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1. INTRODUCTION
1.1 The redevelopment of 192 Haverstock Hill, Belsize Park, will provide opportunities to improve the nature conservation value of the address. Haverstock Hill is within 250m of Hampstead Heath, a Site of Metropolitan Importance for nature conservation.
 A large number of species are associated with the woodlands, wetlands, grasslands and heathland of Hampstead Heath including species of conservation concern like bats, common starling and house sparrow, which are also associated with the built environment. 
1.2 The three elements proposed for improving the nature conservation value of the address are the installation of bat boxes, the installation of integrated brick bird boxes and a biodiverse extensive green roof. These three categories of intervention are described in turn below.

2. BAT BOXES

2.1 Common and soprano pipistrelle bats occur in the vicinity. It is recommended that 4 bat boxes are installed (Schwegler Bat Box 1FF). The boxes should be fitted to east and south facing walls at least 4m above ground level.
3. BIRD BOXES

3.1 A number of built-in brick nesting boxes are recommended as follows:

	Box Type
	No. of boxes to be installed
	Birds which may use the box
	Locations

	Schwegler 1SP House Sparrow Terrace
	2
	House sparrow
	North-east corner of block 1st Floor.

	Schwegler 1HE Open-Fronted Brick Box
	2
	Black redstart, pied wagtail, spotted flycatcher and occasionally house sparrow
	North-east corner of block 1st floor

	Schwegler No 24 Brick Box
	2
	Blue tit, great tit
	North-east corner of block  2nd floor

	Schwegler No 25 Brick Box
	4
	Swift
	North-east corner of block 4th floor


http://www.schwegler-natur.de/index.php?lang=en

3.
BIODIVERSE EXTENSIVE GREEN ROOF SPECIFICATION 


Introduction & Concept
3.1 Gary Grant has prepared this specification for a biodiverse extensive roof at 192 Haverstock Hill. This note provides specifications in regard to build-up, substrates, substrate depth, planting and seeding requirements for the biodiverse extensive green roof component. The purpose of this specification is to ensure that the extensive green roof meets the planning and design aspirations, with particular regard to promoting biodiversity.
3.2 Drawings showing layout, elevations and construction details have been prepared by the architect. The extent of the biodiverse extensive green roof (including the perimeter ballast) is approximately 50m2. 
3.3
The provision of the biodiverse extensive green roof is    principally to increase biodiversity, but also to provide amenity, attenuation of rainfall and provide summer cooling. Local urban wildlife of special note is the house sparrow and various invertebrates, notably bees and other species listed in the London Biodiversity Action Plans. 
Rationale 
3.4 The provision of bespoke biodiverse extensive green roof is the approach on this project, as many proprietary green roof systems do not provide the substrate or planting to promote species diversity. 
3.5 The important ecological elements are:
· A mix of nectar rich flower species, to provide maximum foraging for invertebrates through the breeding season. The species mix should contain species of flowers that act as a good seed source. The provision of areas of material for burrowing and nesting bees and bare shingle areas for xeric
 species of invertebrates.
· The provision of a range of edaphic and vegetation conditions to ensure a mosaic of habitats for rare invertebrates.
3.6 The provision of sedum blankets/mats and/or simple substrate based sedum roofs will not provide the necessary diversity of habitat. 
3.7 The seed mix listed below in the detailed specification contains native species associated with the London area, a number of which are important food plants for rare bees. This mix must be sourced from a recognised native seed supplier to ensure that the species listed are used and are not substituted. 
3.8 Within the biodiverse extensive green roof it is important that other elements such as aggregate, sand and logs are also included. Such structural elements within a green roof design provide important niches for a number of important invertebrate species and also provide structural diversity for breeding black redstarts and other birds – providing cover from predators and perching posts for foraging.
Components
3.9
The biodiverse extensive green roof will include a number of essential components, including root protection (which can be incorporated into the waterproofing), protective fleece, drainage board, filter sheet, substrates and planting as described below.
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Biodiversity value of the layout options:



Biodiversity 



There is much information published today on the link between green roofs and 
biodiversity and over the past few years researchers have turned their attention to 
the role that green roofs can play in the conservation of biodiversity in towns and 
cities, where natural habitats are few and far between.



