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Executive summary

Background:TheNHS Lothian commissioned Natural Capital Solutions and coltab®ta
deliver a biodiversityclimate changeand naturebased health benefitgassessmeinof the
natural capital assets (habitats) of thestate. The NHS in Scotland has a duty as a public
body to further the conservation of biodiversity (Nature Conséion (Scotland) Act) and
meet the ambitious climate change target of net zero by 2045 (The Climate Change (Scotland)
Act). At the same time, the importance of biodiversity and natural capital in delivering health
benefits is increasingly recognised withite NHS. Thidocument reports on amassessment

of the natural capital assetéiodiversity carbon sequestration, air quality regulation and
health) of the NHS Lothian estate. This sets a biodiversity and benefits baseline for the estate
and five case sy sites, stNHS Lothian is able @dapt themanagenent of its estate to

meet its policyresponsibilities and to increase the provision of multiple ecosystem service
benefits.

Baselinenatural capitalasset map:A Geographic Information System (GISydraapwas
created containing information on habitat type, extent and condition at each of the 94 estate
sites of the NHS Lothian estate. This spatial asggstershowsthe area of theestateis 174

ha, 81 ha (46%) of whichgseenspaceEstatesites range in size from 0.02 to 33.89 ha. The
area ofgreenspacen each site also varies considerably, some of the smaller GP surgeries or
dentists not having angreenspacat all, with larger hospél sites supporting up to 13 ha.

The habitats on the site range from sendtural habitats such as woodland, parkland, native
hedging and rough grassland, to typical urban landscaped habitats such as individual tree
planting, introduced shrub borders, gamds and amenity grassland. However, the habitats
that comprise the greatest proportion of the green estate are broadleaved parkland and
woodland (20%), followed by amenity grassland (8P larger sites tend to have a greater
range of habitats present WiK Ay (0KSY o0S®3d w2elf +AO0OG2NRAI
Midlothian Community Hospital), and have significant areas of woodland and parkland
habitats. The smaller estate sites tend to be dominated by sealed surfaces, have less variety
in habitats, andare more likely to comprise of garden planting and introduced shrub.

Biodiversity baseline:A biodiversity metric was used to quantify the level of biodiversity
across the estate, based on area, distinctiveness of habitat and its condition. The cooflition
each habitat within the GIS basemap was assessed, 71.5% were in poor condition and 28.3%
were moderate, with only 0.2% in good condition. As a consequéne@verall biodiversity

units for the estate was 484, a score which leaves opportunities foravement.

Ecosystem servicbaseline: Theflows of carbon gquestration andair pollution regulation

were quantified across the estate and their monetary value estimaféte woodland, trees

and hedges across the estate capture 288€ per year, withan annual value of £19,501

and a present value (over 50 years) of £1.14 million. The estatigral capital assets also
absorb 0.98 tPMs per year, with an annual value of £255,993 and a present value of £8.36
million. The health benefits delivered by theatural capital of the estate focused on green
interventions such as therapeutic gardening and outdoor activities. These activities improve
LIS2 L)X SQa YSyidlf FyRk2NJ LKeaAorf KSIFIfOGdK |yR
saving it money. A cod$tenefit analysis of two existing therapeutic gardening activities run

by NHS Lothian, that have 350 participants annually, showed a Net Present Value (NPV) of the
QALYs produced by this natdoased health intervention over a period of 50 years of £4.65
million. This is a return on investment (Rol) of 2.00. That is, every £1.00 spent on therapeutic
gardening results in benefits to health with a value of £2.00. This demonstrates that
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therapeutic gardening delivers health benefits the value of which significaxceed the
costs of running them. The combined annual value of the carbon sequestration, air quality
regulation and healtibenefits is £508,700, with a present value of £14.15 million over 50
years. However, this natural capital account is partial véiee of all of the benefits provided

by the natural capital of the estate (e.g. including flood alleviation, water quality and noise
regulation) are likely to increase this total value.

Site scale baselinesThe baselines forbiodiversity, and the provi®n of the carbon
sequestration and air qualityegulation sergeshave also been presented at the site scale.
Five sites that represent different types of NHS service, e.g. city and community hospitals,
medical centres and care homes were included. There is a great deal of variation in the
proportion ofgreenspacet these sites and the type of habitat withinahd as a consequence

the level of provision and value of the two ecosystem services. The opportunities for
connecting orsite habitats to offsite ones to create habitat networks, also vary depending
on the location of the site. Each site offers differemportunities for increasing services,
although we outline general recommendations that will help NHS Lothian increase provision.

Key recommendations

Improve greenspace quality Focus on improving poor condition habitats through better
management, andeplacing low value biodiversity habitats (e.g. amenity grassland) will result
in an increase of at least 179 biodiversity units. The provision of carbon sequestration and air
guality regulation could be improved, and the first step is to focus on inergalse condition

of the woodland, parkland and hedgerow habitats in poor condition. The second is to increase
areas of woodland, individual trees and hedges on sites. There are opportunities to transform
the low biodiversity value habitats in this way, ngimore hedging around roads and car
parks, and to consider green roofs and walls. Species that are efficient at providing these
services have been outlined.

Improve greenspace quantity Further gains in biodiversity and ecosystem serpiae/ision

can only be achieved through increasing the greenspace provision awsiten the NHS
Lothian estate. The green assets are a finite space, any loss of greenspace will have to be
compensated for if the biodiversity and climate change policypaasibilities of the NHS
Lothian are to be upheld, and for the estate to continue to promote health benefits from its
green assets. Adding greenspace may be possible when sites are renovated, and should be
considered in masterplans, or acquired

Connect with surrounding green infrastructure Connecting orsite natural capital assets

with surrounding greenspace may increase the level ofsibm biodiversity and health
benefits, without expanding them. Natuteased health interventions hosted esite can ao

use greenspaces (parks and woodlands) adjacent to the site that could enable an increased
number and diversity of programmes.

Encouraging more naturdased health activities Opportunities for naturebased health
interventions on sites with existingpmmunity gardens could immediately be increased by
50% with no detrimental impact on thenfor sites without gardens, creating a new
community garden at a siterith one programme of therapeutic gardening for 180 patients
per year woulddeliver benefits tathe value of £2.28m over 50 years, with an Rol of 1.92.
Creating a reasonable sized greenspace on the estate to run one programme of outdoor
activity involving 180 patients per year would deliver benefits that value £2.38m over 50 years

4



with an Rol of 2.0Expanding the NHS natubased interventions would be a cosffective
way of supporting the provision of considerable public health benefits.

Promote the use of the estate as a health ass@the use of estate sites by patients, staff and

the local conmunity could be promoted by improving signage of walking routesit®) and

routes to adjacent parks angreenspacs. To achieve increased use, promote community

I NRSya GKIFG 2FFSNI 2LILR2NIdzyAdASa F2N A20A 1 ¢
and greenspaces through staff wbking programmes.

Develop a ceordinated strategic approach to managing the natural capital assetsse the
spatial asset register map and the linkbtbdiversity andnatural capital accounting tool
(developed as parf this project) to assess changes at sites and their impact on the whole
estate and use it to create and assess the meeting of targets and policy responsibilities
(biodiversity and net zero carbon). Regular habitat and habitat condition surveys (using
volunteers) will underpin l@nnial audits of biodiversity and ecosystem service provision.
Create greenspace site management plans to increase the condition of habitats for
biodiversity, and to create new habitats. Green asset management skills need to be
embedded into the delivery of these plans. Use a monitoring approach to collect data and
evaluate naturebased health interventions.
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1. Introduction

The NHS in Scotland has a duty as a public bodlyrtiwer the conservation obiodiversity
(Nature Conservation (Scotland) Aat)d meet the ambitious climate change target of net

zero by 2045 (The Climate Change (Scotland) Att)he same time, the imprtance of
biodiversity and natural capital in delivering health benefits is increasingly recognised within
the NHS It is clear that contact with nature, and specific natir@sed or green health
interventions can help deliver health benefitsgeople with the potential for significant cost
savings to the NHS. Indeed, the Sustainable Development Strategy for NHS Scotland outlines
0KS ySSR (2 yreeyidpadénd dukidr estatd a@a healthcare facility. Regional
strategied>2 alsooutline the needto maximise the use of the NHS Lothian green estate to
deliver health and biodiversity benefits.

The NHS Lothian estatas currently documenteccomprises 94 sites (hospitals, community
hospitals, health centres and care homes) acrasar@a ofl74ha, 81 ha of whichis natural
habitat/ greenspaceThegreenspacerovision at each of thestatesites varies. Some of the
hospitakhave sizeable areas gfeenspacevithin their sites put smallersites, such akealth
centresor dentists mayhavea square of grassr nogreenspacet all Inan NHSontext the
greenspacean be important to patients, staff, visitors and the wider community. Despite this
variety ingreenspacerovision across the estate, it htee potential to be managed to deliver
multiple benefits across a range of ecosystem servieesexample, carbon sequestration,

air quality regulation, flood alleviation, local climate change and noise regulation, as well as
increasing physical and menmtavellbeing and providing habitat for biodiversity. These
benefitswill aid NHS Lothian in climate mitigation and adaptation, in its duty to conserve and
enhance biodiversity, at the same time as meeting the key targets that centre on the
management of theyreenspaceprovision laid out in the NHS Lothi@reenspacand Health
Strategy.

This reportis a roadmagor the NHS Lothiaso it canmanage itsestate to meet its policy
commitments in relation to climate change and biodiversity, also identifyingreviogher
public natural capital benefits, particularly related to heath, can be enhancedtllhes an
assessment of theatural capital assetghabitats)of the NHS Lothiarestate From this the
level of biodiversityand ecosystem servicgrovision (carbon sequestration, air quality
regulation and wetbeing)has been assessednd thebenefits that flow from themvalued.
This sets a biodiversity and benefits baseline for the estate. This will allow NHS Lothian to
trackthe changes to botlthe green and built estatdp assess whether they will meet their
policy respasibilities. It will also allow them taeighthe costs ofmanagngthe greenestate
against the benefits providedVe providerecommendations on how to improve the quality
andtype ofgreenspaceat estate siteswhileidentifyingsites across the estathat offer the
greatest opportunitesfor increasing the delivery of benefigross the whole estat&Ve also
highlightcritical steps that the NHS Lothian need to taeth strategiclevel processeand

1 Strategic Plan 2012024: Our Health, Our Care, Our Futuxeailable at:
https://org.nhslothian.scot/OurHealthOurCareOurFuture/Documents/OurHealthOurCareOQufFuture
NHSLotlanStrategicPlan2032024.pdfon 20th January 2021.

2 Greenspacéor Health: NHS Lothian Groungithe way forward

3 Greenspaceand Health, the strategic framework for Edinburgh & Lothians (2019) Available at:
https://www.greenspacscotland.org.uk/Handlers/Downldashx?IDMF=209ea082e 7-4bea8854fb6be2522dcen 20h
January 2021.
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site level practicalities, to transforrine estate into a welused and significant health and
environmental asset.

1.1Aims
NHS Lothiancommissioned Natural Capital Solutions and collaborators to deliver a
biodiversity and climate change assessment of the NHS Lothian eBltet@ims were to:

) Map the natural capital assets of the estateprovide a spatial asset register

(i) Deliver anassessment of the biodiversiand the natural capital benefifgrovided
by the estate with a focus on carbon sequestratimmd air quality regulation,
includinganin-depth analysis of health andellbeingbenefitswith a focus on two
nature-based healthnterventions

(i)  Provide recommendations on improvements that could be made to the estate
sites to increase the provision of biodiversity and ecosystem services.

(iv)  Create a spatiabiodiversity andnatural capital accounting tool linked to the
spatial asseregister that will allow the NHS Lothian tomen the biodiversity and
ecosystem services assessment based on past or future change=ettspacs of
the estate.

(V) Deliver a biodiversity and climate change assessment technical report with in
depth casestudies of some of the priority sites, along with a shorter glossy report
that will communicate the main headlines of the report to a wider audience, using
non-technical language and infographics.

We briefly outline the methods used to achieve these aimshe main report, but the
technical detail of these is documentedtlre annexesat the end of the reportWe present

the results of the spatial asset register and the natural capital accountibgthtthe estate

and the site scake Due to the large number of sites, and their broad geographic spread, the
resultsfor five case study sites asemmarisedn the main body of the repoitSection 4 and
detailed in Annex.:

1 Royal Infirmary Edinburgh

T {G W2KyQa | 2aLAGlf
1 Western General Hogal

1 Musselburgh Primary Care Centre

T 9ttSyQa DfSy | 2dza$s

We outline results and provide maps farfurther five sites in arAnnex2 at the end of the
report:

Royal Edinburgh Hospital

Astley Ainslie Hospital

Mid Lothian Community Hospital

EastLothian Community Hospital

Comely Bank Centre (NHS Lothian Training Centre)

= =4 =8 =4 =9



Theseten sites were considered a priority blye NHS Lothiaand they span the different
categories of site within the estaig. large hospitals, community hospitals, healthtees
and care homes.

The recommendations for how the green infrastructure of the estate camiproved to
enhance biodiversity and ecosystem services will also be presented in this formaioSthe
benefit analysis of theature-based healthnterventionswill be reported on according to the
two intervention types that wereits focus therapeutic gardening/horticulture and
conservation/outdoor activities.

A key part of this project was to develop a spatial natural capital accounting tool that links to
the spatial asset register ((iv) abov&)e do not describe this tool in the main body of the
report but have dedicated a section to it in Anri&xHowever, we do refer to the tool in the
report, and it is integral to some of theecommendations we make for the future
management of the NHS Lothian green estate.

1.2 The natural capital concept

Presently, the NHS Lothian consider the role and value of the built assets within the estate,
but do not account for the green assets and the benefits that they can pravideamportant

to consider the estatgreenspace becauselte natural environmentinderpins our wellbeing

and economic prosperity, providing multiple benefits to sociétgitural Capital is defined as
a..elements of nature that directly or indirectly produce value or benefits to people, including
ecosystems, species, freshwater, landnerals, the air and oceans, as well as natural
LINE OS & aSa KNVairal EdpitaDCoirityed 20941t is the stock of natural assets
(e.g. soils, water, biodiversity) that produces a wide range of ecosystem services that provide
benefits to peple. These benefits include food production, regulation of flooding and
climate, pollination of crops, and cultural benefits such as aesthetic value and recreational
opportunities(Fig. 2.1).

4 Natural Capital Committee (2014) The state of natural capital: Restoring our natural assets. Second report to the Economi
Affairs Committee. Natural Capital Committee, March 2014.



Provisioning Regulating Qultural

Products obtained from Benefits obtained from Non-material benefits people
ecosystems environmental processes that obtain from ecosystems
e.g. food, timber, water regulate the environment e.g. recreation, aesthetic
e.g. air quality, climate regulation, experiences, health and well-
pollination

Qupporting functions (intermediate services)

Internal processes within ecosystems essential for the production of all other
ecosystem services, e.g. soil formation, photosynthesis, nutrient cycling.

Figure 1Key types of ecosystem services (based on20i26). Note that supporting or intermediate
services are now categorised as ecological functions (€)@ are the underpinning structures
and processes that give rise to ecosystem services.

