
accept the imported soil. Soil test certificates will be obtained to assess pH and nutrient status, these

are factors that will affect its suitability for use for a flower-rich meadow mixture.

Sowing and Grassland Establishment

Following ground preparation, seeding will be undertaken with an appropriate wildflower species mix
such as Emorsgate’s EM1 -~ General Meadow Mixture. This is a complete mix composed of 10% native

wildflowers and 90% slow growing grasses.

Seed is best sown in the autumn or spring but can be sown at other times of the year if there is
sufficient warmth and moisture. The seed must be surface sown and can be applied by machine or
broadcast by hand. To get an even distribution and avoid running out divide the seed into two or more
parts and sow in overlapping sections. Do not incorporate or cover the seed but firm in with a roll, or by

treading, to give good soil/seed contact.

First Year Management

Most of the sown meadow species are perennial and are slow to establish. Soon after sowing there will
be a flush of annual weeds, arising from the soil seed bank. These weeds can look unsightly, but they will

offer shelter to the sown seedlings, are great for bugs, and they will die before the year is out. So resist
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cutting the annual weeds until mid to late summer, especially if the mixture contains Yellow Rattle, or
has been sown with a nurse of cornfield annuals. Then cut, remove and compost. Early August is a good
time. This will reveal the young meadow, which can then be kept short by grazing or mowing through to

the end of March of the following year. Dig out any residual perennial weeds such as docks.

Management and Maintenance Once Established

In the second and subsequent years EM1 sowings can be managed in a number of ways which, in
association with soil fertility, will determine the character of the grassland. The best results are usually
obtained by traditional meadow management based around a main summer hay cut in combination with

autumn and possibly spring mowing or grazing.

Meadow grassland is not cut or grazed from spring through to late July/August to give the sown species

an opportunity to flower.

After flowering in July or August take a ‘hay cut’: cut back with a scythe, petrol strimmer or tractor
mower to ¢ 50mm. Leave the ‘hay’ to dry and shed seed for 1-7 days then remove from site. Mow or

graze the re-growth through to late autumn/winter to ¢ 50mm and again in spring if needed.

In order to achieve 'good’ condition for biodiversity net gain purposes, the sward height should be varied

(at least 20% of the sward is less than 7 cm and at least 20 per cent is more than 7 cm).

Any weeds should be pulled when necessary and scrub, such as bramble and bracken, managed so that it

does not interfere with grass growth.

Remove any litter where necessary.

3.5 MONITORING

Monitor for any signs of the grassland not establishing or deteriorating, as remedial actions will need to

be taken such as reseeding in patches.

Wildlife surveys such as for invertebrates can provide a valuable indicator for how biodiversity value of
the habitat is increasing. Habitat checks to ensure that the habitat is falling in line with biodiversity net

gain criteria should also be undertaken.

3.6  BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for other neutral grassland.
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4.0 WILDFLOWER SEED ON AGGREGATE SURFACING

Location Boat parking areas. As set out in Figure A.2 Ecological Mitigation Plan in
Appendix A

Important Bare substrates with sparse calcareous wildflowers tolerant of drought. Unlikely

Features to establish everywhere but will take hold where conditions allow.

Long term vision
g

To enhance the Site for invertebrates that are characteristic of open flower-rich
habitats.

Management

Prescriptions

Seed mixture of 15+species of drought tolerant wildflowers (e.g. Emorsgate
EM6) to be spread per supplier's recommendations.

Remove human litter.

Over time, provision of patches of soil and sand in sheltered areas identified to

be good for wildflowers.

Biosecurity

NA

Monitoring

recommendations

Annual inspections in summer.

Monitoring

criteria

Presence of a range of flowers in patches or providing sparse cover.
At least 8 species from the original mix to survive and persist at the Site.

Presence of woody shrubs or invasives.

Criteria to trigger

remedial actions

Complete absence of wildflowers on the aggregate surfacing - conditions too

harsh for wildflowers.

Likely remedial
actions to be

prescribed

Reseeding with wildflower seeds every few years, perhaps with additional
cornfield annuals to give an annual boost.

In very bare areas - creation of small rubble mounds in strategic locations to
create shelter and provide less challenging substrate - to provide a location for
wildflowers to take hold and establish.

Access To Nature

Showcasing how wildflowers may grow on even difficult substrates and that

'weeds' should be left wherever possible as they can exploit any little niche and

are valuable for wildlife.
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5.0 THORNY SCRUB

Location In bands around the lagoon and activities area, to control access to areas sensitive
to disturbance. As set out in Figure A.2 Ecological Mitigation Plan in Appendix
A

Important Native thorny shrubs planted sufficiently close together to prevent easy passage

Features by humans.

Long term vision

A sprawling band of native scrub supporting nesting birds and with flowers and

fruits for invertebrates and small mammals.

Management

Prescriptions

Planting within prepared pits may be necessary as a result of concrete and
artificial ground conditions. Establishment and management for first five years as
per supplier's instructions. Gapping up if individual plants die or short sections fail
in the longer term; fencing may be needed if ground conditions prove too

challenging in some areas.

Biosecurity NA

N\onitoring Annual inspection to check integrity of physical barrier.
recommendations

Monitoring Healthy plants, no signs of disease.

criteria

Criteria to trigger

remedial actions

Dead and dying shrubs; signs of disease.

Likely remedial
actions to be

prescribed

Creation of replacement planting pits; replanting with species that have proven

to be successful at the Site; replacement of shrubs with fencing if required.

Access To Nature

NA
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6.0 POND

Location A biodiverse pond is to be created within the activity / camping area of the Site
as a teaching resource for activities like pond dipping.
As set out in Figure A.2 Ecological Mitigation Plan in Appendix A.
Pond at peninsula to be enclosed by a fence for safety to prevent unsupervised
access.
Important Ponds constructed in areas where concrete exists will incorporate a suitable
Features impermeable base layer to prevent water ingress to the underlying made ground

and to prevent pond leakage.

Open water that is sunlit for at least part of the day. Sufficient depth for good

water quality and to remain cool, and not dry out fully during summer months.
Range of native freshwater plants, submerged, marginal and emergent.

Shrub planting adjacent to the pond in one location to provide a shaded area. A
range of habitat features for frogs and toads to be provided in the shaded area,

including partially buried ceramic plant pots, leaf piles, log piles.

Long term vision
g

To increase the biodiversity of the Site through introduction of new habitats and
plants not originally present. To attract and support a moderately diverse
assemblage of invertebrates that will in turn support any foraging animals
(reptiles, amphibians, birds, bats). To increase the provision of wildflower-rich

areas. To enhance foraging areas for bats.

Management

Prescriptions

Quarterly management. Check of water levels and nutrient levels. Removal of
litter and excessive leaf litter. Management of aquatic plants - cut back vigorous
plants in summer. Trimming back of surrounding shrubs and trees to prevent

excessive encroachment and overshadowing.

Biosecurity Boot washes and disinfectants must be used between ponds to halt the transfer
of disease between waterbodies.