The biodiversity of the options differ primarily in their vegetation species selection, 
and secondly with the materials making up the substrate layer. Collectively these 
combine to increase the biodiversity value of the new habitat. These are illustrat-
ed in the table below for the outline proposals. 



Biodiversity value
Planting type Biodiversity value Benefi ts
Wildfl ower mix High High species diversity & 



habitats for invertebrates
Sedum Low-Medium Medium species diversity 



and nectar source.
Lavender Low-medium Natural forging habitat for 



bees. Nectar source.
Further information: www.urbanhabitats.org/v04n01/introduction.html



In summary: 



• The wildfl ower mix offers the highest level of diversity.



• There is data on the biodiversity of wildflower and sedum roofs but little 
evidence for a lavender roof. 



• Typically a lavender roof could become a valuable foraging site for bees but 
wouldn’t support the overall diversity of a sedum roof or a wildfl ower roof.



Appearance  



The overall appearance of the roof is affected by the vegetation species that are 
selected. The differences in appearance can be gauged from the photographs 
illustrating the planting types earlier in this options report. 



These photos, cross-referenced with the layout options, provide an indication of 
the what the overall appearance of the roof will be when in full bloom. 



Materials  



The opportunity to specify a substrate system allows for a greater depth of growing 
medium providing an extended choice of suitable plants for a client.  It can also 
provide a cost effective solution for larger roofs. The substrate recommended for 
the Whitworth Art Gallery is a specifi c mix comprising:



• Crushed brick 80%
• Organic material 20%



Opposite are images from Bauder UK, a green roof component manufacturer.
These illustrate the typical layers that make up an extensive substrate system 
(such as outlined in this proposal) and below a detail of a typical drainage layer. 



Area 1: Sedum 
Area 2: Wildfl ower



Area 1: Wildfl ower 
Area 2: Lavender & Mediterranean perennials 



Area 1: Sedum 
Area 2: Lavender & Mediterranean perennials 



Typical drainage layer
(lightweight HDPE)
 



Area 1: Wildfl ower 
Area 2: Wildfl ower



Low                                                 High
  



Low                                                 High
  



Low                                                 High
  



Low                                                 High
  



Planting 



Substrate



Filter sheet



Drainage layer



Protective mat



Root barrier  
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http://www.urbanhabitats.org/v04n01/introduction.html







Biodiversity value of the layout options:

Biodiversity 

T h e r e   i s   m u c h   i n f o r m a t i o n   p u b l i s h e d   t o d a y   o n   t h e   l i n k   b e t w e e n   g r e e n   r o o f s   a n d 

b i o d i v e r s i t y   a n d   o v e r   t h e   p a s t   f e w   y e a r s   r e s e a r c h e r s   h a v e   t u r n e d   t h e i r   a t t e n t i o n   t o 

t h e   r o l e   t h a t   g r e e n   r o o f s   c a n   p l a y   i n   t h e   c o n s e r v a t i o n   o f   b i o d i v e r s i t y   i n   t o w n s   a n d 

cities, where natural habitats are few and far between.

T h e   b i o d i v e r s i t y   o f   t h e   o p t i o n s   d i f f e r   p r i m a r i l y   i n   t h e i r   v e g e t a t i o n   s p e c i e s   s e l e c t i o n , 

a n d   s e c o n d l y   w i t h   t h e   m a t e r i a l s   m a k i n g   u p   t h e   s u b s t r a t e   l a y e r .   C o l l e c t i v e l y   t h e s e 

combine to increase the biodiversity  value of the new habitat.  These are illustrat-

ed in the table below for the outline proposals. 

Biodiversity value

Planting type Biodiversity value Bene ﬁ   ts

Wild ﬂ   ower mix High High species diversity & 

habitats for invertebrates

Sedum Low-Medium Medium species diversity 

and nectar source.

Lavender Low-medium Natural forging habitat for 

bees. Nectar source.