It is important to incorporate natural capital into desmn-makingwithin NHS Lothian to
understand the provision of benefits from the green assets of the estate, so they can be
enhanced to support policy responsibilities and the health and wellbeinmpténts, staff,
visitors and the local communitieMuch work is progressing on how to deliver the natural
capital and ecosystem services approach on the ground and how to use it to inform and
influence management and decisiomaking.The first important step is to map the natural
capital assets of the site afterest and to create an asset register (habitat type, quantity and
guality). The next step is tguantify ecosystem service delivery (the physical flow of services
derived from natural capital). Additional insight can be gained by taking a spatial pavepe

on the variation in ecosystem service supply across a study area using a Geographic
Information System (GIS). Mapan highlight hotspots and coldspotd ecosystem service
delivery, highlight important spatial patterns that provide much additionetad, and are
inherently more user friendly than nespatial approachesThe next step is to estimate the
monetary value of the benefits that are delivered by these services.

In this context a natural capital assessmenmtill provide the NHS Lothian with rmapped
natural capital baseline of habitat type, condition, level of biodiversity and level of provision
of 3 ecosystem services (carbon sequestration, air pollution regulation famdan
health/well-being). This will alw the NHS Lothian to track progress from that baseline and
assess whether policy responsibilities, for example, a net gain in biodiversity and contributing
to net zero carbon, are being met. A baseline algbshow the areas of the estate that are
performing well and areas where opportunities for improvement(key. opportunities for
expanding naturébased health interventionsit will allow NHS Lothian to work out how best

to off-set the biodiversity and services lost through site disposals or&ipgisition and design

5 Millennium Ecosystem Assessment (2005) Ecosystems and humdmeingill Synthesis. Island Press, Washington D.C.
https://www.millenniumassessment.org/en/index.html

6 HainesYoung, R. & Potschin, M. (2018) Common International Classification of Ecosysiees GRICES) V5.1. Guidance
on the application of the revised structure. Fabis Consulting.
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in the relevantgreenspaceequirement into developments on existing sité&tural capital
valuation iskey to providingfull costbenefit analysesf changes to the built estatevhich
may reduceor expand and improvéhe area or qualityof the green estate and allows the
assessment afiew grounds maintenance practices.

2. NHS Lothian estateatural capital

2.1 How the NHS Lothian sites were identified

NHS Lothian has a large and varied property portfolio which means that ihareangeof
tenure under which the land is owned or occupi&@dme sites are wholewvned and occupied

by the board, others are occupied by tenantsare rented by NHS LothiaAll sitesfor which

the NHS Lothian has responsibility for the management and maintenance (including those
that managed by a third party) have been included in this anasisils of these sites were
provided by the Head of Business Services and Assealfement as part of an ongoing
process of categorisation and cataloguing of site ownership.

Prior to this project no spatial database existed of the boundary of the entire NHS estate.
With the support ofGreenspacescotland, we have estimated the estate boundaries from
available information. Each site was located using aerial photography to validate the general
location. Available information was then used to estimate the boundary of the site, this
brought together informatio from OpenStreetMap, OS Mastermaublished maps of sites,
planning applications and local knowledge. Aerial photography was then used to create
FLILINRBEAYIF (S Ll2feée3a2y o02dzyRFNASE Ay vDL{H YR
giving each site acore of 1 to 5 (1 = low confidence, 5 = high).

2.2 Estate scale atural capital assets

A Geographic Information System (GIS) basemas created containing information on
habitat type, extent and condition at each of the 94 estate sites of the NHS Lothian’estate
This information was derived from site survey data collected in the field, and existing spatial
environmental data (seAnnex2.5). The estatesites range in size from 0.02 to 33.89 ha, with

a median of 0.39 (Table 1). The areaymenspacen site also varies consideralflijable 1,
Figure 2a&b), some sites not having agneenspaceat all, and some with 13 halhe
proportion of the site that iggreenspacgTable 1) is, therefore, broad, ranging froo @
sitesthat are 94%greenspacefurther statistics can be seen in Annex 1.1.

Tablel Key statistics for the NHS Lothian estate sites.

Estate Site Site Site

median min max
Estate/site area (ha) 173.82 0.39 0.02 33.89
Greenspacearea (ha) 80.50 0.11 0 13.35
Proportion of site that isgreenspacg%) 46.31 32.30 0 94.19

7This map is the basis of the biodiversity and natural capital accounting tool that has been created as part of thisgproject a
is outlined in a separate document.
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An asset register for the estate (TaR)ewas created from this map. The asset register shows
that the NHS Lothian Estate covdrgdha,81 ha(46%)of whichhas been identified as natural
habitat/greenspacéalso see Table IJhere are a wide range of habitat types (Taé)lacross

the green estate, ranging fromsemtnatural habitas to habitats associatedvith urban
landscaping. In and around some sites there are areas of brownfield and disturbed ground.
The habitatghat cove the greatest area of the estatre broadleaved parkland9 ha) and
broadleaved woodland (16 ha), aathenity grasslandl@ ha).

The asset register (Talbelow) presents an overview of the type of habitats that comprise
the estate, but it is moreavealing and practically relevant to understand how these habitats
are dispersed across the sites (which we are unable to illustrate by map in this report because
the estate is dispersed over a wide geographic region).

Figures 2a & b show the proportiaf each habitat that occurs at each of the 94 hospital sites.

The larger hospital sites feature in (a) aedd to have a greater range of habitats present

within them. Some of the sites, for example, the Royal Victoria Hospital (RVH), Tippethill
Hospital6 ¢ | 0 X 9f f SyQa DfSy | 2dzaS 69Dl 03X aARf 20KA
Hospital (Bell H), ATOS and the Milestone House site (MHS) are not as dominated by sealed
surfaces and have significant areas of woodland and parkland habitats within thema(siee

Al.1 for the site codes and Tal#é 2 in Annex 1 for a list of the ten hospitals with the highest
proportion ofgreenspacg

The smaller estate sites Figure 2(b) tend to be more dominated by sealed surfaces, have less
variety in habitats, andre more likely to comprise of garden planting and introduced shrub.
There are sites in both groups (Figure2a & b) that have a higher proportion of amenity
grassland than any other habitat (21 sites in total). There are 5 sites that hayreespace

at all.

The woodland, parkland and rough grasslands tend to occur around the outskirts of larger
hospital sites, although there are exceptions to this. For example, the Astley Ainsley Hospital
buildings are set within a relatively large area of parkland and \eoat Amenity grasslands

are widespread, probably as it is practical habitat to maintain, allows clear sightlines around
OFNJ LI Nyla YR A& 3ISYySNIftte O2yaAiARSNBR WySI (g
community hospitals, care homes ahdalth centres). It is often a feature of the parkland

under and around the trees. Hedges, lines of trees and flower/shrub borders are generally

used in and around the buildings and car parks, and in courtyard gardens within some hospital

sites.
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Table2 Asset register (derived from spatial asset register) for the NHS Lothian Estate shovarggthe
of each habitat type in hectares and the percent cover of the total area of the estate (including

buildings and sealed surfaces)

Habitat Type Area (ha) Area (%)
13.07 752
220 127
15.93 917
436 251
0.04 002
062 036
003 001
057 033
005 0.03
039 022
336 193
201 116
316 182
015 0.09
589 339
18,89 10,87
016 0.09
382 220
209 120
321 185
048 028
93.32 53.69
173.82 100
N.B. Woodland, parkland (broadleaved, coniferous and mixed categories), scrub, tall herb, and rough
grassland are all considered to be seratural habitats in this project. Planting of individual or rows

of trees in borders, gardens and car parks (definedroadleaved, coniferous and mixed planting),
hedging, and hedging with trees intdispersed, shrub borders (introduced shrub), gardens (within
which the various habitats have also been classified), and amenity grassland, are consideszed
modified habitats and those associated with urban landscaping.
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Figure 2The proportion of sealed surface and each habitat type at the NHS Lothian estate sites (see
figure legends fothe habitat categories The site nhames have been coded and the list of site codes is
in Annex2, Table &.1. The sites have been grouped accoglio area, largest firs{a) Sites between
33-0.42 ha, this includes the hospitals, larger care homes and medical ceblr8tes from 0.4€.02

ha which includes mainly medical centres and surgeries.
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3. Estate scale biodiversity and ecosystenrgee provision

3.1Biodiversity

It is possible to track changes (increases and decreases) in biodiversity across the NHS Lothian
estate if the current baseline for biodiversity can be quantifiéite NHS Lothian has a
commitment to further the conservation of biodiversity as part of thature Conservation
(Scotland) Act. ltangesn biodiversitymayoccur due to thdoss of sites from the estate, from
developments to the built estate that take gpeenspacer create additionagjreenspaceor

from changes in the management of specific itais within the sites due to, for example,
health and safety requirements. All of these may affect the habitat types on the site, but also
the condition or quality of those habitats. The level of biodiversity across the NHS Lothian
estate was quantified sing a relatively simple metric (Biodiversity Metrid\Natural England
2019, seeAnnex2.5.2 for an outline of the todl that isincreasingly being used itne
development sector ifEnglando check for biodiversity net gdinwhich calculates a measure

of biodiversity (biodiversity units) for each habitat based on the area of the habitat, its
distinctiveness and conditioiabitats that have a high distinctiveness, are in good condition
and cover a greater area will achieve a higher biodiversity unies@de applied this metric

to every NHS Lothian estate habitat polygon in the spatial asset register.

The overall biodiversity units for the estate total 484hging across the sites from 0 to 78 (see
Table £.3in Annex2.1). As astandalonevalue this fas little meaning, its power comes from
comparisons when changes have been made to the estate habitats. However, by looking
further into the condition of the estate habitats, the score can be construed as relatively low.
This is because 71.5% of the totskate habitat polygons in the spatial asset register were
assessed as poor condition, 28.3% were moderate and only 0.2% were assessed as being in
good condition, following the condition assessment guidelines of the Biodiversity Métric 2

When focussig on he condition of the habitats across the estateis useful to distinguish
between habitats that are consideredaluable in terms of biodiversitye (g. seminatural
habitats) and those that are of low biodiversity valeeg(amenity grassland)heformer can

be in poor quality but be managed to achieve medium or good condition. The latter will
always be assessed pgor-quality habitats.

¢tKS KFroAGlFrGa O2yaARSNBR (2 0S Ay WwWI22RQ O2YyR
Royal Edinburgh and Midlothian Community Hospitals. These gamatensell used and
maintained supportinga diversity ofseminatural habitats such as rough graasd and
broadleaved trees, habitats considered of higher biodiversity value than the allotments, lawns

and borderghat are also part of the garder{3able 3)

The habitats that tend to be in a moderate conditifrable 3jare broadleaved planting and
woodland, brownfield sites, coniferous planting, gardens, hedges and hedges with trees,
mixed tree planting and mixed woodland, rough grassland, scrub and tall herb

The poor condition habitats (TabB are a mix of poorly managed habitats and habitats th
are considered of low biodiversity value. Amenity grassland, introduced shrub and disturbed

8Biodiversity netgaiha 2F i Sy NBFSNNBR (2 a YaSOMNAyA2 LiPRAAK A1DSt ST SROFIG
9 Biodiversity Metric 2. (Natural England 2019). Available at:
http://publications.naturalengland.org.uk/publication/5850908674228@A20th January 2021.
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ground, however they are managed, will be classiisgoor condition because ecologically
they are notvaluable for biodiversity.

Alternative habitats to amaity grassland, like rough grassland or native woody shrubs should
be considered, native shrubs wouldso be preferable.Other habitats, such as hedges,
gardens, parkland, woodland and scrub could be managed more positively. For example,
replacing old hedes and pruning treesensuringcontinuouscanopy cover in woodland,
maintaining a diverse range of trees with species that are better for biodiversity (seelDable
for a list), limiting tree damage, leaving dead waodllimiting nonnative plant species

Sites that could benefit from improved management of these habitatsteeéstley Ainslie

Hospita] ATOS, Ballenden House, Bellhaven Hospital, Bonnyrigg Healthe Gapiv)
ORSYKIff 12aLIAGFETX 9fttSyQa Df Sy |spiciReyal CA Yy Rf
ORAYOdzZNEK | 2aLIAGFE T w2élf LYFANNINEB 2F 9RAYO
GKS 2Sa0SNYy DSYSNIft 1 2aLAdFt® 5Aa0§dz2NDSR 3INR
Hospital, Royal Edinburgh Hospital, Howden Health Centeegr@illar Medical Centre and

Camus Tigh Care Home could be used to create semrnatural habitats €.g. woodland,

parkland, rough grassland).

The habitatsat sites inpoor condition can betargeted for improvement to make relatively
quick wins increasin the baseline biodiversity of the site, and also slightly increasing the
carbon sequestration and aiupfication. If managemenmeasuresto improve condition as
outlined abovewere employed in the poor condition habitas.g.woodland,parkland scrub,
hedges etcincreasing them to medium conditioit,would be possible to increase the overall
biodiversity unit score by 143 he biodiversity units of the estatmuld alsdbe increasel by

at least 349 if the habitats considered low biogkrsity value, e.g. amenity grassland,
introduced shrub and disturbed land, were replacedhaypitats that have more biodiversity
value. Given that the large majority of sites have amenity grassland in treienspace
profile, this would be a good place start, increasing biodiversity units at the site and the
estate scales

Biodiversity is important as the foundation for the provision of a wide range of ecosystem
services. It is also considered that increasing biodiversity in turn increases thencesiie
natural systems to deal with climate change. There are likely to be ‘pfidebetween the
practicality of maintaining habitats for biodiversity in the grounds of hospital sites, for
example, the costs of maintenance need to be kept to a minimurbjtéiz need to look
pleasing at the same time as being practical where there are many people driving and moving
about. There is certainly scope to increase biodiversity across the estate. Finding the balance
here is key, and this assessment aids an undedihg of the value of the benefits that can
also be delivered from an enhanced biodiversity. It is also possible to increase the value of
the biodiversity on the estate by connecting onsite habitats with offsite greenspaces. This
creates networks for wilife to move through. We have looked at how these connections can
be made at the site scale (Section 4 and Annex 1).

10 This is assuming the distinctiveness score (2) stays the same, but that the condition moves from poor to
moderate, but, for example, if woodland was planted the distinctiveness score would increase to 6, raising
the score further
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Table3 NHS Lothian estatsite habitatsthat appear in each Biodiversity Metric 2 condition

category.

Good

Moderate

Gardens (community gardens Broadleaved planting

with a diversity of habitats
within them particulaly
allotments with lawns and
border that also include
broadled trees and rough
grasslangl

Broadleaved woodland
Brownfield (with broadleaved or
mixed trees)

Coniferous planting

Freshwater stream

Gardens with broadleaved trees,
allotments, lawns and borders
Hedges and hedges with trees
Mixed planting and woodland
Rough grassland
Parklandbroadleaved)

Scrub

Tall herb

3.2 Carbonsequestration and air quality regulation

It is also possible to track changes in ecosystem service provision across the estate by

Poor
Amenity grassland
Brownfield
Coniferous woodland
Disturbed ground
Freshwater stream
Gardens
Hedges and hedges with trees
Introduced shrub
Parkland (broadleaved,
coniferous and mixed)
Scrub

guantifying ther provision.Apolicy priorty for the NHS Lothiaareachieving net zero carbon
by 2045 in relation to The Climate Change (Scotland)Adincreasing the health and well
being of the patients, staff and local communities in and around the sites of the estate. As a
result, the flow of carbon sequestration, air pollution regulationdaphysical and mental
health benefits have been quantified across the estate and their monetary value estimated
We have used well established techniques and best practice, for details ofdbesanex2,

3 and4 at the end of the reportThegreenspacs ofthe estate will supply other services, for
example, climate regulation, noise regulation, water quality and flood regulation services at
the same time. We were not able to quantify those for this project, butsih@v how these
can also be considered the estate scaleecommendatiors below (Section3.4). Changes to

the estate, as outlined for biodiversity above, also impact on the ecosystem service provision
of the greenspacs of the estate. The quantification and valuation of these services allows an
understanding of how estate changes impact on the provision of these benefits and reveal
the value that should be considered in any ebsnefit analyses (from assessing business
cases for new buildings or car parks, to how gineenspaces maintained).