Monitoring Annual monitoring in late spring/ early summer.

recommendations

Monitoring Range of native plant species present.

criteria Water quality monitoring.

Percentage overshadowing (by oversailing vegetation).

Area of open water.

Criteria to trigger

remedial actions

Presence of invasive species.

Presence of significant algae cover.

Presence of significant scrub or oversailing vegetation.
Evidence of damage or disturbance.

Loss of water / reduced water levels.
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Likely remedial
actions to be

prescribed

Removal of invasive plants and implementation of special control measures to
eradicate if possible.

Algae control measures.

Drain pond to repair liner - replace the removed sediment, plants etc after repair
and refilling.

Creation of new pond in a suitable alternative location, and removal of the

original if significant problems reoccur.

Access to Nature

Ponds are a valuable educational resource and allow HOAC users to see native

wildlife up close through activities like pond dipping.
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7.0 OPEN MOSAIC HABITAT

Location A small area of mosaic invertebrate habitat will be created within the activities
area of the peninsula adjacent to the pond.
As set out in Figure A.2 Ecological Mitigation Plan in Appendix A
Important Fully sunlit c. 30m2 area adjacent to the wildlife pond, with plenty of bare
Features ground created with piles of rocks, rubble, crumbly soil and sand and small

patches of concrete to create small dish-like impressions to catch raindrops, with
pieces of broken ceramic set in. Seed the bare substrates sparsely with
calcareous wildflowers. Amongst the piles of rocks and sand, plant with 3 - 4

different individual dwarf flowering shrubs.

Long term vision

To enhance the Site for invertebrates that are characteristic of open flower-rich
habitats.

Management

Prescriptions

Leave any leaf litter accumulation on and around log piles for invertebrates.
Remove human litter.
Replace eroded substrates and remove choking / invasive vegetation from areas

where bare patches are required (sandy slopes, rockpiles).

Biosecurity

NA

Monitoring

recommendations

Annual inspections in spring.
Invertebrate survey of Site 2 years post-completion and again after 5 years post-

completion.

Monitoring

criteria

All key elements present; no significant wind erosion of sandy piles etc.
Presence of invertebrate assemblages similar to or exceeding that recorded for

the baseline assessment

Criteria to trigger

remedial actions

Invertebrate population does not reach favourable status for 'rich flower

resource’.

Likely remedial
actions to be

prescribed

Replacement of sand or other eroded materials.
Reseeding with wildflower seeds, perhaps with additional cornfield annuals to give

an annual boost.

Access To Nature

This habitat will show children the range of different substrates and plants that

many invertebrates need to flourish.
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8.0 MOSS LAWN PIONEER HABITAT

In 2022 and 2023 during baseline ecology surveys for the new development, much of the hardstanding

at the Site had areas of moss lawn, in places undisturbed for several years. For educational purposes,

around 20m? of moss lawns have been preserved from disturbance during buddleia clearance and site

development.

Location

During construction: placed onto sheeting and moved to an area of retained
concrete at the activities area. The fencing will remain in place until construction
is complete.

During operation: activities area (exact location TBC). Shaded location on intact
concrete hardstanding. Fenced to prevent human disturbance and preserve long-

term. To be set out in Figure A.2 Ecological N\itigation Plan in Appendix A.

Important

Features

Moss lawns are specialist pioneer habitats found on concrete and other hard
surfaces; they commence the process of accumulating organic matter, later
allowing other species to grow.

Moss lawns should have a variety of mosses, lichens and slime moulds growing on

damp impermeable surfaces.

Long term vision

To retain an area of pioneer habitat for educational purposes and conserve

biodiversity at the Site.

Management

Prescriptions

Annual removal of human litter. Prevent disturbance by keeping fence intact.
Leave any leaf litter accumulation on this habitat as this would form a natural

part of the pioneer process.

Biosecurity NA

Monitoring Annual inspections in April.

recommendations

Monitoring Presence of lichens and mosses; indications of damp ground conditions; good
criteria shaded conditions.

Typically moss lawns are subject to drought and recover well in wet periods.

Significant drying during summer is therefore expected.

Criteria to trigger

remedial actions

Evidence of significant disturbance (not from small mammals or wind).

Likely remedial
actions to be

prescribed

Move to more sheltered area; provide additional water source; strengthen
fencing or add educational signage.

Alternatively this habitat may not survive long-term given the planned changes
to the Site. As it does not support rare or protected species, its loss will only have
a small non-significant impact on educational value at the Site. It may then be

replaced with a rain garden or other useful educational planting.
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Access To Nature | This habitat will show children how plants colonise new hard habitats (like

volcanic islands) and prepare the way for larger plants and trees to be able to

develop.
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9.0 NATIVE BROADLEAF TREES

9.1 NEW PLANTED TREES
Location Across the peninsula as part of landscaping around car parking and buildings, and
within the activities area.
As set out in Figure A.2 Ecological N\itigation Plan in Appendix A
Important A range of healthy and attractive flowering and fruiting native broadleaf trees.
Features Set within functional planting pits / medium.

Long term vision
g

To enhance the biodiversity of the Site.

Management

Prescriptions

As per supplier’s specification for first five years. Long-term management for full

growth and longevity / health.

Biosecurity

Ensure trees are sourced from a local nursery and free of disease.

Monitoring

recommendations

Five yearly inspections.

Monitoring

criteria

Condition of planting pits. Continued healthy growth.

Criteria to trigger

remedial actions

Death or disease of individual trees.

Likely remedial
actions to be

prescribed

Replacement planting. Amended species to better suit conditions or select for
species which are more successful at the Site. Alteration or replacement of

planting pits.

Access To Nature

Will provide a natural setting to the newly constructed areas of the Site,

reinforcing the Site's value for biodiversity and wildlife.

9.2 RETAINED TREES
Location Across the peninsula as part of landscaping around car parking and buildings, and
within the activities area.
As set out in Figure A.2 Ecological Mitigation Plan in Appendix A
Important Retained mature native trees (typically willow) will be coppiced to facilitate the
Features Proposed Development and managed long term for health, structure and

biodiversity.

Long term vision
g

To enhance the biodiversity of the Site.

Management

Prescriptions

Long-term management for full growth and longevity / health.

Biosecurity

N/A

Monitoring

recommendations

Five yearly inspections.
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Monitoring Continued healthy growth.

criteria

Criteria to trigger | Death or disease of individual trees.

remedial actions

Likely remedial Replacement planting. Amended species to better suit conditions or select for
actions to be species which are more successful at the Site. Provision of planting pits for any
prescribed replacement planting.

Access To Nature | Will provide a natural setting to the newly constructed areas of the Site,

reinforcing the Site's value for biodiversity and wildlife.
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10.0 FRUITING TREES

10.1 LOCATION

A number of different fruiting tree species are proposed to be planted at the peninsula, within the

amenity and camping area on the peninsula, located at approximate Ordnance Grid Reference TQ

04678 89117. See Figure A.2 Ecological Mitigation Plan in Appendix A.