Further information: www .urbanhabitats.org/v04n01/introduction.html

In summary: 

•  The wild ﬂ   ower mix of fers the highest level of diversity .

•   T h e r e   i s   d a t a   o n   t h e   b i o d i v e r s i t y   o f   w i l d f l o w e r   a n d   s e d u m   r o o f s   b u t   l i t t l e 

evidence for a lavender roof. 

•  T ypically a lavender roof could become a valuable foraging site for bees but 

wouldn’t support the overall diversity of a sedum roof or a wild ﬂ   ower roof.

Appearance  

The overall appearance of the roof is af fected by the vegetation species that are 

selected.  The dif ferences in appearance can be gauged from the photographs 

illustrating the planting types earlier in this options report. 

These photos, cross-referenced with the layout options, provide an indication of 

the what the overall appearance of the roof will be when in full bloom. 

Materials  

T h e   o p p o r t u n i t y   t o   s p e c i f y   a   s u b s t r a t e   s y s t e m   a l l o w s   f o r   a   g r e a t e r   d e p t h   o f   g r o w i n g 

medium providing an extended choice of suitable plants for a client.  It can also 

provide a cost ef fective solution for larger roofs.  The substrate recommended for 

the Whitworth  Art Gallery is a speci ﬁ   c mix comprising:

•  Crushed brick 80%

•  Organic material 20%

Opposite are images from Bauder UK, a green roof component manufacturer .

These illustrate the typical layers that make up an extensive substrate system 

(such as outlined in this proposal) and below a detail of a typical drainage layer . 

Area 1: Sedum 

Area 2: Wild ﬂ   ower

Area 1: Wild ﬂ   ower 

Area 2: Lavender & Mediterranean perennials 

Area 1: Sedum 

Area 2: Lavender & Mediterranean perennials 

Typical drainage layer

(lightweight HDPE)

 

Area 1: Wildﬂ ower 

Area 2: Wildﬂ ower

Low                                                 High

  

Low                                                 High

  

Low                                                 High

  

Low                                                 High

  

Planting 

Substrate

Filter sheet

Drainage layer

Protective mat

Root barrier  

Design + Planning: Landscape  Architecture                      Community Forests North W est: Whitworth Art Gallery                                April 2010

 
Root-protection
3.10 If existing waterproofing meets the German DIN standard for root protection as outlined in the FLL root protection will not be required. If existing waterproofing does not meet this standard, a root protection sheet (cap) approved by the FLL should be applied over the waterproofing. It is recommended that the root protection layer or waterproofing is covered by a protective fleece before the drainage board is installed. 
Protective Mat

3.11 A protective mat (fleece) should be laid out over the waterproofing or root-protection sheet.

Drainage board

3.12 The build-up will include a 25mm deep, water retaining drainage layer (or equivalent approved by the green roof consultant), with a minimum flow rate of 0.3 litres/m2/per second. Board sections are to be closely butted in order to form a continuous drainage layer over the deck.
Filter sheet
3.13 A filter sheet, designed to intercept sediment, shall be installed over the drainage layer. Sheets are to be overlapped by a minimum of 100mm. The filter sheet is to be taken up all upstands and protrusions to finished substrate surface level.
Substrates

3.14 The depth of settled substrate should vary between 80mm and 120mm. 
3.15 The main substrate (excepting the washed sand and aggregate lenses – see below) will be based on recycled brick. Organic content should be comprised of recycled organic waste and should not exceed 20% of the substrate by weight.  Many suppliers of green roof substrates use brick as the primary basis of their extensive substrates. 
3.16 Two areas (lenses) of washed sand and aggregate will be created in the locations shown on the drawing attached. These lenses will be 750mm in diameter and not more than 100mm in depth.
Seed mix

3.17
The use of a native seed mix is a requirement (the list is presented below). Seeding of roofs is best undertaken in late September to early October. Many of the seeds specified require winter frost to germinate. If seeding is undertaken at other times April through to August should be avoided. The seeding will be applied at the rate of 5g/m2.  With an estimated area of 50m2 to be vegetated, this means that a total weight of 250g of seed will be required.
	Scientific name
	Common name
	% by weight