The natural capital assets of the NHS Lothian estate have the capacity to supply a wide range
of important benefits. The woodlandreesand hedgescross the estate captur282 tCQe

per year, with an annual value 018,501 and a present valugver 50 years) of£14 million
(Tabled). The estate woodland, trees, grassland and shrubs a8 M s per year, with

an annual value of255,993and a present value ofé&€36 million This value is a cost saving

to the NHS from avoiding air pollah related iliness.
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Table4 Biodiversity units, annual physical and monetary flows and Present Value (over 50 years) of
carbon sequestration and air quality regulation across the whole of the NHS Lothian estate.
Annual physical Annual nonetary Present Value

flow flow £(2020) £(50 year$

Carbon

sequestration 281.5 19,501 1.14 million
tCQelyear
Air quality
regulation 0.98 225,993 8.36 million

tPM:.slyear

484

These results suggest that the natural capital assets of the NHS Lothian estate play a role in
taking up carbon emissions. Increasing the capacityednspacs to sequester carbon is one
important component in the path to achieving net zero carbon emissialong with policies

to deliver emissions reductiore . promoting green transport). This sequestration capacity
needs to be seen in the context of the NHS Lothian emissime averaggearlyemissions
across the NHS Lothian estate over the last&ry is77,516 CQe'l.

Clearly the green estate can sequester carlimut,even if all green areamn the NHS Lothian
Estatewere planted with treest would not beenoughto off-set the emissions of the estate

(a rough estimate is that this would sequest#10 {CQe per year) Howeverthe green areas

of the estate could benanagediurther to increase the delivery of this servicehe first step

is increamg the condition of woodland, parkland and hedgerow halst as discusseith
Section 3.1The second is to increase areas of woodland, individual trees and hedges on the
site. There are likely to be opportunities for this on all sites (we touch on some of these in our
recommendations for specific sitesSecton 4 and Annexl). How much it could be increased

by is very difficult to estimate, as opportunities are site specific, planting on other quality
habitats (e.g.seminatural grasslandsghould be avoided, and planting trees in and around
car parks could terfere with sight lines.

Air pollution is likely to be an issue on the hospital sites with martgesh beingnear busy

roads and site car parks becoming congestegbatient visiting hours.Green areas on the

hospital sites, therefore, play an important role in increasing local air quality. Hedges and

trees have been shown to be particularly effective at providing this service, so both improving

the maintenance of hedginghere it is in pooconditionand increasing these habitats across

the estate(particularly around roads and car parks® dzf R Ay ONBIF aS (GKS | 0Af
natural capital assets to provide this servimgerventions for increasing the provision of this

service will gnerally also increase the carbon sequestration service.

As the estate is somewhat constrained in the improvements that can be made, it is important
to also consider green infrastructure interventions that do not take up ground spgace
example green walls and roofs. Depending on the habitats used, these could increase
biodiversity, but also the provision of both carbon and air quality regulation services. There
are some green roofs already on some sites within the estate, but we m@rable to include
these in the analyses due to lack of data.

11 Figure from the Public Sector Climate Change Duties 2019, Summary Report, NHS Lothian.
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The quantification and natural capital accounting sets the baseline against which future estate
changes can be compared. Thatialnatural capitalaccounting tool(Annex2.4) that has
beencreated as part of this project can be used to alter the size and condition of habitat
across the NHS Lothian estate, to understand what the impact on biodiversity and ecosystem
services will be of interventions such as increasing the condition of hapadting hedges

or trees, and removing sites or habitats due to increasing of the built estate assets.

3.3Physical and mental health benefits

3.3.1 Baseline benefits

NHS Scotlandow recognises the importanagf its green estate for promoting the healémd
well-being of patients and staff. In order for NHS Lothian to managgrétsnspace for the
provision of increased physical and mental health benefits, it is important to understand, at
least partially, how the estate currently supports the provisadrthis service, and what the
monetary value of the beneBtmight be.

Quantifying and valuing this service is not as straightforwarrthe carbon sequestration

and air pollution regulation services. This is becansaddition to natural asset dat local

data is required on the type of natuteased health interventions (activity and number of

LI GASyGa LI NGAOALI GAy3A0 la ¢Sttt a aiddzRASaA
health of those specific activities (sé@nex3 for details ofthe approach)Two main nature

based health interventions areurrently offered on the NHS Lothian estatgardening and

walking. The former is delivered through community gardens (at Midlothian Community
Hospital and Royal Edinburgh Hospital) and a niiward, courtyard and other types of
smaller gardens (at Astley Ainslie Hospital, Midlothian Community Hospital, Royal Edinburgh
Hospitak {0 W2 Ky Qa | 2 Wvedfein Génerdl Nodpital) Iradiladtef is prgvided
through walking routes at Astlegpinslie Hospital, Edinburgh Royal Infirmary, Midlothian
Community Hospital, Royal Edinburgh Hospitali W2 Ky Q& | 2 a4 LWesterh [ A @A
General HospitaParticipation in green interventions such as therapeutic gardening improves

LIS 2 LI S Q ad/ovhysidal Mealth ayid wellbeing. In turn, this reduces their demands on

the NHS, saving it money.

Therewere no dataavailableon the use of the walking routam the estate Consequently, it

was not possible to estimate their health impact. Information on the use of the smaller
gardens is related to the programmes of activity and those delivering and participating in
them. Those programmes commonly span several smaller gardens, making the iestiofat
GKS fFr0dSNRa &ALISOATAO KSEHEOK AYLI OGa LINROf SY
health impacts of the community gardens but to a less marked degree. Consequently, the
larger gardens were one of the two foci afcostbenefit analgis (CBA)The other green
health intervention that was the subject of CBA was that of outdoor nabased
programmes of activity. There is considerable potential for establishing this type of
intervention on suitable sites on the NHS Lothian estate report on the results of this in
Section 3.3.2 below

Two approachewere used to assess the costs and benefitthefapeutic gardening
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® Quality adjusted life year QALY*? approach which uses the change in all
LI NI AOALI yiGaQ v! [ thévaliedfthe Beblh keBefitSrasilitng | G S a
from the intervention In this study one QALY was valued at £15,180.

(i) A case study approach focused on haawn individual might benefit from
participation in thenature-based interventions

ltwasnotpossiblex 3SG RIFGE 2y | LI NIGAOALI yiQad SELISNR
by NHSLothian Instead,the experiences of a participanh a similar programme run in

Gartnaval community garden in Glasgow was ugedgain an understanding of the cost

savings to the NHS Lothian from such interventions.

The two existing therapeutic gardening activities run by the NHS Lothian have 350 participants
annually.The Net Present Value (NPV) of the QAlrgduced by this naturdased health
interventionover a period of 50 years is estimated to be £4.65m (Tabhleroducing a return

on investment (Rol) of 2.00. That is, every £1.00 spent on therapeutic gardening results in
benefits to health with a value of £2.00. Over a period of 10 yé¢laesNPV is £0.80m and the

Rol is 1.49This demonstrates that the interméions produce estimated health benefits the
value of which significantly exceed the costs of running them.

Table 5 Physical flowsand annual monetary flowsvith net present values (NPVand return on
investment (Rol)over10- and 5C8yeardiscounting peods,of the therapeutic gardening intervention
on the NHS Lothian estate
Physical flow Annual
monetary
flow

10 years 50 years 10 years 50 years

350 participants

17.34 QALYs 263,206 802,594 4,645,444  1.49 2.00
*Please notahese are grosannual monetary flowsut present valuesre presented net of the
related costdor runningthe gardening programmes.

Theannual economic benefits of a participant in a therapeutic gardening activity are outlined

in Table6. Tresebenefits arig from the improvements tai K S  LJ- NIi A O hédkhy G Qa 6
(seeAnnex3.1.3). The estimated direchet avoided costs to the NH8e temised in Tabl®

andamount to £1,954per annumDue toof the lack of evidence of the lortgrm health and

economic effects aherapeutic gardeningthe benefits are assumed to last for one year only.

This is a conservative assumption that is likelyriderstate the value of the benefits.

Table6 Summary ohet annual economic benefits fromne participant involved in
therapeuticgardening

Benefits Value \
Increased prescription costs -£130
Avoided psychiatric consultation costs £888
Avoided usef community psychiatric nurse services £1,196
Total £1,954

12 A QALY is a measure of the state of health of a person or group in which the benefits, in terms of length of life, are

adjusted to reflect the quality of life. O@ALY is equal to 1 year of life in perfect heg#LYs are calculated by estimating

the years of life remaining for a patient following a particular treatment or intervention and weighting each year with a

quality-of-life score (onaOto1scale). IBiF 1 Sy YSIFadz2NBER Ay (SNk¥a 2F (KS LISNE2yQa |
life, and freedom from pain and mental disturbance.
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This delivers a net saving to the NHS that significantly exceeds the unit cost of these types of
intervention compared with an indicative cost of £557 per patient per annum.

Thisanalysisdemonstrates the value of the health benefitsom interventions that depend

upon the green assets of the NHS Lothian estétevould be possible to increase the
therapeutic gardening intervention on the NHS Lothian by using existing gardens more
intensively, or by creating one or more community gardens (we discuss the costs involved in
thisin Section 3.3.2 belowThere are also reasonable areas of woodland on the NHS Lothian
site to run conservation/outdoor activitieglence, here is considefae potential tobegin to

run these activities on the NHS LahiEstatewhile incurring little or no ugront costs.

3.3.2Expanding natureébased health interventions

We outline the value of the benefits, and the return on investment thagjased from
delivering therapeutic gardening opportunities on the NHS Lothian estate above. It
demonstrated that the benefits from running this activity are considerably higher than the
costs. This codienefit analysis was extended to explore the addisibbenefits from
therapeutic gardening and from outdoor natub@sed activities:

) CBA of creating a new garden at a site on the NHS Lothian estate with one
programme of gardening courses for 180 patients per year

(i) CBA of usingne reasonable sizegreenspae on the NHS Lothian estate run
one programme of outdoor activity involving 180 patients per year.

The CBA used the same two approach€FALY and the case study approach. In this section
the case study approach was used as an alternative measuteedienefits from outdoor
nature-based conservation activities. This uses a participant from the Edinburgh and Lothians
Greenspacelrust Branching Out programme as an example of the benefits that running a
similar programme on the NHS Lothian estate couwidg The details of the methods and the
case study are in the Annéx

Table7 Physical flows, annual monetary flows, net present values (NPV) and return on investment
(Rol), ovel0- and 50yeardiscounting periods, of (i) setting up a new garden aitedhe NHS Lothian
estate for therapeutic gardening and (ii) to run one natbeesed conservation activity programme
using the natural capital assets of the NHS Lothian estate

Physical flow Annual

monetary 10 years 50 years 10 years 50years
flow

(i) New garden site

180 participants

8.92QALYs 135,363 356,153 2,283,278 1.40 1.92

(ii) New naturebased

conservation programme

180 participants

8.92 QALYs 135,363 411,102 2,384,356 1.49 2.00
*Please notdhese are grosannual monetary flowdut present valuesire presented net of the
related costdor runningthe interventions
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Table8 Summary of théet annual economic benefits from one participant involved in Branching Out,
and outdoor naturebased conservation activity programme.

Avoided prescription costs £32
Avoided psychiatric consultation costs £111
Avoided use ofommunity psychiatric nurse services £2,392
Avoided use of support worker £1,248
Total £3,783

Table 7 shows that a programme of therapeutic gardening on a new community garden will
deliver benefits that value £2.28m over 50 years and £0.36m over 10 years, with Rols of 1.92
and 1.40, respectively. A programme of outdoor activities will deliver ben#fat value
£2.38m over 50 years and £0.41m over 10 years, with Rols of 2.00 and 1.49, respectively.

The case study approademonstratesthat the estimated direct avoided costs to the NHS
from an individual participating in an outdoor natubased conservation activigmount to
£3,78 per annum(Table 8)Due tothe lack of evidence of the lorigrm health and economic
effects of Branching Outthe benefits are assumed to last for one yeanly. This is a
conservative assumption that is likely to understate Hadue of thebenefits.

As with the CBA results for the current therapeutic gardening activity on the NHS Lothian
Estate (Section 3.3.1), the value of the benefits significantlgezkthe costs of running the
activities. The Rol from setting up a new garden on the NHS Estate for therapeutic gardening
(Table 7) is slightly lower than the Rol of the existing activities (Table 5), but is the same as
the existing therapeutic gardening™NJ ONB I G Ay 3 | LINRPIAINI YYS 1Ay
on the green assets of the NHS Lothian estate.

The results from two approaches to the CBA demonstrate that creating more Rdised
activities on the NHS Lothian estate would deliver significanttinead weltbeing benefits,

the values of which exceed the costs of running the programmes, and that the green assets
of the estate would allow this to be rolled out across a number of sitesqase study site
recommendations for opportunities Sectidrand Annext).

3.4 Estate scale recommendatiorgsgreen interventions

The estate, and site scale (Section 4, Annex 1), recommendations were informed by a
literature review as well as site visits (for details see Annex 4.1.4).

Providebigger, better, and better-connected greenspacs in the NHS Lothian estate for
biodiversity, carbon sequestration and air quality.

BIGGEREREENSPAEE
1 Increase the extent afreenspacecross the NHS Lothian estate by
0 Reducing car parking proviside.g. by 25% which will involve improving active
travel infrastructure for staff and visitors).
o Ensuring that sitescale changes follow the principles of biodiversity net gain so
there is only ever an increase, and no net loss, of biodiversity across the estate.

BETERGREENSPAEE
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1 Improve the quality of existingreenspaceon the estate to support biodiversity,
sequester carbon and mitigate air pollution by:

o0 Increasing the biodiversity units across the estate fif8d to at least 629n the
short term.

0 Maximising cotinuous tree canopies through and across sites.

o Planting new trees following existing research and guidance for pest and disease
resilience and optimising biodiversity and carbon sequestrationsee
recommended list of tree species for planting below.

o Increasing and improving the extent of mixed hedges within the gitsee

recommended list of hedge species and cultivars below.

Examine capacity of green roofs to be planted with shrubs and vegetation

o Creating community gardens, allotments and/or growiggaces on all NHS
Lothian sites.

(@)

BETTERRONNECTEBREENSPARE
1 Improve the connectedness of existing and futgreenspacecross the estate by
o Working in partnership with neighbouring landowners and land managers to
increase tree canopy cover@mmunities beyond the boundaries of NHS Lothian
sites

WELEMANAGED, MAINTAINEAND COORDINATEIREENSPARE
1 Maintain the quality of future, improvedreenspacs on the estate by
o Carrying ougreenspacsite management plans with local experts to irase tree
canopy and hedge cover, introduce scrub and, where parkland is retained,
incorporate more relaxed mowing regimes.
o0 Ensuring that necessary skills (e.g. in arboriculture) are embedded into the delivery
of management plans and specified in managetr@mtracts
1 Incorporate the Natural Capital Asset Register and Accounting tool into decision
making, e.g.
0 NHS Lothian property/ asset systems
o NHS Lothian strategies such as net zero carbon; estate acquisitions and disposals;
car parking
1 Regularly collecand maintain datasets to maximise the usefulness of the Natural
Capital Accounting tool, including tree survegseenspaceaudit, assessment of
condition ofgreenspacén new/ developed sites, bnnid biodiversity audit
1 Work strategically withrexisting partners, such as NHS Forest, to share knowledge,
expertise, data and capacity

WELEUSED HEALTHPREENSPAEE
1 For all hospital site users (patients, staff, local community):
o0 improve signage on all sites to improve awareness of walking opportunities, link
to existing routes andreenspacs/ parks adjacent to the hospital sites
0 reinstate/ update site walking routes and maps for all hospital sites, coordinating
with local partnes €.9.ELGT, The Ramblers)
f C2NJ LI GASyGay AyONBlFaS GKS dzasS 2F O02YYdzy Al
sites, coordinating with local delivery partners to increase prescribed activities (e.g.
Cyrenians, Branching Out programme)
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o0 Make regudr evaluation of prescribed activities to show changes in primarily
YSyidlrf KSIFIfGKZ Ay WoSF2NB FyR FFUSND T2
benefits over time (e.g. to measure QALYS).