10.2 DESCRIPTION

Fruiting trees, including a range of species and ages, are to be planted on site including the likes of apple
(Malus spp.), plum (Prunus spp.) and cherry (Prunus spp.). Species used are to be native to the UK,
whilst chosen for their resilience to drought and water logging. Trees are proposed to line walkways and

activity spaces, surrounding the campsite on the peninsula.

10.3 LONG TERM VISION

The presence of fruit trees on site, will not only improve biodiversity value on site (acting as foraging
resources and commuting routes for numerous species), but also provide ecosystem services and

education for users of the site.

Transplanting trees will provide areas of shade, which is especially important for amenity areas, to
provide cooler areas in hotter temperatures. Trees also have the extra benefit of helping to purify air,

sequester carbon and screen areas off.

Fruit trees will also provide an educational resource for users of the site, and activities can be introduced
surrounding tree lifecycles and biodiversity. Fruits on the trees can also encourage a ‘community garden’

feel to the site.

Species used must be climate resilient (for example can withstand drought and water logging), so to
withstand future climatic changes and continue to provide value into the future. Choosing climate
resilient species will also mean that there is a reduced likelihood of habitat failure and therefore costs for

recouperation and management.

10.4 MANAGEMENT PRESCRIPTION

Ground Preparation

Fruit tree planting is proposed within an area of concrete hardstanding. These will be planted in tree pits.

The management prescription for tree planting set out in MEMP Volume 2 Part A should be followed

for fruit trees if located where underlying concrete needs to be removed.
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Planting

After clearance and ground preparation, early mature fruit trees can be planted. It is recommended that
these older specimens are used instead of saplings, so that trees can start producing fruits and flowers

soon after establishment, instead of waiting for trees to grow to maturity to produce.

Trees must be transplanted in early spring whilst they are still dormant, avoiding active growth periods

where they have started budding and flowering.

New trees can be watered in using a rosette head watering can, to evenly distribute water at a low
pressure and slow speed. Watering must be undertaken at dawn and or dusk to reduce the loss of water

to evaporation on hot days. During winter, trees will need much less watering.
Given the artificial ground conditions, a watering system should be considered for installation.

If soil and ground conditions allow, grassy areas as described in the grassland enhancement section

above should be included at the base of the trees.

Maintenance

If grasses are established around bases of the trees, or within tree pits, this should be managed similarly
to guidance within the grassland section above. The grass should be left to grow throughout summer to
allow for species to flower and seed. Cuttings should be undertaken in late autumn with seed heads left
on the ground for around a week before being moved onto compost piles. The use of strimming should

be avoided to minimise risk of damaging tree bark.
All weeds and litter must be removed when necessary.

Any tree maintenance needed, for example for health and safety reasons, must be undertaken outside
of breeding bird season (March to September inclusive), and must be undertaken by arborists that work
closely with the Bat Conservation Trust whom are aware of bat legislation and tree potential. If potential
bat features are found and due to be worked on, surveys must be undertaken to assess the

presence/likely absence of bats before works commence.

Any timber felled must be retained and used as deadwood in the wet woodland or broadleaved

woodland. Extra timber may also be used to create invertebrate hotels or loggeries.
Any dropped fruits must also be left to provide foraging resource for wildlife.

The use of chemicals such as pesticides, herbicides and fertilisers must be avoided when managing this

habitat.

10.5 MONITORING

Monitor the trees for transplant shock which can occur after they’ve been planting due to stress. Signs
to watch out for include leaf drop, browning leaves, stunted growth, premature autumn colouring and
branch die back. If signs of transplant shock are recorded, then an arboriculturist must be contacted to

establish a management plan to ensure plant recovery.
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Undertake annual tree safety inspections on an ongoing basis, of trees for general defects and

associated high priority health and safety issues: implement any remedial work as required.

Undertake quarterly checks to access visitor pressure (litter, trampling etc) on vegetation and soil
structure: review measures and increase if necessary i.e. install interpretation boards to advise on tree

fragility etc.
Monitor trees for breeding bird use and for bat features.
Monitor trees for the production of fruit.

Monitor trees for fungus, pest and disease. If any signs of these appear then an arboriculturist must be

consulted.

10.6 BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for individual trees.
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11.0 BIODIVERSE GREEN ROOFS

11.1 LOCATION

Biodiverse green roofs are proposed on all flat roofed buildings at the peninsula. See Figure A.2

Ecological Mitigation Plan in Appendix A.

11.2 DESCRIPTION

Suitable seed mixes can be procured from a variety of retailers that are tailored for exposed, low-
nutrient conditions on roof tops. A suitable seed mix would be the ER1F - Wildflowers for green roofs
mixture from Emorsgate' or Bauder’s Flora 32 Seed Mix which contains 49 species including 35
wildflowers on the RHS Plants for Pollinators list. The diverse mix of species increases the flowering
period, increasing the availability of nectar for pollinators throughout the year. This seed mix, or similar

products from other suppliers, will be used on the biodiverse substrate areas.

Due to the unpredictable nature of colonisation and its dependence on plant propagules in the area, the
low-nutrient substrate will be seeded and plug planted with a suite of native species of known value for
the targeted ecological receptors. The diverse mix of species increases the flowering period, increasing
the availability of nectar for pollinators throughout the year. Seed mixes and species composition will
vary across the roof depending on substrate types. Seeds will be sown at a rate of 5g/m2 with plugs
planted at a density of 15-20/m2 with a minimum root ball of 25cm3.

Table 11.1 Suggested species

Common Name ‘ Scientific Name

Sea thrift Armeria maritima
Verbena purple top Verbena bonariensis
Great mullein Verbascum thapsus
Yarrow Achillea spp

Lesser calamint Calamintha nepeta
Common primrose Primula vulgaris
Mother-of-thyme Thymus polytrichus

Substrate Specification
A total of three roof surfaces should be used to improve habitat heterogeneity and increase ecological
niche provision:

e Atypical biodiverse substrate designed for extensive living roofs, composed of recycled crushed
brick, expanded clay shale and recycled organic content (for example Bauder’s Biodiverse

Substrate®);

e Caledonia cobbles of roughly 40-120mm size mixed with the biodiverse roof substrate; and
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e Water collection trays for ephemeral wetland planting. These are to be lined with suitable aquatic

compost and cobbles.

Use of a variety of substrate types should result in habitat mosaics forming, resulting in greater habitat

diversity for invertebrates.

Installation

Issues with living roofs most commonly occur as a consequence of poor installation. With this in mind
only experienced, suitably qualified and dedicated living roof providers should be used for the living roof
install. The provider will be given all plans relating to the design of specific roofs as well as this Design

Guide document.