	Agrimonia eupatoria
	Agrimony
	5

	Agrostemma githago
	Corn cockle
	2

	Anagallis arvensis
	Scarlet pimpernel
	2

	Anthemis arvensis
	Corn chamomile
	2

	Anthyllis vulneraria
	Kidney vetch
	5

	Centaurea cyanus
	Cornflower
	2

	Centaurea nigra
	Common knapweed
	4

	Chrysanthemum segetum
	Corn marigold
	1

	Echium vulgare
	Viper's-bugloss
	3

	Galium verum
	Lady's bedstraw
	3

	Hypericum perforatum
	Perforate St John's-wort
	3

	Knautia arvensis
	Field scabious
	6

	Leontodon autumnalis
	Autumn hawkbit
	3

	Leontodon hispidus
	Rough hawkbit
	3

	Leucanthemum vulgare
	Oxeye daisy
	4

	Linaria vulgaris
	Common toadflax
	2

	Lotus corniculatus
	Bird's-foot-trefoil
	6

	Malva moschata
	Musk-mallow
	5

	Matricaria recutita
	Scented mayweed
	2

	Myosotis arvensis
	Common forget-me-not
	2

	Origanum vulgare
	Wild marjoram
	2

	Papaver rhoeas
	Common poppy
	1

	Plantago media
	Hoary plantain
	2

	Poterium sanguisorba
	Salad burnett
	2

	Primula veris
	Cowslip
	5

	Prunella vulgaris
	Selfheal
	5

	Ranunculus acris
	Meadow buttercup
	4

	Ranunculus bulbosus
	Bulbous buttercup
	4

	Reseda lutea
	Wild mignonette
	5

	Silene vulgaris
	Bladder campion
	5

	
	
	100 %


Plug Planting

3.18 In addition to seeding, the extensive green roof will be plug planted with native sedum plants (biting stonecrop Sedum acre and white stonecrop Sedum alba) at the rate of 16/m2 in a random pattern. Plugs should have a root ball of a minimum volume of 27cm3. Sedum will provide some nectar and act as a nurse for wild flowers that will grow from seed. With an estimated 50m2 of green roof to be vegetated, a total of 800 sedum plugs will be required.
Bulbs
3.19 Bulbs are to planted in a random pattern across the whole area of the biodiverse extensive green roof as follows:
	Scientific name
	Common Name
	No. of bulbs

	Allium schoenoprasum
	Chives
	10

	Muscari neglectum
	Grape hyacinth
	10

	Iris  unguicularis
	Dwarf iris
	10

	Colchicum autumnale
	Meadow saffron
	10

	Scilla autumnalis
	Autumn squill
	10

	
	Total
	50 (number)


Log pile
3.20
One piles of natural, un-treated oak logs are to be placed on the roof. The pile should consist of three logs at least 500mm length and with a circumference of 100mm.

Maintenance

3.21
Regular long-term maintenance is recommended, to include inspections in autumn and early spring of all drainages outlets and shingle perimeters to ensure that they are free of debris,
3.22
In the autumn there should be removal of unwanted vegetation, such as invasive plants like butterfly bush Buddleia davidii and Guernsey Fleabane Conyza sumatrensis. Dead stems of plants grown from the seed mix should not be removed as these are an intrinsic part of many invertebrate life cycles, providing hibernation refuge and will also hold eggs and larvae for the new season.
APPENDIX: NOTE ON GREEN ROOF INSTALLATION

(1) It is essential that the supporting build up of drainage layer, 
filter sheet, substrate and any hard landscaping is completed 
before installation of plants and seeds.
(2) The substrate and drainage layer should be thoroughly soaked 
prior to planting.
(3) The recommended installation period is late September/early 
October for both seeds and plugs. On no account should they   be installed during the months of June, July and August. 
� http://www.camden.gov.uk/ccm/cms-service/download/asset?asset_id=2485614


� Xeric invertebrate species are those adapted to living in dry conditions with low water levels.
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