For staff: regularly communicate the potential usegoéenspaes through staff wellbeing
programmes.

o Designate a coordinator to work across the NHS estate with local partners to
organise, deliver and publicise staff wellbeing programmes.

Prioritising the recommendations: what are the lowost quick returns that cold start now?

0.

Increase the use of existing community gardens: this could immediately be increased by

50% with no detrimental impact on resourcing/ staffing

Ensure the evaluation of ongoing prescribed activiiesaWo ST2NB 'y R | Fi SN
agreeon formalised indicators to measure health benefits over time (e.g. to measure
QALYSs)

Identify locations for more relaxed mowing regimes to be introduced into grounds
maintenanceg e.g.leaving sections where grass grows tall (which could later be plante

up with trees and/ or hedges) and incorporate into existing management plans

Publicise findings from the report and Natural Capital Asset Register with staff, via staff
wellbeing programmes

Incorporate the Natural Capital Asset Register and Accoufmimignto decisioamaking:

0KS (22t Aa NBIFRe& (G2 dzaS T2 §NhiywoRShelpstaft 3 RA T
a debate about reducing car parking

Identify areas on sites for future community gardens/ allotments/ growing spaces (using

the Cyrenians (2011) feasibility study as a starting point).

Identify (gaps in) existing datasets including, tree survgseenspaceaudit, assessment

of condition ofgreenspacen new/ developed sites, bnnialbiodiversity audit

Assess existing signageNsB &84 GKS &aAd0S yR (Said GKS Wgl f
maps, reinstating those that are valid

Table9 Indicative list of tree species for consideration on site. Specific recommendations for each
site are made below.

Cherry €.9.Prunus Hawthorn Crataegus  Birchspecies, including Silver Birch*
Uminekq monogyna Scots Pine**

Apple Rowan hybrid$orbus x Beech**

Woodland Hawthorn  arnoldiang Oak (Sessile and English)**
(Crataegus laevigaja Field maple Mountain Ash

Goat and Crack willow Sweet/wild cherry Rrunus avium
Callery Pear Sycamore***
Swedish Whitebeam Common holly***
Lime (common, largeaved, smalleaved)**
Norway spruce**
Aspen*/ **/ *k%
Alder***
Turkish hazel*
White willow
Common Hornbeam*
London Plane */ **

* caveat: these trees produce pollen when flowering.
** caveat: these trees can grow to a very large size (30m+)
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*** In Edinburgh, Sycamore (12.1%) and common holly (11.1%) are currently over the
recommended guidance that no species should exceed 10% of the tree population (Doick et al.,
20172 so should be planted in line with this guidance.

TablelOIndicative list of species and cultivars to be included in hedges on site, which should be mixed
wherever possible to gain multiple ecosystems services for air quality, biodiversity, carbon
sequestration (and health/ wellbeing).

Species/ cultivar

Juneberry/ shadbush
Amelanchier lamarcKii
Darwin's barbernBerberis
darwinii

BarberryBerberis thunbergii

Common boxBuxus
sempervirens

Camellia japonica

Camellia sansanqua
HornbeamCarpinus betulus

Japanese quince
Chaenomeles japonica
Mexican orange blossom
Choisya ternata

Common hazeCorylus
avellana

Cotoneaster spp. various
HawthornCrataegus
monogyna

Silverberry/ oleaster
Elaeagnus x ebbingei
Red cascadEuonymus
europaeus

Air

quality

Biodiversity

Carbon
sequestration

Other notes
Potentially invasive
Potentially invasive

Good for noise
mitigation with other
species; Potentially
invasive

Also good for noise
mitigation; tolerates
heavy metals, good for
water management

May provide some
human restoration
potential due to mid
deep greerleaves and
range of flower colours,
where limited pruning
encourages flowers.

Considered useful at
providing psychological
WNEFdz3SQs S
stress restoration
gardens

No species recorded in
NBNAS
Species/cultivars have
restorative effects i.e.
promoting feelings of
serenity, refuge and
sense activation.
Capacity to release
allergenic pollen
Potentially invasive
Has potential for noise
mitigation

Potentially invasive
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Japanese spindle tree
Euonymus japonicus

BeechFagus sylvatica

Forsythia spp. and cultivars
Hebe spp. and cultivars
Hypericum x hidcoteense
U1 A RS dohrsWort
Hollyllex aquifolium

Bay laureLaurus nobilis

LavendelLavandula
angustifolia

Common privetigustrum
ovalifolium

Red robin treePhotinia
fraseri

Golden bamboo
Phyllostachys aurea
FirethornPyracantha
coccinea and cultivars

Flowering curranRibes
sanguinium
Rosa rugos&ugosa rose

Skimmia japonic&kimmia
SnowberrySymphoricarpos
albus

Common yewl axushbaccata

Western red cedafhuja

plicata

Viburnum tinusviburnum
Weigela floridaNeigela

Good for noise
mitigation with other
species

Used as hedge spp. in
therapeutic gardens;
Relatively minor noise
mitigation

Has potential for noise
mitigation; Potentially
invasive

Has potential for noise
mitigation

Considered to have
mental health /
restorative properties in
humans due to hue and
aromatics

Has potential for noise
mitigation. No species
recorded in NBNAS
Potentially invasive

Potential for noise
mitigation with other
species; Potentially
invasive

Potentiallyinvasive

Tolerance tesulphur
dioxide and lead, but nof
particularly effective at
removing particulate
matter

Potentially invasive

Most parts of the plant
are poisonous

Some potential for
carbon sequestration;
Species has allergenic
properties

This informatiorhas been extracteftom peerreviewed journal articles and repoftseeAnnex 4.1.%
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4. Site level case studies
The previous sections have described the assessment of natural capital at the estaté scale.
has been established that trestate is made up of 94 sites that vary in their greenspace type,
quality, biodiversity and capacity to provide carbon sequestradad air quality regulation
benefits. This section provides a summary of the natural capital assessmefite aff the
estatesites-w2 &l f LY FTANXYINE O9ORAYOdZNEKI { i W2KYyQa
adzaadStodzNHK t NAYIF NE /h Ndse Thés¢ gitdSwere yoRsid&ddf Sy Q3
priority sites for assessment and represent different types of NHS sewvigecity and
community hospitals, medical centres and care homes were incluidedsame methodare
used at the site scalas for the whole state, but with the addition of maps of the natural
capital assets, the provision of the two services, the condition sassgned to eachabitat
and a map showing the connectivity of the sites to surrounding green infrastructine.
detailed results ad maps for these sites are in AnnexThese assessments are useful for
understanding site baselines, so that the general interventions (Section 3.4) can be tailored
to the suit the context of the siteMaps for a further Jriority sites have been produdeand
featurein Annex 2.3.

4.1 Summary of case studresults

The individual site natural capital assessments each contain a summary description of the
grounds, abreakdownof the natural capital assets, the ecosystem service provision and
value, the condion and biodiversity units of the site, followed by an assessment of their
connectivity to offsitegreenspacs. This is followed by site specific recommendations on how
to increase the quality and the size of tigeeenspacs, how to better connect themand
manage to enhance biodiversity, carbon sequestration, air quality regulation and health
benefits.

The sites differsignificantlyin size, with the Royal Infirmary Edinburgh being the largest
K2alLIAalt airxdsS oc¢lofS wmwmaldlospitdl arevdnkilsh Szes (Lsyard (0 K S
MT KIFI0X 6A0GK adziaSfodzZNBEK t NAYFENE /I NS /SydanNB
11).The proportion of the site that is greenspace varies across these sites, the Royal Infirmary
9RAYOdzNHK |V Ral, fleSpitetiik gifi@rancels b &ize] both having around 40%
greenspace The two smaller sites show how the proportion gfeenspacecan vary
considerably even in sites of a similar size (Table 11).

Table 11Total site area, area and proportiongrieenspaceand area and proportion of sealed surface

at each of the five case study sites.
Site Area of Site Area of Greenspace Area of Sealed
greenspace (% Sealed surface(%
(ha) surfaces (ha)

St John's Hospital 16.79 6.55 38.99 10.24 61.01
Royal Infirmary Edinburgh 33.88 13.36 39.42 20.53 60.58
Western General Hospital 15.20 2.94 19.35 12.26 80.65
Musselburgh Primary Care 1.04 0.08 8.02 0.96 91.98
CentreA )

9ttt SyQa DfSy | 1.64 1.27 77.35 0.37 22.65

The types of habitats at the sites do not vary significantly, in that there is a mix cha¢umal
habitats(woodland, parkland, scruljith urbanlandscaped type habitats (amenity grassland,
introduced shrubs). The three largest sites have a predommah@menity grassland, with
woodland and parkland. The smallest site is mainly shrub borders, hedges and tree planting.
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| 26 SOSNE (GKS | &4aS i zre guie difdrentSaytQa preBdmBahce lof2 dza S
broadleaved woodlangb7% of the site)This is rlected in the biodiversity unit score where
9fftSyQa DfSy K2dzaS Yleé y2i0 KIFI@®S GKS KAIKSA
highest number of units per hectare.

Table 12The biodiversity units, annual physical and monetary flows of the casbquestration and
air quality regulation services at each of the five case study sites.

Carbon sequestration Air quality regulation
units

Annual physical Annual Annual Annual
flow monetary flow physical flow  monetary flow
(tCQelyear) £(2020) (tPM, slyear) £(2020)
St John's Hospital 31.72 155 1,076 0.04 6,441
Royal Infirmary Edinburgh 78.18 43.1 2,986 0.13 32,400
Western General Hospital 13.71 74 512 0.03 7,674
Musselburgh Primary Care 0.22 0.3 17 0.0006 91
Centre
9ttt SyQa Df Sy | 8.50 8.8 613 0.02 5,448

Note that the annual monetary flow vabamill vary not only with the level of physical flow but also with the
geographic location of the si{see methods Annex 2.5.2)

At all sites the condition of the habitatare either moderate or poor, leaving plenty of
opportunities for improving the overall biodiversity scores by replacing the habitats of low
biodiversity value (e.g. amenity grassland and introduced shrub), and by managing the semi
natural habitats into mderate or good condition. For example, the biodiversity units for St
W2KyQa | 2aLAGFE O2dZ R 6S AYyONBIFaASR FTNRBY o1
broadleaved trees, hedges and hedges with trees to moderate condition. If amenity grassland

and introducedshrub habitats that are not ecologically valuable habitats and can only achieve

poor condition, were replaced witeeminatural grasslandhabitatsor even trees or native

shrubs, the biodiversity score could be increased further by at least 4.84.

Due tothe variation in habitat type and extent across the sites, the annual physical and
monetary flows of the carbon sequestration and air quality regulation services(Vabje

12). However, the sites that have the highest area of woodland, parkland, sadibedges

gAff KIO®S GKS KAIKSAG LIKeaAOrft Ft28 yR Y2y«
for these services compared to its sideg toits largearea ofwoodland

All of the sites have opportunities to connect goeenspacs outside of the site. This will
increase the biodiversity value of the sites themselves through the creation of habitat
networks It also mayallow increased capacity fonature-based health actities, if local
landowners were amenable

4.2 Site scale recommendations

BIGGEREREENSPAEE

1 Reduce the amount of car parking.

1 Removeunder-used infrastructured.g.storage unitsand planters)

BETTERREENSPAEE
1 Increase tree planting
1 Increase the extent of mixed hedges within the site
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1 Reduce mowing regimes and introduce perennial wildflower plantiogattract
pollinators and invertebrates
1 Consider the creation of small community gardegrowing spacs.

WELEMANAGED, MAINTAINEAND COORDINATEEREENSPARE

1 Carry outagreenspacesite management plan with local experts and partners

1 Work with local community groups to create a shared vision for the community garden/
growing spacs.

1 Work in partnership with neighbouring landowners to explore potential woodland
expansiorand use of land for naturbased health activities.

WELEUSED HEALTHBREENSPAEE
1 For all primary care centre site users (patients, staff, local community):
o Publicie the new community garden/ growing space via local groups
o Create walking routes from the site towards the River Esk with accompanying
signageconnecting outside the site
1 For patients:
o Incorporate the community garden/ growing space into social presgibi
programmes
1 For staff:
o0 Use thegreenspacgor future community garden/ growing space) for outdoor
meetings and staff wellbeing programmes.
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5. Conclusions

¢CKS @l tdzS 2F bl { [20KAFYQ& yIFddzNFf OFLAGETE |
Thegreenspace of the NHS Lothian estate cover 81 ha, and support a reasonably broad range
of habitats, both semnatural (woodland, scrub, rough grassland) and landscaped (amenity
grassland, introduced shrub, tree planting and hedging). This study has redgsst three

of a number of ecosystem services that will be provided by the NHS Lothian estate natural
capital assets. Whilst the provision of carbon sequestration, air quality regulation and health
benefitsare limited in terms of the natural capital tihgrovides them, and in the number of
nature-based health interventions that are currently run from the estate, the annual value of
these benefits i£508,700, with a present valu# £14.15 millionover 50 yearsThis natural
capital account is partial @athe value ofall the benefits provided by the natural capital of

the estate are likely to increase this total value substantidifg. have shown how the site
scale natural capital assets vary considerably across the sites, and consequently, how the
provision and value of these services changes across the estate.

Improve greenspace quality

At the estate scale 71.5% of the habitat polygons in the spatial asset register were assessed
as poor condition. This is just over half of the estgteenspacearea (8 ha). This offers
opportunities and reasonably quick wins for increasing the biodiversity value of thieasite

its current baseline of 484 biodiversity unit§he first target should be to increase the
condition of theseminatural habitatsthat have bodiversity valueto moderate condition
through more positive management. The second should be to convert the low biodiversity
value habitats (amenity grassland, introduced shrub) to habitats that can achidgasa a
moderate condition This willalso increase carbon sequestration and air quality regulation
slightly (condition is not captured in these ecosystem service models, so the baseline results
assume reasonable habitat conditio.target should be to increase the biodiversity unit
baselinescore at least to 629 in the short term.

Where the opportunities exist to increase the condition of habitats through both improved
management, habitat restoration or and habitat replacement, habitats that are effective at
sequestering carbon and regulag air quality should be the focus. These are habitats such as
native mixed hedges, hedges with trees, tree planting and woodlawk have outlined
particular species that perform well for these services and biodiverRbugh grassland
habitats also segester carbon and take up pollutants, but to a lesser degree than woody
species, but should also be considered for diversity and where it is not possible to plant trees.
The use of green infrastructure like green roofs and walls would also increase thsiqmov

of these services and biodiversitll of these approaches will increase the ability of the
SaidlidsSQa yldGdzNI £ OFLAGEE FaasSia, regate BB dz | G S
climate and noise.