As per guidance in the GRO code?, the following 4 steps should be followed prior to the planting of

roofs:

1. Prior to installation of the planting, the substrate, drainage layer and any moisture mat should be

saturated;
2. Pre-water the plants before removing them from their trays;
3. Insert plants and gently water them in; and

4. Ensure that the substrate is irrigated for an initial period of 4-6 weeks to allow the plants to

sufficiently establish themselves.
Invertebrate Features

Log pile

A log pile made up of wood from broadleaved trees such as oak and beech, and from fruiting trees such
as apple and pear should be installed on each of the biodiverse roofs. Logs to be at least 100mm in
diameter with the bark still on. Logs in contact with the substrate will remain damp underneath, which is
vital for many invertebrates such as woodlice. Logs will be placed both vertically and horizontally in
clusters; vertical standing wood will be incorporated by submerging the logs into the full depth of the

substrate, ideally in the deeper sections, again using a range of diameters and lengths.

Sandy piles

Many species of burrowing solitary bees and wasps require sandy areas to burrow and nest. Provision of
sandy piles provides nesting opportunities for such invertebrates within close proximity of a foraging
resource. One sandy pile will be incorporated on each area of biodiverse roof. It will be compacted to
form a sandcastle effect, and be 50cm high covering one square metre, with 300 angled sides. Rocks

and stones may be placed on the surface to increase stability.

Rope coil

A rope made from natural fibres will be used such as Manila rope which is suitable for general outdoor

use. Manila rope is made from the leaves of the plant Musa textilis and will last up to 10 years, reducing
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maintenance requirements. The rope will be coiled in a spiral shape to cover an area of 1m2; the rope will
be coiled loosely to ensure suitable gaps are created for invertebrates. Pegs will need to be used to
harness the rope to the roof and ensure that it cannot blow away. One rope coil will be installed on each

area of biodiverse roof.

Figure 11.1 Examples of Log piles on biodiverse roofs

11.3 LONG TERM VISION

Green roofing will create extra habitat for invertebrates, and will provide additional opportunities for

additional wildflower species to grow on site.
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11.4 MANAGEMENT PRESCRIPTION

Extensive biodiverse roofs should require little maintenance following initial install and irrigation during
establishment. A single inspection should be undertaken annually. Drainage outlets should be inspected
and cleared where necessary, nuisance species such as Buddleja or Canadian fleabane (Erigeron
canadensis) should be removed. Living roof maintenance should be undertaken by the roof supplier. This

should take place annually for the lifetime of the green roof.

Check for intactness of habitat features including rope coils and sandy piles.
Re-plant or supplement planting where necessary if signs of degradation are present.
Weed out competitive species such as buddleia.

The green roofing must be irrigated thoroughly after hot weather.

11.5 MONITORING

It is recommended for a Suitably Qualified Ecologist (SQE) to undertake a monitoring survey at 5-year
intervals for 25 years (five visits in total). During these surveys the SQE would observe indicators of
success and deficiency in the habitats, and habitat features, on site. The SQE will then make any

remedial recommendations accordingly.

Indicators of deficiency include:

* Bare/gappy and poorly established plants;

*  Excessive presence of invasive and competitive species in areas of planting; and

*  No evidence of invertebrates using the green roof features.

11.6 BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for biodiverse roofs.
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12.0 SWALES

12.1 LOCATION

Swales are a type of Sustainable Urban Drainage System (SUDS) and act as a natural drainage and
water quality treatment solution for surface water runoff. They are ideally suited to be placed around
amenity areas and boat wash stations on the peninsula. See Figure A.2 Ecological N\itigation Plan in

Appendix A.

The requirement for these features to attenuate surface water runoff prior to its discharge into the lake
can be found in the combined Flood Risk, Sequential Testing and Drainage Report provided as
Appendix 8.x (TBC for final version of this MEMP) of Chapter 8 Water Resources and Flood Risk of
the ES.

12.2 DESCRIPTION

The inclusion of SUDS on site aims to act as a natural drainage solution, to control the rate of surface
water run-off, that may also be polluted from land-based activities, into the lake. SUDS can be made to
be biodiverse and therefore provide many pollinator friendly species for invertebrates. Species chosen
should also be able to handle greater periods of drought and submergence. The use of appropriately
designed naturalised SUDS is key to the successful prevention of any increase in nitrogen of phosphate
nutrients, hydrocarbons and silt from surface water runoff into the lake. The SUDS design will follow

best practice (such as The SUDS Manual C753 prepared by CIRIA) and will include the following:

e Lining of the bed of the SUDS wetland basins with clay to prevent surface water entry to
underlying made ground and groundwater if existing concrete has to be removed to create these

features;

e Initial over-deepened ‘sediment forebay' to trap fine particles and reduce the levels of phosphate

passing beyond the SUDS feature;

*  Ensure that water spreads out across the whole of the basin to maintain plant growth necessary for

the uptake of nitrogen-based nutrients and other contaminants that may be present;

e Use of suitable plant species known for their effectiveness in managing nutrients and other
potential contaminants including water forget-me-not (Myosotis scorpoides), common bistort
(Persicaria bistorta), flag iris (Iris pseudacorus), purple loosetrife (Lyrthrum salicaria), marsh
marigold (Caltha palustris), ragged Robin (Lychnis floscuculi), sweet woodruff (Galium odoratum);

and soft rush (Juncus effusus).

e Implementation of management activities that include: rotational cutting/removal of vegetation
(and associated nutrients) and removal of any sediment in the initial forebay’; placing of cut
vegetation/sediment in a location on site where it will not runoff back to the lake; checking water

levels/wetness to maintain vegetation and effectiveness.
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12.3 LONG TERM VISION

The use of SUDS around the peninsula will help to control the rate of water run-off from amenity and
leisure areas reaching Broadwater Lake and other waterbodies, which could cause chemical imbalances

and nutrient enrichment.

Enriching SUDS systems with species of notable value to wildlife (such as those on the RHS plants for
pollinators list), will help to create patches of biodiverse planting around boat stations to retain the

natural character of the site, provide more accessible green space, whilst enhancing the area for wildlife.

12.4 MANAGEMENT PRESCRIPTION

Before any SUDS are planned for, designed or created, a site assessment must occur to record the
drainage on site including the location of existing drainage infrastructure and soil composition. This will
help to locate the most beneficial areas to locate SUDS on site. The chosen location should also take
into account the context of activities happening near to any SUDS systems and any site-based needs or

constraints.

Stakeholders should be contacted early in the design phase to ensure that SUDS are meeting the needs
of all requirements such as pollution control and flooding. Additionally, SUDS should have appropriate

access FOI’ maintenance PUFPOSGS.

Management of SUDS should be undertaken in line with the provider's requirements, however may
include carrying out routine inspections, removal of litter and high accumulation of silt, and the
trimming of vegetation. Vegetation should be managed outside of the breeding bird season and only

mown once a year to retain any seed heads and flowers that may have grown.

12.5 MONITORING

Monitoring should occur to check if the SUDS are working efficiently; a build-up of silt may indicate

that the system is working and minimising pollutants from reaching the waterbodies.

12.6 BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for swales.
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13.0 WET WOODLAND

13.1 LOCATION

Areas of wet woodland are found centrally on the main peninsula centred on Ordnance Survey Grid
Reference TQ 04668 89187. The wet woodland habitat covers approximately 1.12h (based upon

mapping exercises undertaken by Greengage).

13.2 DESCRIPTION

The wet woodland on site predominantly consists of willow (Salix spp.) and alder (alnus glutinosa) and
has developed on an area of former silt lagoon. Trees appear to be around 50 years old and are
substantially larger than those across the rest of the site, indicating a higher percentage of organic
matter in the substrate. Areas of standing water are present beneath the trees; this distinguishes this
habitat from other woodland types at the site. The wet woodland is very dark, with a closed canopy and
limiting light entering the woodland. Ground flora comprised dominant nettles (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).

13.3 LONG TERM VISION

The wet woodland on site will be retained and managed to improve its biodiversity value for notable
invertebrates and other species. A small number of glades should be created to allow for light to reach
the woodland floor, promoting the growth of a higher diversity of ground flora to attract a range of

invertebrate species. Dead wood should be retained to create further habitat opportunities.

No public access will be allowed to the wet woodland.

13.4 MANAGEMENT PRESCRIPTION

Management of the wet woodland is expected to be fairly minimal. The woodland should mainly be
managed to improve structure, through creation of clearings. It may be possible to introduce additional

native tree and understorey plant species.

Open Space

Introduce small open areas (small glades) in year one through rotational coppicing, with the aim to let in
light and diversify woodland ground flora, which should be allowed to regenerate rather than sowing
seed. The creation of these open areas may be beneficial to include around water filled ditches to allow

for herbs and aquatic plants to grow, or towards the edge of the habitat. Widespread coppicing must not
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be undertaken as this will alter the habitat dynamic of the woodland type. Shaded areas should still be
heavily maintained, and mature trees should not be compromised. Instead, smaller strands, preferably of
any non-native species should be targeted over native and mature specimens. Veteran and rare tree

species must be retained.

No seeds should be spread in openings to encourage new ground flora growth, and instead natural
regeneration is encouraged to allow local species to grow, in keeping with the site's national character.

Here, there is potential for a diversity of species to grow to act as foraging and pollen resources for local

wildlife.

Any weeds or undesirable species such as nettles, thistle and dock should be removed by hand as

necessary.

Water Levels

Maintain water levels by refraining from draining the site and allow for natural flood cycles to occur.
N\onitoring of water levels may be useful to allow trends and change as a result of climate change to be

detected, and management adjusted accordingly.

If the woodland is beginning to dry out, interventions may be considered, or nature allowed to take its

course; this should be determined at the time in accordance with best practice.

Reduced water levels may result in the invasion of nettle and bramble which can lose important habitat

for butterflies and moths®.

General Maintenance

Maintenance of the woodland must be kept to a minimum to retain structural diversity and age range,
as well as to avoid habitat disturbance. No excessive cutting or tidying must take place (for example
removing dead tree stumps) as dead matter will form a nutrient rich hummus layer, which is essential for
healthy plant growth. Dead wood must be retained including any tree stumps or secure dead trees (such
as monoliths). If works need to take place for health and safety reasons, all timber must be left in the

woodland, ensuring some is left in waterlogged areas.

13.5 MONITORING

e Basic and repeatable monitoring information should be gathered at appropriate levels (at least
annually), and will be analysed to ensure the management is delivering the desired outcomes.
Surveys may include NVC Phase 2 type surveys to gather detailed species information and

determine success of woodland management.

e The woodland must be assessed annually to ensure that the habitat is not drying out and that water

levels are maintained. Adaptive management must occur if water levels have dropped.
*  Undertake invertebrate survey within the woodland to assess biodiversity uplift.

*  Monitor for invasive species and remove when necessary Following correct guidance.
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*  Monitor growth of scrub and grassland. Remove weeds or invasive species when necessary.

13.6 BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for woodland.
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14.0 LOWLAND MIXED DECIDUOUS WOODLAND

14.1 LOCATION

Lowland mixed deciduous woodland surrounds the wet woodland at the peninsula.

14.2 DESCRIPTION

The woodland was found to be less than 50 years old and species poor, being dominated by willow, birch
(Betula pendula) and alder. The ground conditions were mostly comprised of hardstanding with species-
poor ground flora, dominated by nettle Urtica dioica) with occasional bramble (Rubus fruticosus agg.),
cleavers (Galium aparine) ivy (Hedera helix) and buttercup (Ranunculus sp.). Although there has been

some clearance of buddleia this is still present within the woodland.

Areas that consisted of more natural ground to the south of the site, provided a richer woodland habitat
with species such as pedunculate oak (Quercus robur), alder, birch, willow and hazel (Corylus avellana).

The habitat had a diverse ground flora consisting of ruderal and ephemeral species.

14.3 MANAGEMENT HISTORY

Woodland at the peninsula is assumed to have had no management.

14.4 LONG TERM VISION

Peninsula

Woodland is to be retained and managed effectively to improve its structure such as by creating glades,

increase ground flora diversity and create undisturbed locations for riparian mammals such as otter.

14.5 MANAGEMENT PRESCRIPTION

Tree planting

Two trees should be planted for every tree lost on site, planted on newly created islands, or where
clearance of buddleia has left large gaps within retained woodland areas on site. Species chosen should
be native and locally sourced where possible, with the aim to improve species diversity, age structure
and climate and disease resistance. Species suggested include pedunculate oak as the dominant
specimen, hornbeam, hazel and field maple as understory species, and cherry, holly, blackthorn, downy
birch, rowan and hazel which should occur infrequently. Sweet chestnut may also be included in the
planting scheme, but kept to a minimum, as the species is fast growing and could be used for the

creation of veteran trees in the future.

Plants must be bare root transplants and planted between November at the end of March, to the
appropriate depth of the size of plant stick. It is important that all new trees are well heeled in after

planting and irrigated during dry weather.
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Biodegradable spiral guards should be used to protect the plants.

The use of chemical fertilisers, pesticides and herbicides must be avoided. Organic and locally sourced

products are only to be used when needed.

Tree planting should be complemented by ground flora seed, plug and bulb planting of appropriate
native grass and wildflowers (such as Emorsgate EW1) between August and September or March and
April. Sowing rates for wild seed mixtures will be 2-4g/m2.

New Tree Management - Establishment Years One to Four

Tree guards must be inspected, loosened and replaced if necessary, every year for three years, before

being removed at year four.
Areas around saplings must be kept free of weeds for five years to encourage better growth and health.

Understory shrubs should be pruned to between 40cm and 60cm in the first winter to encourage

thicker growth for wildlife.

General Woodland Management

Thin and remove poor, weak, diseased or overcrowded trees to encourage better growth from stronger

specimens.

Additional native shrub and grassland planting around open areas and edges may be possible to diversify
ground flora and increase structural diversity. However soil may need to be imported to allow this to

happen and therefore should be discussed with stakeholders.