Increas greenspaceajuantity

Further gainsn biodiversity and ecosystem service provision can only be achieved through
increasing thereenspacerovision at sites within the NHS Lothian estate. As outlined in the
recommendations, this can be done by reducing car parking provision. It will betanpto

use the natural capital and biodiversity accounting tool (developed as part of this project) to
track the consequences of site masterplans, any change to the sealed surface component of
the estate €.g.the addition of buildings, roads and car gajJ, and site disposals. The assets

of the estate are a finite space. This makes compensation of any lgesepfspacéricky, but
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it is necessary if the biodiversity and climate change policy responsibilities of the NHS Lothian
are to be upheld, and for the estate to continue to promote health benefits from its green
assets. Addinggreenspacemay be possible when sites are renovatehd should be
considered in masterplans, or through acquisitions. The spatial tool can also be used to assess
whether masterplans are likely to deliver biodiversity and ecosystem services net gain.

Connectwith surrounding green infrastructure

As the cration of greenspaceon the estate is limited, connectivity with surrounding
greenspacamay deliver an increase in biodiversity and health benefits. Connecting habitats
and creating networks, particularly to habitats of strategic importance locally, caeaise
biodiversity. We have demonstrated the considerable benefits associated with Rbased
health interventions that are hosted outside (e.g. conservation activity), and the use of
greenspace adjacent to estate sites can offer ways of deliveringnaneased number and
diversity of programmes. Connecting woodland and providing a more continuous tree cover
will also be beneficial for carbon sequestration, air quality regulation, local climate regulation
and for increasing water quality and flood aleon services. Working with local landowners
and conservation organisations could help.

Encouraging moreature-based healthactivities

There are opportunities to increase natdoased health interventions on sites with existing
community gardens (WesterGeneral Hospital and Midlothian Community HospitaB:use

of these gardensould immediately be increased by 50% with no detrimental impat¢hem.
For sites without gardens,reating a newcommunity garden with one programme of
therapeutic gardeningourses for 180 patients per year wouldliver benefitsto the value

of £2.28m over 50 years and withreturn on investmen{Ro) of 1.92. Creating eeasonaby
sizedgreenspaceon the estate to run one programme of outdoor actieginvolving 180
patients per year wuld deliver benefitgo the valueof £2.38m over 50 years with an Rol of
2.0. Expanding the NHS nattvased interventions would be a cesftfective way of
supportng the provision of considerable public health beneflisere is existingreenspace
Fd €FNABSN aAGSa adzOK a {d W2KyQa | 2aLIAdGl =
could be converted to community gardens.

Promote the use of the estate aa health asset

To promote the use of the estate sites by patients, staff and the local community,
improvements such as better signage of walking routesitey and routes to adjacent parks
andgreenspace would be beneficial. To achieve increased use, promote comnyanithens

GKFGO 2FFSNI 2LILR2NIdzyAGASE FT2N) a20AFf WIANBSY(C
greenspacs through staff wellbeing programmes.

Embed monitoring and evaluation

Take a more strategic approach to managing the natural capital assets dfHBeLothian
estate. Use the spatial asset register map and the linked natural capital and biodiversity
accounting tool to assess changes at sites and their impact on the whigte anduse it to
create and assess the meetiofitargets and polig resporsibilities(biodiversity and net zero
carbon) Regular habitat and habitat condition surveys (using volunteers) will underpin
biennial audits of biodiversity and ecosystem service provision. Crgagenspacesite
management plans, perhaps with local environmental organisations, to increase the
condition of habitats for biodiversity, and to create new habitats. Green asset management
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skills need to be embedded into the delivery of these plassea monitoringapproach to
collect data and evaluate natutgased health interventions.
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Annex1 Site level case studies

1.1{ G W2KyQa | 2aLAGLI f

1.1.1 Grounds summary

The site has extensive parkingth visitor parking at the north of the site and additional staff
parkingin the south of the site. The car park paving is not permeable. Around the site
entrance and at spots around the car parks, therespace for more tree planting and
replacement/enhancement of shrub and hedge plantingnd potential removal of planters.
There are extensive and wedlstablished hedges around the car parks (beech, laurel, rose)
and some of the hedging could be improved and filled in as there are some gaps. There are
heavyduty planters acting as barriers whichif the access route is not eeled, could be
replaced with permanent tree and hedge plantifithe vegetation is found mostly around
the edge of the siteand concentrated at the south

Figure 3Extensive lawnsand ngfil 0 A S & KNXz0 o02NRSNE G {0 W2K

There arenumerousbanks of mown grasgsee Figure 3)some of which are bounded by
established hedges(g. near Howden Health Centre) planted with individual trees (one a
memorial tree). There is sonfergotten space at the Health Centr@vithin the space of the

H shaped building). It does not look to be accessible from indoors but is overlooked from the
windows.

At the Outpatients building, there is a lone cherry tree in a grassed bank and vegetation that
has recently been cut backhere igotential for additional and replacement plantingsuch

as a second line of (birch) trees could be planted along tha drave towards A&E with scope

for continuing the hedging round the corner towards A&E on this bank of lawn.

Thematernity buildings are dominated by parkingnd there is scope to improve the shrub
planting around the maternity building. The two plantess raised gravel surfacing (not
parking) could be replaced by tree planting if utilities allow. Additional planting could be
included at the entrance barriers where theig abank of grass (evidence of desire lines
cutting across grass to car park). Aeteast of the site, there is a long strip of snowberry and
gorse (adjacent to Howden Park).

There iso formal path along the eastern edge of the sibeit there are desire lines indicating
that it is used by pedestrians, armmbnsequentlythe shrubbery (otoneaster) is getting
damaged. There are many seHeded trees around the east round to the south of the site
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which could be removed and replaced with planted trees. At the east, there is evidence that
people are accessing Howden Park from the sitethete is no formal path between the
Park and the hospital site

At the south end of the site, there iscapse of selseeded treesvhich could be thinned out.
There is darge expanse of graswith trees/ hedge mostly at the site edges and around the
car parks. Within the grass at the souttest edge, there are some individual trees aad
break in the hedge provides access -gffe near the housing and the B7015 road. This
indicates that people are using thggeenspaceat the south of the site as a cut through
between the B7015 and Howden Park.

There is arextensive mix of tree speciest the south of the site, including Swedisliive

beam, field maple, grey alder, pines, Portuguese laurel, cotoneaster, hawthorn. There are
laurel hedges around this part of the site which also includes cotoneasttbarnet rose.
Historic maps show that some of this woodland has existed here sintast the 1850s.
Alongside the soutl staff ¢ car park, there is a gully of trees with Scots pine, hawthorn, lime,
oak, willow. The Scots pine is a popular spot for smokers.

Moving from the south westwards around the site, there anotkery large, grassedarea,

on a raised bank overlooking the hospital. 4 hawthorn trees have been recently planted and
are strugglingSeating opportunities ardimited, and people were seen immediately outside
the hospital walking along the car park pavement to get egefcfresh air or sitting
immediately outside in a walled space attached to the building. The bench outside the
MacMillan Centre (different planting palate to elsewhere on site with grasses and silver
birches subspecies) was being used.

Dotted around thewest of the site, there are desire lines acrassall, grasse@reas and
scope for increased and improved planting which currently have scrubby shrubs and space
for additional trees. This is also the case immediately alongside the main building (northwest
corner) where there is some scrubby lawn which is lined with disabled signposts and hence
rendered inaccessible.

In front of the main building, there isgravel patch with planterswvhich could be replaced/

enhanced with trees/planting. The central islandi G KS K2 aALAGFf Q& YIFAyYy ¢
with 4 wellestablished trees. The number of trees could be increasedlawded areas

around the main entrancend A&E could be removed completalyhen the annual planting

needs replacingthis could be replad with perennial pollinatoattracting species. There are

two old storage unitsoutside the main facade of the building (between main entrance and

A&E) which could be removed and replaced with tree planting. Visitors were seen meandering
around here to mke phone calls, chat and smoke.

1.1.2 Habitats, biodiversity and ecosystem services

{0 W2KyQa | 2&LJA 4L fan Aisyl6.§ heothleyid sizé, Avith36.6 heStares of] 2 0 K.
natural habitats. The asset register (Tal#d.l) shows the natural capitalsaets are

dominated by amenity grassland (2.1 ha) which covers 13% of the total area of the site. The
amenity grassland occurs at the sowtlest edge of the site (Map11), and in and around

the buildings in the nortkeast of the site and throughout. Brdeeaved parkland (1.8 ha)

occurs mainly around the eastern edges and broadleaved woodland (1.2 ha) on the south

west and eastern edges. There is a large patch of rough grassland (0.6 ha) on the eastern edge
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of the site, where it backs on to Howden Parke Tést of the natural areas are comprised of

scrub, hedges and urban tree planting.

MapAl.1b I G dzNJ f

OFLAGIEE FaasSid YIL 2F {i W2KyQa
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© Natural Capital Solutions Ltd 2021.

This map contains, or is derived from digital spatial data licensed from the UK Centre for
Ecology & Hydrology, © UKCEH Ordnance Survey data and Ordnance Survey data

© Crown Copyright OS 0100022972.
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TableA1.1! a&4SG NBIAAGSNI F2NI {0 W2KyQa | 2aLIAGlIt akKz2gA

the percent cover of the total area of the estate (including buildings and sealed surfaces)
Habitat Area (ha) % of area
2.1 127

0.1 05

1.2 6.9

1.8 107

0.6 3.3

01 08

0.1 04

0.2 1.0

05 26

0.02 0.10

0.0L 0.08

10.3 61.0
17.0 100.1

¢tKS g22RfIIYRZ (NBSa&a FyR KSR3ISA 2 EQepéryedrz Ky Q&
with an annual value of £1,076 and a present value (over 50 years) of £58,944ATdble

The area of woodland in the southwest corner of the site is sequestering carbon at a higher
level than the parkland habitat and the urban tree plantiiMgap A12). The natural capital
assets also absorb 0.04 tRdper year, with an annual value of £6,441 and a present value
of £233,389. The woodland in the soutlest of the site is absorbing particular matter at a
higher level than the parkland habitaé®d hedges. The condition of the habitats at this site
were assessed as largely poor (81% of the habitat polygons) A¥ap This is due in part to

the amenity grassland and introduced shrub habitats which are of low biodiversity value.
However, are hedggs, hedges with trees and broadleaved parkland that are considered to be
in poor condition, that with restoration could be a higher quality habitat. The moderate
condition habitats tended to be broadleaved woodland and planting native hedgerows, scrub
andrough grassland. There were no habitats considered to be in good condition at this site.
The overall biodiversity units for the site are therefore relatively low (31.7), but these present
opportunities for improvemer® ¢ KS 0 A2 RA @S NA A #Héspitadizgohldi Be F 2 NJ
increased from 31.72 to 42.30 by managing the parkland broadleaved trees, hedges and
hedges with trees to moderate condition. If amenity grassland and introduced shrub habitats
that are not ecologically valuable habitats and can onlye@hpoor condition, were replaced

with seminatural grassland habitats or even trees or native shrubs, the biodiversity score
could be increased further by at least 4.84. This would also increase the provision of carbon
sequestration and air quality reguaian.

TableAl.2 Biodiversity units, annual physical and monetary flows and Present Value (over 50 years)

2F OFNb2y aSIdzSadNrdAz2y FyYyR FANI ljdzr t Ade NBEIdzZ I (A
Annual physical Annual nonetary Present Value (£)
flow flow £(2020) (50 years)

Carbon

sequestration 155 1,076 58,944
tCQelyear

Air quality regulation

tPM; slyear 0.04 6,441 233,389

Biodiversity units 31.7
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Map Al1.2 Carbon sequestratioand air pollution regulatiorrapacity of the natural capital assets St
W2KyQa | 2aLIAGL €
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{G W2KyQa K2aLAdFf A& adzNNEP dzy Rdeenspads, foa Y I €
example, Howden Park and Almondvale Park to the east and southeast of the sitA{Mpap

This offers opportunities to connect the site with the surrounding habitats,baaprough

planting trees at the edge of the grassland to join onto and expand existing woodland. The
Parks also offer opportunities for expanding outdoor natbesed activities offsite

1.1.3 Recommendations

BIGGEREREENSPAEE

1 Reduce the amount afar parking. Visitoparking at the north of the site as well as staff
parking at the northwest and the south of the site shouldremoved,and trees/hedges
planted to connect up existing deciduous woodland outside the site boundary.

1 Remove the old stoge units between the main entrance and A&E and replace with (tree)
planting.

1 Replace gravel patch and planters in front of the main building (ref. disabled parking) with
trees/planting.

BETTERBREENSPAEE

1 Increasing the biodiversity units across the estiibm31.72to at least42.30 in the short
term by considering the changes below:

1 When the main entrance annual planting needs replacing, plant perennial pollnator
attracting species.

1 Introduce less intensive mowing regimes on grassed lawns around the site (a move away
from amenity grassland), particularly at the south end.

1 Plant moe trees within the site, including at the Outpatients building and along the main
drive to A&E. Extend the existing woodland (some of which could be over 170 yrs old) at
the southwest the site at the current (raised) lawn.

1 Plant additional mixechedges €.g. hawthorn, cotoneaster, beechjo continue the
existing hedge planting towards the A&E building and attend to gaps in the hedges around
the north car park. This could also apply to where vegetation has recently been cut back
at the Outpatientsuilding.

1 Inline with the Cyrenians feasibility study (2011), create a community garden in the south
of the site.

1 At Howden Health Centre (east flank), introduce mixed spaugmn pollinatorfriendly
flower planting as thigreenspaces looked out oo and currently is bare.

BETTERONNECTEBREENSPARE

1 Work with neighbouring landowners and land managexg.\West Lothian Council who
recently published their Blue/Green Network Masterplan Report (2019)) to increase tree
canopy and green cover beyotige site boundaries: with tree planting along Cousland
w2FR O0Yy2NIKOE | 26RSY tFN] 6SFado {d al NAFN
and tree planting along Alderstone Road (west).

WELEMANAGED, MAINTAINEAND COORDINATEHREENSPARE

1 Carry outgreenspacesite management plan with local experesd.West Lothian Council
and Woodland Trust Scotland) to increase tree canopy and hedge cover, introduce scrub
and, where parkland is retained, incorporate more relaxed mowing regimes

WELHJSED HEALTHBRENSPAGE
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9 For all hospital site users (patients, staff, local community):
o Introduce a path into the existing south lawn and signp&stsoutes through the
site, e.g.to an accessible entrance to Howden Park and surroundings
0 Increase the number of seating opportunities within the site
1 For patients:
o0 Incorporate the community garden and walking routes into social prescribing
programmes
o Consult with patients about whier existing (poor quality) trim trail would be
used if repaired and signed (if not, the remove the broken equipment)
1 For staff:
0 Regularly communicate the activities and potential usgreenspace around the
site through staff wellbeingrogrammes.

1.2 Royal Infirmary of Edinburgh

1.2.1 Grounds summary

Royal Infirmary Hospital is an extensive site surroundedlagga amount of parking On the
edges of the site are significant tracts gfeenspaceancluding Craigmillar Park and Little
France Park. While there is pedestrian and cycle routes and signage around thbesite,
signage does not connect wpell with surroundinggreenspacs. The #newroyalmile QR links
for the walking route on signs arourlide site were not working.