Deadwood should be retained within the woodland to create further habitat for invertebrates, bats and
birds. Monoliths and tree stumps must be retained, and any timber from coppice management must be

left in the woodland.

In areas of larger, denser woodland, small glades may be created to allow for more light to reach the
woodland floor, encouraging a natural regeneration and growth of understory ground flora. See wet

woodland management plan for information on glade creation.

Some areas of woodland should be left to be unmanaged and subject to minimal disturbance.

Woodland Walkway

A meandering 2m wide pathway within the woodland edge alongside the main road through the
peninsula will be created by trimming back branches of trees, and levelled by breaking out mounds of
waste concrete from former site uses. Minimal tree felling will be undertaken except where strictly
necessary or where this will improve woodland structure. This will have the ecological benefit of creating
a woodland ride, which bats appreciate for foraging as it creates a sheltered space within which flying

invertebrates may gather.

Understorey grasses and herbs will be seeded along the edges of the path, to increase the botanical

diversity of the Site. Emorsgate EW1 is a suitable seed mixture. It is likely that soil (low nutrient status -
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perhaps a mixture of subsoil and topsoil) may need to be imported to support this additional planting. A
no-dig method will be used to avoid damage to existing tree roots. The existing trees will provide the

necessary shade to ensure the understorey species are able to thrive.

14.6 MONITORING

Undertake a five-yearly assessment of woodland structure.

Undertake annual tree safety inspections on an ongoing basis, of trees, particularly trees overhanging
high priority areas such as footpaths and amenity areas for general defects and associated high priority

health and safety issues: implement any remedial work as required.

Undertake quarterly checks to access visitor pressure (litter, trampling of buffer planting) on the
woodland vegetation and soil structure: review measures and increase if necessary i.e. install

interpretation boards to advise on woodland fragility, install different barriers, strengthen barriers etc.

Update the habitat management plans as required following each Site visit and ecological inspection.

14.7 BIODIVERSITY NET GAIN HABITAT CONDITION CRITERIA

Reference should be made to the latest version of the DEFRA biodiversity metric to ensure that
monitoring and management prescriptions are aligned with the appropriate condition criteria. Moderate

condition has been targeted for woodland.
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15.0 GENERALIST BIRD BOXES

Generalist bird boxes are proposed to be provided every 30m on suitable mature trees situated around

Broadwater Lake. The aim is to create additional nesting features for species of breeding woodland birds

such as those found during Greengage's breeding bird survey in 2022 (information provided within

Greengage's PEA).

The following bird boxes have been specified:

* 10no. open fronted boxes (2H Schwegler Robin Box | NHBS Practical Conservation Equipment)

N.B. To be completed for final version of the MEMP - table setting out bird box numbers and designs
and where installed at the Site.

Location Within woodland at the peninsula, to increase the range of nest features
available. As set out in Figure A.2 Ecological Mitigation Plan in Appendix A

Important Bird boxes providing nesting opportunities for a range of different birds.

Features

Siting of bird Boxes should be places 2-5m from ground level.

boxes Food sources and habitats should be close by such as scrub and hedges.

Locations to

Avoid

Disturbed areas around buildings
South facing aspects (strong sun exposure can increase temperatures and
therefore nest/chick mortality)

Unsheltered or facing into prevailing weather conditions

Long term vision
g

To maintain or increase the number of breeding bird pairs per species across the

Site from the baseline as established in 2022 and 2023.

Management

Prescriptions

Ensure boxes are fit for purpose (typical lifespan 15-25 years)
Inspect and clean out boxes in October - February to remove debris at the end
of each breeding season to reduce the spread of disease.

Replace any broken or missing boxes

Biosecurity Boxes must be handled by personnel wearing gloves and a protective mask to
reduce the risk of disease transmission between birds and humans.

N\onitoring Annually to coincide with maintenance.

recommendations

N\onitoring Use of boxes by birds.

criteria Bird species using the boxes.

Condition of the boxes.

Criteria to trigger

remedial actions

No evidence of uptake by birds after 5 years
Use of the box by other non-bird species
Rapid degradation of the box
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Evidence of harm to birds from the feature itself or as a result of its location e.g.
excessively high predation rate on eggs, baby birds and fledglings due to box

design and location.

Likely remedial Clearance of branches or scrub in front of the box to improve access.

actions to be Replacement or re-siting of the box to reduce predation or improve uptake / use.
prescribed

Connecting With | Providing livestreams of nest boxes may help provide educational activities at the
Nature activity centre, to improve education of the natural world and access to nature.

Livestreams may also be accessed from home, for example on the HWSFAC
website. Access to this feature may also benefit schools who are providing the
newly proposed Natural World GCSE and may even be a learning opportunity
for younger children too. An ecologist should be consulted to help design and

install suitable features.
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16.0 BAT BOXES

The following bat boxes have been specified (TBC for final version of this MEMP):

* 1No. Maternity bat boxes (www.nhbs.com/1fs-schwegler-large-colony-bat-box)

e 1No. Hibernation boxes (1IFW Bat Hibernation Box | NHBS Practical Conservation Equipment)

e 10No. Summer roost boxes (https://www.nhbs.com/2f-schwegler-bat-box-general-purpose)

Location As set out in Figure A.2 Ecological N\itigation Plan in Appendix A
Important Bat boxes installed on trees and buildings across the Site to provide additional
Features roost opportunities for those species of the local bat assemblage that will utilise

bat boxes.

Long term vision

To double the number of bat roosts across the Site

Management

Prescriptions

Ensure boxes are fit for purpose (typical lifespan 15-25 years)
Inspect and clean out boxes annually

Replace any broken or missing bat boxes

Biosecurity Boxes must be handled by licensed personnel with correct protective clothing to
reduce the risk of disease transmission to bats.

N\onitoring Annually to coincide with maintenance

recommendations

Monitoring Use of boxes by bats

criteria Bat species using the boxes

Counts of maternity populations
Condition of bat boxes

Criteria to trigger

remedial actions

No evidence of uptake by bats after 5 years
Use of the box by other non-bat species
Rapid degradation of any boxes

Evidence of harm to bats from the feature or as a result of its location

Likely remedial Re-siting of boxes

actions to be Replacement of poor bat box models

prescribed

Connecting With | Undertaking evening emergence surveys of bats from accessible bat boxes will
Nature help children to become aware of bats.
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17.0 HEDGEHOG HIGHWAYS

'Hedgehog highways' work by providing gaps within boundary fences for small mammals to move freely

within the Site. According to the Hedgehog Street Campaign run by the People’s Trust for Endangered

Species and the British Hedgehog Preservation Society, "hedgehogs travel around one mile every night

through our parks and gardens" in order to forage and find a mate, meaning that improving

connectivity is key to help the species thrive.

Location As set out in Figure A.2 Ecological N\itigation Plan in Appendix A.
Important Gaps in fences that allow free access across the Site for hedgehogs and other
Features small mammals.

Long term vision
g

To encourage hedgehogs to take up residence at the peninsula and / or become
regular visitors. To allow camera footage to be captured of hedgehogs onsite for

educational purposes. To increase the biodiversity of the Site.

Management

Prescriptions

Keep the provided gaps in fences free of woody growth and dead wood.

Biosecurity

Annual check for invasive weeds in July.

Monitoring

recommendations

Annual inspections

Monitoring

criteria

Open passage allowed through the hedgehog highway openings on both sides.

Criteria to trigger

remedial actions

Blockages such as branches, bramble, deadwood. Damage to fencing causing

gaps to be partially or fully closed. Presence of invasive plants.

Likely remedial Clearance of vegetation. Pruning of branches from adjacent shrubs. Treatment
actions to be of invasive plants. Repair or replacement of damaged fence sections.

prescribed

Connecting With | Permanent locations for trail cams may be created at key points along the
Nature hedgehog highway (such as at the entrance to Site), to allow easy installation of

trail cams. Monitoring of the hedgehog highway during April - September will

provide interesting education Footage for children.
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18.0 BRASH AND LOG PILES

Brash and log piles are valuable to reptiles and amphibians as they create cover, can increase foraging

provision and improve habitat structural complexity on site. These features may also benefit other

species such as small mammals and invertebrates.

Location As set out in Figure A.2 Ecological Mitigation Plan in Appendix A
Important Piles of different sized / shaped logs in sunny undisturbed locations, within or
Features near to areas of grassland or wildflowers. More compact core and looser outside

layers.

Long term vision

To increase the variety of habitat types at the Site.
To enhance the Site for reptiles and amphibians, and encourage a permanent

population of one or more of these species to establish.

Management

Prescriptions

Remove woody vegetation from growing within log piles. Remove any windblown
plastic / human litter.
Establish new piles every two years.

Add on additional logs / brash from native trees whilst the current pile

recommendations

decomposes.

Biosecurity Annual check for invasive weeds in July. Use site-won material (from routine
maintenance or from clearance for construction) to create log piles. Avoid use of
buddleia brash.

Boot washes and disinfectants must be used between inspections of different
areas of log piles and hibernacula etc to halt the transfer of any diseases (e.g.
fungal diseases affecting amphibians or reptiles).

N\onitoring Annual inspections in July.

Avoid disturbing log piles in late autumn / winter (November - March) as reptiles

and amphibians may be hibernating within them.

Monitoring

criteria

No evidence of disturbance by humans.

Good range of log sizes and shapes. Log piles should have different heights and
sizes.

Presence or signs of use by reptiles or amphibians.

Absence of invasive plants.

Criteria to trigger

remedial actions

Area within which log piles are situated has become overgrown and is no longer
sunny.

Human disturbance or arson has occurred or the use of the area near the log
piles has changed to become more disturbed generally.

Another species has moved in e.g. badger, fox, hedgehog.

Likely remedial

actions to be

prescribed

Creation of new log piles elsewhere onsite; clearance of vegetation; reduction of
access to the log pile area. Logs can be partially buried in the ground and

anchored in, to reduce the likelihood of unwanted disturbance or arson.
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Access To Nature | Disturbance should be avoided therefore any visual monitoring for educational
purposes should be done using cameras located at least 10m away from log piles.

Children should not be given access to the log piles.
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19.0 LOG PILES (INVERTEBRATES)

Log piles designed for invertebrates are different to those for reptiles and amphibians. They are designed

to replicate naturally occuring deadwood which is an important resource providing food and habitat for

saproxylic invertebrates.

Logs should be cut in short sections and placed vertically into the ground. If any trees are felled, the

stumps should either be left in situ to rot (if there are natural soils beneath the tree), or if over concrete

and if easily removed, placed within woodland and left to rot.

Location As set out in Figure A.2 Ecological Mitigation Plan in Appendix A
Important Small vertically placed log piles within any planted / habitat areas in shady
Features locations beneath shrubs or trees. Logs from ~10cm up to ~40cm diameter with

approximately one third of the logs buried into the ground. Logs should be site-
derived and from native species. Plants to be planted amongst the log piles such

as ferns, bulbs and woodland understorey plants.

Long term vision
g

To enhance the Site for invertebrates, particularly for stag beetle (Lucanus

cervus).

Management

Prescriptions

Leave any leaf litter accumulation on and around log piles for invertebrates.

Remove human litter. Any fallen logs to be left in situ.

recommendations

Biosecurity The log piles are designed to be left long-term to rot. Avoid putting these log
piles next to healthy trees or species prone to fungal infections, to avoid the
spread of fungus and bacteria which could cause damage.

Monitoring Annual inspections in spring.

Invertebrate survey of Site 2 years post-completion and again after 5 years post-

completion.

Monitoring

criteria

Log piles present as indicated on the landscaping plan.
No evidence of disturbance.
Good range of log sizes and shapes. Log piles with different heights and sizes.

Presence of stag beetle.

Criteria to trigger

remedial actions

Logs removed or dug up by other species. Logs fully rotted down.

Likely remedial
actions to be

prescribed

Replacement of log piles; creation of new log piles both in the same location and

elsewhere onsite.

Access To Nature

Should stag beetle be found using the log piles during monitoring, footage could

be recorded and used for education of children.
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20.0 HIBERNATION SITES AND BASKING BANKS

Reptiles and amphibians control their body temperature using external sources (ectothermic), using

underground features in cold weather and for hibernation, and above ground features to bask in the sun

and warm up. The creation of hibernaculum (hibernation sites) is important in areas where natural

features are absent, degrading or in heavily shaded areas. Features should be provided in sunny, south

facing locations with suitable surrounding habitat cover.

Location At margins of activities area and along shoreline of peninsula in sunny secluded
spots. As set out in Figure A.2 Ecological Mitigation Plan in Appendix A.

Important Well-drained mounds of rocks covered with rubble, soil, branches, brash. With

Features access points around the edges such as protruding timber that create crevices,

pipes, and natural holes. Topped or partially covered with grass turf, and with one
or more flat rocks on the top to provide basking spots.
In sunny locations and oriented to provide a long south-facing bank. Within or

near to areas of grassland or wildflowers.

Long term vision

To provide locations for basking and hibernating reptiles and amphibians.
To enhance the Site for reptiles and amphibians, and encourage a permanent

population of one or more of these species to establish.

Management

Prescriptions

Annual maintenance. Remove woody and dense vegetation from growing within /

upon hibernacula piles. Remove any windblown plastic / human litter.

recommendations

Biosecurity Annual check for invasive weeds in July.
Boot washes and disinfectants must be used between inspections of different
areas of log piles and hibernacula etc to halt the transfer of any diseases (e.g.
fungal diseases affecting amphibians or reptiles).

Monitoring Two years after installation and again after five years.

Endoscope inspection of crevices in January / February by an ecologist to
discover any hibernating animals.

Survey for reptiles in spring (April, May).