The walk between Gates 1 and 2 along the Niddrie Burn is at points lamiéd and
pleasant walk which takes you away from the parking and the general hubbub around the
hospital buildings. However, it is striking htew seating opportunitiesthere are despite the
almost continuous waist/chegtigh handrail for people to put their drinks and lean against.
The black gravel is striking against the green grass and seems to retain its edget wely

put off some people who aress steady on their feet.
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Figure 4Extensive mown lawns and high maintenance plahting at Royal Infirma}y
Edinburgh.

There isdebris in the Niddrie Bumwhich needs clearing and some saléeded vegetation
which needs clearing.

There is avery large swathe of mown grasat Gate 1 (alongside the A7/ Old Dalkeith Road
See Figure)with 17 trees planted in the lawn, of whichrges are dead or dying
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At Llittle France Crescenthere are two incongruous, designedpaces at the entrance at

GatelY 2yS OWY2RSNYy QO KlFa avltt oSRa 27F yI {dzNT
GNBES LAGa® ¢KS 20KSN oWV2-edublisiBdioakieasRiIGvieeF (K S
AKNHzo & YR 2NYIFYSyidlf flrgyo [221Ay3 i KAAG:?
W2 f RS NI enttanddbut thd vedetat®dn has been completely stripped and it now feels

like a hardsurfaced showcasentrance,but which hasvery little relationship to existing
@S3ASGlI GA2y® DAQGSY (KS fle&2dzix AGQa pyr@ng Of SI N
at this part of the site is not in keeping with the pedestrianised nature of this particular

area.

Heading into the site ahg Little France Crescent, the site plan shows how at Gate 1,
dedicated footpaths are harder to locate and one has to follow the road network. There is
limited seating at the Royal Hospital for Children and Young People building entrance. The
trees are matly columnar in tree pits or in shrub beds. Hedges (hornbeam) are being trained
up but in spotsare dead or dyinglike some (3/8) of the birch trees. This failing planting is
nearest the building entrance (there are idling taxis around this area to@.hbhnbeam
hedge improves as we move away from the parking leading to herbed edge planting beds
alongside the building. The planting changes at the Anne Rowling Regenerative Neurology
Clinic- a swathe of naturalistic planting (with lots of possibly unplaa for grasses) opposite
more formalised planting that looks like it has been retained (beech hedge, lavender among
them). There is one bench outside the Clinic on the crazy paving and planting at this entrance
is close to the buildings.

Walking along ttie France Crescent to the bus stop, the signs become confusing on the
pavement for cyclists/ pedestrians and when buses are operasirggpotentially unsafe

There are somegaps in shrub planting2 dzi 8 A RS GKS / KI yOSpobr2 NR& 6
threshold connection up to Craigmillar ParKhere is a clear desire line which is disconnected

from the footpath which has fencing designed to slow down cyclists. There are two picnic
tables alongside a tall wire fence which is quite-mifting. People outsidehte Queens

Medical Research Institute opting to sit on a low wall next to the road rather than at the
nearby picnic tables. The signage should be updated to include Craigmillar Park and Little
France Park (with hilpcurrentlythey are not marked on theige plan or via signs around

the hospital site

There isextensive grassed (sloping) space heaeound the Queens Medical Research
LyadaAaiddziS FyR 2LI11airdsS GKS [/ KIyOSftf2NRa 0 dz
Craigmillar Park is good quality antking up some way with both the views and the extensive
woodland behind the hospital could be very useful to help people who want to make a walk
of it, indicating the potential foreinstating the Ramblers Medal Route walks (or equivalent)

On the northeast side of the site, the exit towards Little France has a small bank of woodland
which is used extensively by smokers. One piece of trim trail equipment was ¢atireghot

clear if this was wellised (there was no wear and tear on the surrounding grdsseemed

to be in a strange place, alongside the road. Could it be relocated and reunited with the rest
of it, if it is survivinglt might be better used if itvere set back further from the road or
elsewhere on the site.

There is extensive parking on the site, alongside significant public transport provision, which
would suggest that there iscope for reducing the scale of parking requite€this should be
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considered alongside thecope for increased planting on the grasbareasaround the site,

The Royal Infirmary of Edinburgh, situated in the southeast of theigitiie largest hospital

site of the NHS Lothian estate at 34 hectares. The natural assets of the site cover 13 hectares.
The main habitats on site are amenity grassland (3.3 ha), broadleaved woodland (2.7 ha),
broadleaved parkland (2.1 ha), scrub (1.5,h@ugh grassland (1.2 ha) and broadleaved
planting (see Tablal.3and MapA1lb5). The woodland, parkland and rough grassland habitat
occur around the edges of the site. The amenity grassland is throughout the site, with hedges
and scrub occurring in theonth-east of the site in the car park area, with shrub and urban
tree planting in the courtyard gardens.

TableAl.3Asset register for the Royal Infirmary Edinburgh showing the area of each habitat type in
hectares and the percent cover of the totakarof the estate (including buildings and sealed surfaces).

Habitat Area (ha) % of area

Amenity grassland 3.3 9.6

Broadleaved planting 0.6 1.7

Broadleaved woodland 2.7 7.9

Mixed woodland 0.3 0.9

Parkland (broadleaved) 2.1 6.1

Parkland (mixed) 0.4 1.4

Rough grassland 1.2 1.3

Scrub 15 4.5

Hedge 0.1 0.3

Hedges including trees 0.2 0.7

Tall herb 0.4 1.3

Introduced shrub 0.5 15

Freshwater stream 0.4 1.1

Ditch 0.02 0.07

Sealed surface 20.5 60.6

Total habitat: 34.2 99.0

with an annual value of £2,986, and a present value (over 50 years) of £163,559 (Table Al1.4).
Most of the sequestration is from the broadleaved woodland along the edges fosithe

with the scrub habitats, parkland and urban planting also contributing, but to a lesser degree
(Map Al1.5). The natural capital assets also absorb 0.2 4Pk year, with an annual value

of £32,400 and a present value of £1.17 million (Table Alag M1.6). As with carbon
sequestration, the woodland and scrub absorb the most pollutant, but the grassland also
plays a role in delivering this service, albeit to a lesser degree.
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Map A15 Natural capital asset map of the Royal Infirmary Edinburgh.
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A little over half of the habitat polygons in the spatial asset register are estimated to be in
poor condition (53.9%) but 46.1% are in moderate condition (M&). The large percentage

of poor condition habitat is due to the presence of amenity grasskmd introduced shrub.
However, there are also hedge, parkland and scrub habitats that are in poor condition and,
therefore, could be improved. The moderate habitats range from rough grassland, tall herb
and hedges to scrub, broadleaved woodland, and bleaved planting. The biodiversity unit
baseline is 78.2.

TableAl.4Biodiversity units, annual physical and monetary flows and Present Value (over 50 years)

of carbon sequestration and air quality regulation at the Royal Infirmary Edinburgh.
Annual physical Annual nonetary Present Value (£)
flow flow £(2020) (50 years)

tCQelyear 43 2,986 163,559
tPM.slyear 0.1 32,400 1,174,012

Biodiversity units 78.2

The greenspace connectivity map (Map A1.8) shows good connection of the site to a network
of existing woodland and greenspaces, that eventually meet with priority habitat +veett

2F GKS aAridS 2dzad 2dziaiARS GKS H| Ys Se@dndRl NB
Salisbury Crags. This is worth maintaining into the future as it will increase the biodiversity
value. Expanding natufigased health activities onto the neighbouring Craigmillar Castle Park
may possible.

1

1.2.3 Recommendations

BIGGEREREENSPAEE

1 Reduce the amount of car parkin@eripheral parking on the western edge of the site as
well as parking at Gate 1 (west of the site) should be removed and trees/ shrubs planted
to connect up with Little France Park and woodland beyond Gate 3rdé®in this area
could enhance the existing patches of deciduous woodland involving the planting of large
trees such as Birch, Scots Pine, Beech, Oak, Mountaiandisherry

o This will necessarily involve, e.g. improving the incentivep#tients, staff and
visitors to use existing public and nomotorised transport
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Map A16 Carbon sequestratioand air pollution regulatiorapacity of the natural capital asseib
the Royal Infirmary of Edinburgh.
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Map Al1.7 The conditiorof habitats at the Royal Infirmary of Edinburgh.
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Map Al1.8 Greenspaceonnectivity of the Royal Infirmary Edinburgh habitats with priority habitats for
biodiversity (Habitat Map of Scotland (HabMoS)), woodland and publicly accegs#gliespacs
within 2km of the site.
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BETTERBREENSPAERE

1 Increase and improve tree planting on the grassed areas within the site. This will involve
replacing the dead or dying trees in the grassed area around Gate 1. The trees in this area
could enhance the existing patches of deciduous woodlandgaeenspacs.

1 Increase water tolerant planting along the Niddrie Burn further along Little France Drive.
Trees here might include: Willow (e.g. crack willow), Cherry (e.g. bird cherry) and Alder
(e.g. common alder). This will involve clearing the debris in Niddrie & possibly self
seeded vegetation.

1 Increase and improve the extent of mixed hedges within the site. This will involve
replacing dead or dying hedges and mixing hedges where one species currently exists. The
choice of species will depend on the locatidhe function of the spacge.g. existing
species in question

1 Inline with the Cyrenians feasibility report (2011), create a community garden-nash
of the site near the exit up towards Craigmillar Park.

1 Introduce less intensive mowing regimes wédgwns are not used by the public.

BETTERRONNECTEBREENSPARE

1 Work with neighbouring landowners and land managesgy.(ELGT) to increase tree
canopy and green cover beyond the site boundaries: with Craigmillar Park (north), Little
French Park (east) the Bioquarter (south) and Liverton Golf Course (west).

WELEMANAGED, MAINTAINEAND COORDINATEIREENSPARE

1 Carry outgreenspacesite management plan with local experts.d. ELGT, Friends of
Craigmillar Park) to increase tree canopy and hedge cover, introduce scrub and, where
parkland is retained, incorporate more relaxed mowing regimes

WELLUSED HEALTHBREESPACE
1 For all hospital site users (patients, staff, local community):
o Create onsite signage which includes Craigmillar and Little France parks, providing
a choice of routes (e.g. Medal Routes).
o0 Increase the number of seating opportunities within thie si
1 For patients:
o Incorporate the community garden and walking routes into social prescribing
programmes
o Consult with patients about whether existing (poor quality) trim trail would be
used if repaired and signed (if not, the remove the broken equipment
1 For staff:
Regularly communicate the activities and potential usegmenspace around the site
through staff wellbeing programmes.

1.3 Western General Hospital

1.3.1 Grounds summary

This site has limitedreenspacavith most of the outdoor spaceomprised of hard surfacing

such as car parking, roads and pedestrian walkways. There are lots of mature trees (around
the boundary edges), shrub beds, bedding plants and freestanding planters. There is amenity
planting onsite such as lavender shrub beds to ornamental hedges ané foomal flower

beds around Royal Victoria Buildings. In some placegqléming is not weltmaintainedand

is blocking out natural light, particularly in the Anne Ferguson courtyards as well as on the
southern side of the Royal Victoria Build{sge kgure 5) There is colourful planting adjacent
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to the visitor Car Park 1, includireglarge bed of annual plantinghat needs replanting
(currently its largely full of pelargonium geraniums) which are not favoured by pollinating
insects.

g o e | B

Figure 5Planting at Anne Ferguson Building and overgrown planting in a courtyard garden
at the Western General Hospital.

The map outside the visitor car park is not very easy to understand. The
pavementspedestrian infrastructure around the site is at times not eafly navigate,e.g.

on Porterfield Road, the bus stop, grit bin and barrier clutter up the pavement. Desire lines
show that people are walking on the other side of the road whicdigersely affecting the
planting (lavender and the bed of wildflowers opptesthe visitor car park) along the route.
Alongside the car parlsome of the beds are in need of replantingo the east of the visitor

car park, along Crewe Road South, there is an access path (technically open to the public but
not obvious or particuldy welcoming) which is lined with trees and shrubs. The other end of
this path takes you to a small stretch of grass at the staff car park behind the Anne Ferguson
building and a solitary picnic table which blocks the path. This arrangement is replitatgd a
Crewe Road South with lawn, trees and locked gates (for security). In estenlz@yns and

trees can be seen but not accessed

Accessible only from within Royal Victoria Buildings, thera liarge formal garden with
seating area and stepsThe steps are for occupational therapy patients. According to the on
site Head Gardener, this garden is very wskd. The original plantingas retained (mixed
shrubs including cotoneaster) which is low maintenance, with new flowerbeds as well as
established low beech, box and cotoneaster hedges.ré&bent new bencheshat have been
introduced as a result of the popularity of the garden wstaff. Theinitial entrance to the
garden is currently barearth and unappealing this could be planted up. Theredsope for
planting trees and extending hedgedongside the Crewe Road South edge of the garden to
enhance privacy and potentially helpdiversity.

There are seven courtyards in the Anne Fergusaiiding which are never used by patients

or nongardening staff because of fire safety issues. Three of the courtyards have no planting

Ay GUKSYX AyauSHrR K2dzAy3a Frya |yR aleéftArAakaa
internal rooms which are sgery spaces. This sensitive location makes it very difficult to
maintain this space.
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Where there is planting in the courtyards, these range from being a planting/ growing/
greenhouse space used by gardening staff (C3) to providing some plantingthisiblgh the
window. However there arproblems with pigeons roostingC3) meaning windows have to
remain closed (in a Glasgow hospital, a patient died of infection when a pigeon got inside).
Office staff apparently regularly complain about tleek of natual light (C3, 5, 6). The
suitability andow quality of the courtyard plantingvhich is part of commissioning contracts

is called into question by gardening staff.

There are some wildflower beds (e.g. adjacent to Anne Ferguson building) which are a little
AyO2yINMz2dza YySEG (2 GKS F2NXIf W6SSKAGSAQ 0L
low-key evergreen shrub planting. Elsewhere on the hospital site there are beds of wildflower
planting alongside the roadways. Thgldflowers are cut back, sprnged off and resown

annually.

There areshrub beds (herbs) in need of maintenaneéich have been damaged because of
F220FFttd tflylAy3ad 6KAOK A& Ay NIXAaSR o0SRa
than those planted flush to the ground.

Asone walks up Hospital Main Drive where lots of construction is happeninguimder of

large, mature treesncreases and it feel like an older, more established part of the sitey
different from the north of the site. Walking through the car parkit&K S al 33ASQa / Sy
currently accessible from elsewhere due to construction) was through thick box hedging (at
least 34 feet wide) and more mature, overhanging trees. The Head gardener pointed out that
there was more hedging around the site but iss@aeound claims for hand and arm vibration
related injuries had informed a decision to half all the hedging on site. Some of the neighbours
have apparently complained about lack of natural light and shading into their properties from
these large treesAmay R Q & iDa shdRidegiarden with benches and mixed shrub and
tree planting. The maintenance is provided by the brother of a patient who died at the
hospital. The garden is used as a place to east (with litter around the space), andeasd iof
maintenanceincluding lowscale repairs to the stone sculpture.

The plantingira I 3 3 A S Q& vely 8isfiictNBm what is seen elsewhere on site, although
there is a sense of being in a highly managed and controlled space. Materials (stone and resin
pathways) are different from elsewhere on site, as is the planting throughout. Planting is still
taking so there are some gaps and longer term, it looks like there will be tall beech planting
for privacy.

NB. Thé-ACE Gardeon this site was not accessed (dwecbnstruction activity). Immediately
outside the Edinburgh Cancer Centre, it was very-usdd by patients and staff, but it does
not appear on the 2045 masterplan.