Monitoring

criteria

No evidence of disturbance by humans.
Presence or signs of use by reptiles or amphibians.

Absence of invasive plants.

Criteria to trigger

remedial actions

No evidence of use by reptiles or amphibians after five years.

Area within which hibernacula are situated has become overgrown and is no
longer sunny.

Human disturbance has occurred or the use of the area has changed to become
more disturbed generally.

Another species has moved in e.g. badger, fox, hedgehog.
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Likely remedial
actions to be

prescribed

Creation of new hibernacula elsewhere onsite; clearance of vegetation; reduction

of access to the area.

Reseed top of hibernacula or place new turf if significant degradation occurs.

Access To Nature

Disturbance should be avoided therefore any visual monitoring for educational
purposes should be done using cameras located at least 10m away. If endoscopes
are used to inspect the hibernacula these should be operated by an ecologist.
Children should not be given access to the hibernacula to avoid damage to the

feature or killing of animals that may be within it.
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21.0 COMPOST PILES

The absence of egg laying sites can be a limiting factor for grass snake presence on site and may also

contribute to population decline. Therefore, the creation of egg laying heaps such as compost piles, may

help to encourage the species to populate the site. Compost piles create natural incubators, whereby

deposition of organic material creates heat to incubate grass snake eggs.

Location As set out in Figure A.2 Ecological Mitigation Plan in Appendix A

Areas receiving some sun and low levels of disturbance.
Important Several compost heaps of varying sizes and in different locations to provide a
Features choice of egg laying sites for grass snake. Materials used may comprise a mixture

of grass cuttings, cut reeds, brash from scrub clearance.

Long term vision

To enhance the Site for grass snake and encourage a permanent population to
establish.

Management

Prescriptions

No disturbance of compost heaps between June and September, or during
winter. To avoid disturbance of eggs or hibernating snakes.
Replenishing of organic material such as grass cuttings, should be done in April,

May or October and undertaken at least once every two years.

recommendations

Biosecurity Boot washes and disinfectants must be used between inspections of different
areas of log piles and hibernacula etc to halt the transfer of any diseases (e.g.
fungal diseases affecting amphibians or reptiles).

Monitoring Annual inspection in April or May.

Avoid disturbing compost heaps in late autumn / winter (November - March) as

reptiles and amphibians may be hibernating within them.

Monitoring

criteria

No evidence of disturbance by humans.

Presence or signs of use by grass snake.

Criteria to trigger

remedial actions

Significant disturbance of compost heaps themselves, or the area in which they
are located.

Lack of suitable material with which to replenish compost heaps.

Areas where compost heaps are located has become very overgrown /

overshadowed.

Likely remedial
actions to be

prescribed

Clearance of overshadowing vegetation; reduction of access to the area.
There may be insufficient material generated onsite for several compost heaps; in
this case then efforts should be concentrated on only one or two compost heaps

in the most suitable location.

Access To Nature

Disturbance should be avoided therefore any visual monitoring for educational

purposes should be done by an ecologist using an endoscope to search for grass

snakes or their eggs. Children should not be given access to the compost heaps.
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22.0 INVERTEBRATE HOTELS

Invertebrate hotels can help provide nesting sites for important pollinators whilst acting as an

educational resource on site.

The following designs / off the shelf products have been specified for the Site:

*  2No. invertebrate hotels Build-a-bug-hotel.pdf (buglife.org.uk)

Location Hotels sited close to flower-rich habitats in sunny spots facing south or south-
east. As set out in Figure A.2 Ecological Mitigation Plan in Appendix A

Important Receiving sunshine without shading. Entrances free of clutter. Nesting features

Features at least 1m from ground level. Nesting tunnels with at least 15cm of length and

2-10mm in diameter.

Long term vision

To enhance the Site for invertebrate assemblages characteristic of open flower-

rich habitats.

Management

Prescriptions

Replace tubes in the box every couple of years, ensuring to leave old tubes

upturned so that nesting bees can still emerge.

Biosecurity

Avoid using wood treated with chemicals.

Monitoring

recommendations

Annual inspections in spring.
Invertebrate survey of Site 2 years post-completion and again after 5 years post-

completion.

Monitoring

criteria

Hotels present as indicated on the landscaping plan. Orientation correct and
hotel not overshadowed by vegetation growth.

No evidence of disturbance.

Evidence of occupation by a range of invertebrates.

Presence onsite of good range of invertebrates characteristic of open habitats;

healthy invertebrate populations.

Criteria to trigger

remedial actions

Hotel absent, damaged or fallen to the ground.

Evidence of water ingress. Presence of mould or fungus.

Evidence of wear and tear with splintered wood or tubes.

Surrounding vegetation not providing nectar-rich resource for the invertebrates.
Absence of healthy invertebrate assemblage or decline in species diversity since

previous monitoring.

Likely remedial
actions to be

prescribed

Repair, refubishment or provision of new invertebrate hotel.
Resiting if necessary.

Replanting of areas onsite to increase flower resource.

Access To Nature

Invertebrate hotels are Fascinating to watch with a multitude of wasps and spiders

using them routinely. They are a good feature within activity areas provided for

children, raising awareness of biodiversity.
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23.0 BEE BRICKS / POSTS

Bee bricks and posts create nesting sites for solitary bees on site, such as red mason and leafcutter bees

amongst others, to help mitigate against declining pollinator populations in the UK.

Location As set out in Figure A.2 Ecological Mitigation Plan in Appendix A
Important Bee bricks and posts with integral habitat features positioned at least Tm from
Features ground level. Sited close to open flower-rich habitats in sunny spots facing south

or south-east. Entrances free of clutter.

Long term vision
g

To enhance the Site for solitary bees.

Management

Prescriptions

Inspections to ensure tube entrances not blocked and free of vegetative cover.

Biosecurity

Avoid using wood treated with chemicals. Avoid plastic.

Monitoring

recommendations

Annual inspections in spring.
Invertebrate survey of Site 2 years post-completion and again after 5 years post-

completion.

Monitoring

criteria

Evidence of occupation by solitary bees.
Presence onsite of good range of bees and invertebrates characteristic of open
habitats.

No evidence of disturbance.

Criteria to trigger

remedial actions

Bee bricks absent, damaged or blocked up.

No evidence of use by bees.

Evidence of water ingress. Presence of mould or fungus.

Evidence of wear and tear.

Surrounding vegetation not providing nectar-rich resource for the invertebrates.
Absence of healthy invertebrate assemblage or decline in species diversity since

previous monitoring.

Likely remedial
actions to be

prescribed

Replacement.
Provision of alternative bee posts in alternative locations.
Replanting of areas onsite to increase flower resource.

Management of habitats to create more open areas.

Access To Nature

Bee bricks and posts are Fascinating to watch with a multitude of wasps and

spiders using them routinely. They are a good feature within activity areas

provided for children, raising awareness of biodiversity.
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APPENDIX A FIGURES

Figure A1 Map of the Site with component areas
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Figure A.2  Ecological mitigation and enhancement plan
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