Around the hospital site, there are patches of amenity grass, some of which havegites
One picnic table installed on Hospital Main Drive near the adjacent run of houses resulted in

I KAIK FSyYyOS IyR KSR3IS 0SAy3 SNBOUGSRhedeldl GKS
particular picnic tables show little/ no evidence of uge.g no desire lines).

1.3.2 Habitats, biodiversity and ecosystem services
The Western General Hospital, situated in the nestst of the city is 15 hectares in size. The
natural assets of the site cover 2.9 hectares. The main habitats on site are mixadd@k9
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ha), amenity grassland (0.7 ha), broadleaved parkland (0.4 ha), broadleaved woodland (0.3
ha), and broadleaved planting and introduced shrub (0.2 ha), and mixed tree planting (0.1 ha)
(see Tablé\l.5and MapAl9).

Map A19 Natural capital ass map of theWestern General Hospital
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TableAl.5Asset register for th&Vestern General Hospitahowing the area of each habitat type in
hectares and the percent cover of the total area of the estate (including buildings and sealed surfaces).

Habitat Area (ha) % of area

Amenity grassland 0.7 4.5

Broadleaved planting 0.2 14

Broadleavedwoodland 0.3 2.2

Disturbed ground 0.02 0.2

Gardens (lawns and broadleaved trees) 0.01 0.08

Hedge 0.02 0.1

Hedges including trees 0.06 0.4

Introduced shrub 0.2 1.6

Mixed (tree) planting 0.1 0.5

Parkland (broadleaved) 0.4 2.6

Parkland (mixed) 0.9 5.6

Rough grassland 0.03 0.2

Sealed surface 12.3 80.7

Total habitat: 15.2 100.1

The woodland, trees and hedges of the Western General sequester a total €€Q@elper

year, with an annual value of £512, and a present value (over 50 years) of £28,054 (Table
Al1.6. Most of the sequestration is from the vegetation on the outskirts of the site
(broadleaved planning, hedges and parkland) (Mdpl0). The natural capitaassets also
absorb 0.03 tPMs per year, with an annual value of £7,674 and a present value of £278,054
(TableAl.6Map A1.10. As with carbon sequestration the woodland and scrub absorb the
most pollutant, but the grassland also plays a role in delingtinis service, albeit to a lesser
degree.

9AIKGE LISNOSyld 2F GKS arxidisSqQa KIFIoAGIG LRfeazy
in poor condition(Map A111). Amenity grassland, disturbed ground and introduced shrub

will always becategorised as poor condition, as mentioned above, these are considered to

have little biodiversity value. However, hedges, hedges with trees, the garden tree and lawn
habitats, mixed and broadleaved parkland are also in poor condition, which offers
opportunities for restoration and an increase in biodiversity value. The broadleaved
woodland and planting, mixed planting, some of the hedges with trees and rough grassland

are considered to be in moderate condition (20% of site habitat polygons). The bidtyivers

unit baseline is 13.7.

TableAl.6 Biodiversity units, annual physical and monetary flows and Present Value (over 50 years)
of carbon sequestration and air quality regulation at the Western General Hospital.
Annual ghysical Annual nonetary Present Value (£)
flow flow £(2020) (50 years)
Carbon sequestration

tCQelyear 7.4 512 28,054
Air quality regulation
tPM. s/year 0.03 7,674 278,054

Biodiversity units 13.7
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Map A1.10 Carbon sequestratioand air pollution regulatiowapacity of the natural capital assets
the Western General Hospital.
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Map A1.11The condition of habitats at the Western General Hospital.

S

Condition

- Good

\:I Moderate

E Poor

- Buildings and roads

N

0 75 150 Metres
| ] J

Natural
Capital
Solutions

© Natural Capital Solutions Ltd 2021.

This map contains, or is derived from digital spatial data licensed from the UK Centre for

Ecology & Hydrology, © UKCEH Ordnance Survey data and Ordnance Survey data
© Crown Copyright OS 0100022972.

56




Map Al1.12 Greenspaceonnectivity of Western General Hospital habitats with priority habitats for
biodiversity (Habitat Map of Scotland (HabMoS)), woodland and publicly accegs#gliespacs

within 2km of the site.
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There are opportunities to connect to other habitatsthe areas surrounding the Western
General Hospital (Map112). There are woodlands angreenspacs to the east of the site

where the onsite habitats at the edge of the site could connexincrease opportunities for
biodiversity. Some woodland plang on the east side of the Hospital could encourage such
connectivity. Just outside the 1km from the Western General, again to the east, is Inverleith
Park and the Royal Botanic Garden Edinburgh. These sites can be used as part of walking
routes from the lospital, and to think about joint activities with other organisations outside

of NHS Lothian.

1.3.3 Recommendations

These recommendations have been made with reference to the site masterplan which will
see the amount of green cover increase and car parking decrease. The masterplan does not
indicate the extent of tree and hedge planting nor if it will provide continucarsopy cover,

which the recommendations below are aiming for.

BIGGEREREENSPAEE

f wSRdz0S GKS IY2dzyid 2F OFNJ LI NJAYy3a S@GSy TFdzN
Centre. By 2045, the masterplan shows car parking on the roofs of buildings.cthide
be converted to green roofs, and with forward planning, with sufficient ibadring
capacity to take trees as well as shrubs and other vegetation.

BETTERBREENSPAEE

1 Increase tree planting in existing and ngveenspacs to maximise the continuousee
canopy cover around and through the site. This new planting (e.g. to north of the Anne
CSNHdza2zy odzZAf RAYy3AZ (2 GKS ¢Said 2F !'YIyRIQa
mature tree canopies through the site.

1 Increase and improve the extent of reckhedges within the site. The information about
the removal of hedges in the past means that they could essentially be replanted in situ.
The choice of species will depend on the location and existing species in question (e.g.
common box, holly and baydeel along roads; lavender camellia, beech and Mexican
orange blossom in spaces where patients/ staff spend time).

1 Explore the potential for creating a community garden in the new seatstern

greenspaces per the masterplan.

Introduce perennial wildflarer planting rather than having to spray off annually

wSY20S (KS WoSSKAODSAQFINKRYRERQI QSNBY YK | & BEID

these should be in raised beds to avoid edge damage from footfall.

1 Replace the ash tree(s) that may be affechly Ash Dieback (e.g. on Hospital Main Drive).

1
il

WELEMANAGED, MAINTAINEAND COORDINATEHREENSPAEE

§ Carryougreenspac& A G S YI yI 3SYSyid LI Iy 6AGK 201t SE
/| SYGNBZ ! YIYyRFIEQ&a DINRSY>X 3INPRdzy REprewdusi y i Sy |
hedges) to increase tree canopy and hedge cover, introduce scrub and, if/ where new
parkland is created, incorporate relaxed mowing regimes.

WELLUSED HEALTHBREENSPARE
1 For all hospital site users (patients, staff, local community):
o Create walking routes through the site with accompanying sigragmecting
outside the site, e.g. to an accessible entrance to Howden Park and surroundings,
YR Ay Of dzZRAY3. ! YIYRI Qa DI NRSY
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o Increase the number of seating opportunities within the site (along the walking
routes)
1 For patients:
o0 Incorporate the community garden and walking routes into social prescribing
programmes
1 For staff:
o Regularly communicate the activities and potential akgreenspace around the
site through staff wellbeing programmes

1.4 Musselbugh Primary Care Centre

1.4.1 Grounds summary

There is only one way into the site for vehicles, cyclists and pedestrians past a large Tesco
from the north west, through the extensive car park area (which uses permeable paving)
surrounding the building to the north and east. There is a second, pedestnly entrance

to the building fromahigs I t ft SR LI 6K 06S06SSy LYy@SNBal w2l |
graveyard. This is gated and locked at night.

There isclear signage for pedestriarend there are numerous places for cycle parking, both
in front and behind the building (for staff). Theignot a lot of evidence that cycle parking is
used There ione bench at the front of the buildindut nowhere to sit in the immediate
vicinity of the building entrance.

Figure 6Lawn and car park at Mudbeirgh Primary Care Centre.

There arehedges of mixed speciearound the car parking which includes beech, oleaster
OUK2NYye& 2t A0S0 0dzZRRf SAIET R23I¢22RI 51 NBAYyQa
alder and oaKsee Figure 6)To the north of tle site, the car park is adjacent (separated by a

high wall) to back gardens of a row of houses on Inveresk Road, some of which have trees.

Immediately around the north facade of the building, there is a fence behind which there is
some planting which is nalearly visible to the visitor. The fence is for privacy and a visible
barrier because people are able to access the lawn at the north of the building if one follows
the fencing (there is a bin located near here). Ther®ipermanent seating at the lawarea

or immediately outside the building. There is a birch tree trea pit set in the paving next

to the lawn.
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The mixed hedging (beech mainly, with hawthorn) with trees (birch) continues around the
building ¢ at times broken up by bike racks and wédéhe access path becomes narrow. At
the southeast corner of the building, immediately south of the pedestrian entrance and
through a fenced gate (and therefore not immediately visible), there are two benches. At the
south of the site, there is some liaeplanting which is not maintained meaning the low wall,
which might have been for sitting, is not accessible. There are two portable chairs which have
been placed outside the building near the wall. This side of the building is adjacent to a bank
of inaccessible woodland/ scrub which is wivy, Japanese knotweed, buddleia are invading

the planted beds

Thisbank of inaccessible woodland/scrutontinues along the south edge of the parking,

and in the southwest corner, there is a small but thick bankhefdge which could be
expanded. This woodland/ scrub could be on land owned by Tesco. There is some planting
alongside the fence lining the building, with some evidence of wear and tear (due to an
access gate) and two birch trees in tree pits. There is ssimggling beech hedge within

the car parkingat the west of the building, suffering partly because people have used it as a
cut through.

It was not possible to access the building but within therearertyards and green roofs
Satellite imageryndicatesthese are sedum roofs which have limited habitat or plant
diversity (Gedge et al., n.d). There is therefscepe for replacement shrub planting to
attract pollinators and invertebrateon the sedum roofs.

1.4.2 Habitats piodiversity and ecosystem services

The Musselburgh Primary Care Centre, in Musselburgh, Eastibothia smalll-hectare

estate site that is 92% sealed surface. The natural assets of the site cover 0.08 hectares. The
habitats on site are introduced shHru0.04 ha), hedge and hedge with trees (0.04 ha) and
some broadleaved trees (0.01) (see Takle/ and MapA113).
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Map A1.13 Natural capital asset map of thdusselburgh Primary Care Centre

- Broadleaved planting

- Broadleaved Woodland §

///A Hedge N
| = Introduced Shrub
- Sealed Surface ? 15 3|0 Metres
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c .t I This map contains, or is derived from digital spatial data licensed from the UK Centre for
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apia Ecology & Hydrology, © UKCEH Ordnance Survey data and Ordnance Survey d

- © Crown Copyright 0S 0100022972.
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TableAl.7 Asset register for thiMusselburgh Primary Care Censilgowing the area of each habitat
type in hectares and the percent cover of the total area of the estate (including buildings and sealed
surfaces).

Habitat Area (ha) % of area

Broadleavedplanting 0.01 1.04

Hedge 0.02 1.8

Hedge with trees 0.02 1.7

Introduced shrub 0.04 3.5

Sealed surface 0.96 92.0

Total habitat: 1.05 100.0

The woody species of the Musselburgh Primary Care Centre do sequester some carbon, albeit
at a very lowevel (0.3 €Qe per year, with an annual value of £17, and a present value (over
50 years) of £949 (TabWkl1.§. This is from the broadleaved planting and hedging (Map
Al114). The natural capital assets also absorb 0.0006:#}dr year, with an annualalue of

£91 and a present value of £3,282 (Tahle8Map Al.14. As with carbon sequestration the
woody habitats are the most effective of taking up the fine particles ob£Mut the
grassland also plays a role in delivering this service, albeitetssar degree.

Seventy percent of the habitat polygons at this site in the spatial asset register are estimated
to be in poor condition (Ma@1.15). This is due mainly to introduced shrub, which as a habitat
is of low value for biodiversity, although the hedgiisgn poor condition. This could be
improved which would increase biodiversity uraisd be better at carbon sequestration and
capturing small air pollutant particles. The rest of the habitat polygons are of medium
condition (broadleaved planting and hedges witbds). The biodiversity unit baseline is 0.2.

TableAl1.8Biodiversity units, annual physical and monetary flows and Present Value (over 50 years)
of carbon sequestration and air quality regulation of Musselburgh Primary Care Centre.

Annual physical Annual nonetary Present Value (£)

flow flow £(2020) (50 years)

Carbon sequestration [oke] 17 949
tCQelyear

Air quality regulation eXeele[s 91 3,282
tPM, s/year

0.2
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Map Al.14 Carbon sequestratioand air pollution regulatiomapacity of the natural capital assetb
the Musselburgh Primary Care Centre.
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Map A1.15 Condition of habitats at the Musselburgh Primary Care Centre.

Condition

- Good ’X
[: Moderate :

N
| Poor
- Buildings and roads 0 10 20 Metres
L1 1
Natural © Natural Capital Solutions Ltd 2021.
c .t I This map contains, or is derived from digital spatial data licensed from the UK Centre for
a pl a Ecology & Hydrology, © UKCEH Ordnance Survey data and Ordnance Survey data
: © Crown Copyright OS 0100022972.
Solutions Pvrie

64



Map A1.16 Greenspaceconnectivity of Musselburgh Primary Care Centre habitats with priority
habitats for biodiversity (Habitat Map of Scotland (HabMoS)), woodland and publicly accessible
greenspacs within 2km of the site.
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There are a good deal of woodlands agr@éenspacs close by to the Musselburgh Primary
Care Centre (Map1.16). Opportunities for connecting habitats on site mainly lie in the south,
where woodland on site could connect to other woodland. This would increase the
biodiversity value of the siteThesegreenspacs also offer walking routes from the site,
opening up opportunities for green prescribing and walking activities. There are footpaths
from the south of the site, down to and along the River Esk.

1.4.3 Recommendations

BIGGEREREENSPAEE

1 Reduce the amount of car parking, by removing it along the entire perimeter of the site
and at the immediate entrance to the site.

1 Ifitis not regularly used, remove one of the cycle shelters.

BETTERBREENSPARE

1 Increase tree planting where car parkiisgremoved to connect with the existing mature
tree canopies outside the site, i.e. with the bank of woodland/ scrub and Inveresk
Cemetery to the south, the woodland at Musselburgh Grammar School and beyond to the
east and extending planting in the noréimd west of the site

1 Increase the extent of mixed hedges within the site (including where car parking and cycle
shelter are removed)

1 Supplement the sedum on the roof garden with shrub planting to attract pollinators and
invertebrates, with an indicativeim of sedum constituting less than 30% of species
composition (Gedge et al., n.d).

1 Consider the creation of a small community garden/ growing space which extends from
the existing lawn space and replaces some of the parking at the seathof the site.

WELEMANAGED, MAINTAINEAND COORDINATEIREENSPARE

1 Work with local community groups to create a shared vision for the community garden/
growing space, with advice from Cyrenians, and the Scottish Green Roof Forum for advice
on green roof adaptation.

1 Work in partnership with neighbouring landowner (Tesco?) to explore potential woodland
expansion to the south and west of the site, as well as with Inveresk Cemetery.

WELEJUSED HEALTKBREENSPAEE
1 For all primary care centre site users (patients, staff, local community):
o Publicise the new community garden/ growing space via local groups
o Create walking routes from the site towards the River Esk with accompanying
signageconnecting outside the site
1 For patients:
o Incorporate the community garden/ growing space into social prescribing
programmes
1 For staff:
0 Use thegreenspacgor future community garden/ growing space) for outdoor
meetings and staff wellbeing programmes.
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1.5.1 Grounds summary

This site was not visited so the summary and recommendations are derived from a desk study.
9fftSyQa DfSy | 2dzaS A& | 0O0SaaSR @Al 2yS @GSKA
House) at the south of the site with no othpedestrian access routes. The site is bordered

G2 GKS y2NIK o0& YAESR ¢22RflyR 6KAOK SEGSYR
. dZNRASK2dzaS . dzaNYy I ffS@ tIFEN]J P | 26SOSNE (G KSNJ
from the Burns, which would inwa a circuitous walk.

At the entrance, there is a footpath ampeenspacéetween Carnbee Avenue and Carnbee
Park which lie outside the site but allow views into the site among the mature trees, giving
the impression of managed parkland. Only the low rh&ace indicates the site boundary.

There isextensive mown grassith mature, mostly deciduous trees (including birch, cherry,
spruce and magnolia). Some of these trees are planted with colourful flowers at their base.
There ismixed herbaceous bordersub and flower plantingimmediately outside the
building, amongst which is sonmeixed seating on an outdoor patio spac&here looks to be

two further small garden spaces at the north of the site with seating.

Parking is providedor approxmately 36 cas, half of which is permeably surfaced. On the
two available satellite images of the car parks, over half of the spaces were empty (although
this is purely indicative).

With reference to satellite imagerythe tree canopy is varied¢ dense alongside the
neighbouring site of Southfield House (to the west) and the Glen (northwest) and far more
sparse and patchy in the south of the site. There is there$oope for more tree plantingt

the south of the site.

At the site entrance at Carnbee Avenue, the paeat to Southfield House is hedgjeed,

YR 0S06SSYy {2dziKFASEtR FYyR (KS aAGSZ GKSNB 7
Glen House is lined with bollards. There is argustiype for mixed hedge plantinglong this

road entrance (certainly othe nonpavement side).

1.5.2 Habitats, biodiversity and ecosystem services

9fft SyQa DfSy | 2dzaS -&ait oftEdirfo@gn.LThdl ditd is AAha withS & 2
greenspaceccupying 1.3 ha, 77% of the site. It is relatively unusual for estate sitesvie

such a high proportion ajreenspaceBroadleaved woodland is the dominant habitat (0.9 ha,

56.5% of the site). There are gardens with trees, lawns and flower borders (0.1 ha) and
hedging (0.1 ha), and small areas of amenity grassland, mixed paedanntroduced shrub

(see Tablé1l.9and MapAl117).
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Map A1.17 Natural capital asset map of ttef £ Sy Qa .Df Sy | 2dza §
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TableAl.9Asset registerfo® f £ Sy Q& dhdwBgthelaralafiedch habitat type in hectares and
the percent cover of the total area of the estate (including buildings and sealed surfaces).
Habitat Area (ha) % of area

0.06 3.6
0.9 56.5
Coniferousplanting 0.01 0.3
0.03 1.5

Gardens (lawns, borders, broadleaved
planting) 0.1 5.9

0.1 6.6
0.02 17
0.03 1.7
0.4 22.7
1.7 100.5

ThewoodlandandJ- NJ f YR Ay GKS 3INRdzyRa 2F 9ffSyQa
of 8.8 CQe per year, with an annual value of £613, and a present value (over 50 years) of
£33,560 (Tabl&1.10. The natural capital assets also absorb 0.02:t8pér year, with an

annual value of £5,448 and a present value of £197,400 (TshEOMap Al1.14. As with

carbon sequestration the woody habitats are the most effective of taking up the fine particles

of PMb s, but the grassland also plays a role in delivering this seraibeit to a lesser degree.

Fifty-five percent of the habitat polygons at this site are estimated to be in moderate
condition (MapA115). This due to the broadleaved woodland, coniferous planting and the
freshwater stream. Forty five percent of the pgbns are recorded as being poor condition
habitats. This is due to the amenity grassland and introduced shrub habitats, that are of little
biodiversity value, and due to the gardens and hedges. The latter two habitats could be better
managed to increase &hcondition, therefore increasing biodiversity units, and the ability of
the site to efficiently sequester carbon and take upNIhe biodiversity unit baseline is 8.5,
which is a reasonable score for a relatively small estate site.

TableAl.10Biodiversity units, annual physical and monetary flows and Present Value (over 50 years)
2F OFNb2y aSljdzSaaNrdiaz2y | yR
Annual physical Annual nonetary Present Value £

flow flow £ (2020) (50 years)
tCQelyear
Air quality regulation Koy 5,448 197,400

tPM, s/year

8.5
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Map Al.14 Carbon sequestratioand air pollution regulatiowapacity of the natural capital assets
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Map A1.15Condition of the habitats @@ f f Sy Qa Df Sy | 2dzaSo
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Map A1.16 Greenspaceconnectivity of Musselburgh Primary Care Centre habitats with priority
habitats for biodiversity (Habitat Map of Scotland (HabMoS)), woodland and publicly accessible
greenspacs within 2km of the site.
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corridor, which is surrounded by woodland, especially to the north of the site (Malo).
The woodland at the site already connects quite well to this corridor. ditee and its
surrounds lends itself well to natwigasedhealth interventions such as established walking
routes.

1.5.3 Recommendations
BIGGEREREENSPAEE
1 Remove the noipermeable car parking at the northeast of the site.

BETTERBREENSPAEE

1 Increase tree planting along the lawned area to provide a continuous canopy connecting
with existing mature tree canopies outside and in the north of the site, i.e. with Southbank

House to the west and trees off Carnbee End and flanking the footpath bat@ambee
Avenue and Carnbee Park.
Remove the bollards and plant mixed hedges along the entrance into the site

= =

e.g. flanking the hedge with Southfield House.

WELEMANAGED, MAINTAINEAND COORDINATEHREENSPAEE
1 Work with local community groups to create a shared vision forct@munity garden/
growing space, e.g. with advice from Cyrenians and other local partners

WELEUSED HEALTKBREENSPAEE
1 For all primary care centre site users (patients, staff, local community):
o Publicise the new community garden/ growing space viallgmoups
1 For patients and staff:
o Explore the feasibility of a walking route with accompanying map from the site to
BurdiehouseBurn as part of social prescribing and staff wellbeing programmes
1 For patients
o Incorporate the community garden/ growing space into social prescribing
programmes
1 For staff:

0 Use the existing seating spaces (and future community garden/ growing space) fo

outdoor meetings and staff wellbeing programmes.
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Annex2 Natural capital and biodiversity assessment

A2.1 Additional tables

Table 2.1 Figure 2a an@b site codes.

Site Site code

10 Chalmers Creserthildrens Service CcC

25 HattonPlace HP
Allander House AH
Armadale Community Health ACH
Astley Ainslie Hospital AAH
ATOS OrighSEMA ..Building (old) ATOS
Ballenden House BH
Bathgate House Bath H
Bellhaven Hospital Bell H
Blackburn Partnership Centre BPC
BlackridgeHealth Centre BHC
Boghall Clinic BC
Bonnyrigg Health Centre (New) Bonny HC
Braids Medical Centre (Practice) BrMC
Breast Screening Centre BSC
Bruntsfield Medical Centre (Practice) BMC
Calareidh Childrens Services CCs
Cambridge Street Dayospital CSDH
Camus TighCare Home CT
Carmondean Health Centre CHC
Comely Bank Centre CBC
Craigmillar Medical Centre CMC
Craigroyston Health Centre Craig HC
Craigshill Care Facility (Maple Vila) CCF
Craigshill Health Centre Craigshill HC
Dalkeith Health Centre DHC
Danderhall Medical Practice DMP
Dedridge Health Centre DHC
Duncan Street Dental Centre DSDC
East Calder Health Centre ECHC
East Craigs Medical Practice ECMP
East Lothain Community Hospital ELCH
Eastfield MedicaCentre : CAMHS Dept. EMC
Edenhall Hospital EH
Edington Cottage Hospital ECH
Ellen's Glen House (PFI) EGH
Esk centre Esk Centre
Ferryfield House (PFI) : nhs Trust FH
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Findlay House PFI

Firrhill House

Forteviot

Gracemount Medical Centre
Howden Health Centre

Kirkliston Health Centre

Lauriston Building

Leith Community Treatment Cti_eith CTC
Leithmount Surgery

Liberton Hospital

Linlithgow Health Centre
Longhouse surgery

Marchhall

Midlothian Community Hospital
Milestone House Site

Mill Lane Surgery

Mountcastle Health Care Centre
Musselburgh Primary Care Centre
Newbattle Medical Practice
Newtongrange Clinic

NHSL Sexublealth & Reproductive Health
Service
Parkgrove Medical Centre

Penicuik Health Centre
Pennywell All Care Centre
Prestonpans Health Centre
Primrose Lodge (Care House)
Princess Alexandra Eye Pavilion
Ratho SurgergNEW)

Restalrig Park Medical Centre
Roslin Medical Practice

Royal Edinburgh Hospital

Royal Hospital for Sick Children
Royal Infirmary of Edinburgh (PFI)
Royal Victoria Hospital

Sighthill Health Centre

Slateford Medical Practice
South Queensferry Health Centre
Spittal Street Clinic

St John's Hospital

St Michael's Hospital
Stockbridge Health Centre
Stoneyburn Health Centre
Sunndach : Care Home

Find H
Firr H
Forteviot
GMC
HHC
KHC
LB
LCT
LS

LH
LHC
LS
Marchhall
MCH
MHS
MLS
MHCC
MPCC
NMP
NC
NHSL

PMC
PHC
PACC
PrHC
PL
PAEP
RS
RPMC
RMP
REH
RHSC
RIE
RVH
SHC
SMP
SQHC
SSC
SJH
SMH
SockHC
StHC
Sunndach
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TheHarbours Medical Centre
The Pentland Medical Centre
Tippethill Hospital (PFI)
Tollcross Health Centre
Tranent Health Centre
Waverley Gate

West Calder Health Centre
Western General Hospital
WhinparkMedical Practice
Whitburn Health Centre
Willowgrove House
Winchburgh Health Centre

THMC
TPMC
TH
Toll[HC
THC
WG
WCHC
WGH
WMP
WHC
WH
Win HC

Table £.2 Hospitals with the highestreas ofgreenspacgproportion of site agreenspacghabitat
units, carbon sequestration rates and air pollution regulation rates.

Area ofgreenspace

Royal Infirmary of Edinburgh (PFI)

Astley Ainslie Hospital
Royal Edinburgh Hospital
St Johns Hospital

Royal Victorialospital

Midlothian Community Hospital

Edenhall Hospital
Tippethill Hospital (PFI)
Western General Hospital

ATOS Origin SEMA Building (old)
Proportion ofgreenspaceon site

Royal Victoria Hospital
Tippethill Hospital (PFI)
Ellens Glen House (PFI)

Midlothian Community Hospital

Bellhaven Hospital

ATOS Origin SEMA Building (old)

Milestone House Site
Astley Ainslie Hospital
Edenhall Hospital
Forteviot

Ha
13.36
12.38
10.63
6.29
5.64
4.65
3.49
3.45
2.94
1.73
94.19
88.11
77.35
74.25
73.91
72.89
67.33
65.37
65.03
60.47

Biodiversity level Biodiversity units

Royal Infirmary of Edinburgh (PFI)

Astley Ainslie Hospital
Royal Victoria Hospital
Royal Edinburgh Hospital
St Johns Hospital

Midlothian Community Hospital

Tippethill Hospital (PFI)
Edenhall Hospital

78.18
77.74
62.07
58.39
30.92
29.76
26.01
22.25
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Western General Hospital 13.71

ATOS Origin SEMA Building (old) 12.12
Astley Ainslie Hospital 61.34
Royal Infirmary of Edinburgh (PFI) 43.10
RoyalEdinburgh Hospital 40.17
Tippethill Hospital (PFI) 23.40
Royal Victoria Hospital 16.29
St Johns Hospital 15.32
Midlothian Community Hospital 13.23
Edenhall Hospital 11.19
ATOS Origin SEMA Building (old) 10.10
Ellers Glen House (PFI) 8.84
Astley Ainslie Hospital 0.19
Tippethill Hospital (PFI) 0.13
Royal Infirmary of Edinburgh (PFI) 0.13
Royal Edinburgh Hospital 0.12
Royal Victoria Hospital 0.12
Edenhall Hospital 0.04
St Johns Hospital 0.04
Midlothian Community Hospital 0.03
Milestone House Site 0.03
Western General Hospital 0.03

Table 2.3 Key statistics across the NHS Lothian Estate.

Median Min Max
Area (ha) 0.39 0.02 33.89
Greenspacarea (ha) 0.1 0 13.35
BiodiversityMetric habitat units 0.29 0 78.18
Proportion of site that igreenspacg%)  32.30 0 94.19
Carbon sequestration 0.17 0 61.34
Air quality regulation 0.0006 0 0.19



A2.2 Sensitivity analysis

The present values in the report are reported as the central values provided by the government. A
sensitivity analyses on these figures (Table Al.4) demonsttheeyariation around the central
estimates, especially for the air quality regulation service.

Table &.4 Sensitivity analysis showing low, central and high estimates of benefits from the natural
capital assets of the NHS Lothian estate. Based on the Present Value of assets over 50 years.

Ecosystem service benefits Low Central High

£2019 PV (50 years) £2020 PV (50 £2020 PV (50 £2020 PV (50
years) years) years)

Carbon sequestratio(tCQe) 511,507 1.14m 1.63m
Air quality regulatior(PM..s) 1.72m 8.36m 25.21m

For the services that have been includaedhis study a range of assumptions have been made,
and these are outlined when describing the methodology (88 below). In addition, a
summary of the main uncertainties is provided for each service in Pébfe along with a RAG
rating highlighting the overall confidence in each estimalbeseecosystem servicehave
minimal assumptionscompared to other servicesand established production functions exist,
linking natural capital to ecosystem service production, and levels of production to monetary
value.

Table 2.5 Summary of uncertainties in the calculation of physical flows and monetary values of each
natural cajtal benefit, and an overall assessment of confidence, using a red, amber, green (RAG)
rating.

Natural capital benefits Assessment of uncertainties RAG rating

Air purification A lot of uncertainty over chrge in absorption as trees
grow. Also based on averages for broadleaved and
coniferous trees and grassland. Valuation follows ONS
guidance.
Carbon sequestration =~ Well studied, standardised carbon lookup tables availab-
Valuation uses UK Government carbon price.

78



A2.3 Additional priority site maps

Below are natural capital asset maps, carbon sequestration and air quality regulation maps
for the other 5 priority NHS Lothian estate sites.

A2.3.1 Royal Edinburgh Hospital
Map A2.1 Natural capital asset map of tHeoyal Hinburgh Hospital
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© Crown Copyright OS 0100022972.

Solutions

79



Map A2.2 Carbon sequestratioad air pollution regulatioapacity of the natural capital assetb
the Royal Edinburgh Hospital.
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Map A2.3 Habitat condition athe Royal Edinburgh Hospital
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A2.3.2 Astley Ainslie Hospital

Map A2.4 Natural capital asset map of thstley Ainslie Hospital
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Map A2.5 Carbon sequestratioand air pollution regulatiorapacity of the natural capital asseib

the Astley Ainslie Hospital.
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Map A2.6 Condition of habitats at the Astley Ainslie Hospital.
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This map contains, or is derived from digital spatial data licensed from the UK Centre for
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© Crown Copyright OS 0100022972.
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