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Executive Summary

To operationalise the Natural Capital Approach the United Kingdom (UK) Governmentinispar

for Environment, Food and Rural Affairs (Defra) created four Pioneer projects to inform the
development and implementation of the 25 Year Environment Bivi Government, 2018b)he
Marine Pioneers are located in North Devon and Suffolk. The NextbrbMarine Pioneer (NDMP) is
intended to test, at a local scale, how marine natural capital can be effectively managed to deliver
benefits to the environment, economy and people, and identify how best to share and scale up this

learning.

This reportrepresentsa follow-on fromAshley, Rees et &2@18)to further test the framework for

the application of the Natural Capital Approach in the Marine Pioneer. We present:

1 A natural capital asset register that considers the extent and condition of thealatur
capital assets (Part One) and the stocks and flows of ecosystem services in the North
Devon Marine Pioneer (Part Two);

1 A risk registeto identify threats to natural capital in the North Deviarine Pioneer
(Part Three); and

1 Recommendations on keyatural capital assets on which future management

opportunities could be focussed to achieve the greatest gains (Part Four).
A Natural Capital Asset Register
Extent and Condition

To collate evidence of the exteahd condition of the natural capital ass and the levels of flow of
services and benefita range of potential indicator metrics were defined in Ashley et al (2018) and
refined for this report. All indicator metrics are assessed for the baseline year (2017 or next closest
year data are available) and the trend since 2010 (increase or decisas®g)lysed using annual

data for 20162017 where available.

Theextent of the natural capital assets in Krare calculated for the NDMP. The habitat map

ONBI 4GSR F2NJ GKS b5at NBLINBaSyida woSaid FgdFAftlofS
Decanber 2018. We also calculatee extent of habitats withilMPAs and the extent of the habitat

that interacts with a management measure to reduce benthic impBoe creation of an up to date
KFoAdGFEdG YFLI 6FaSR 2y Wo SaionofESH chnfiderfe sBates RSy 0SS Q |
demonstrates that there remains a lack of confidence in the baseline data that can inform on the

extent of the habitat natural capital assets. Therefore, any changes imxttent of the habitats is



only meaningful for habitata/here there is high confidence of the hadtifeature boundaries.
Overall, in the last 5 yeatkere has been an increasetime extent of habitats incorporatedwithin
designated MPAg<DnNcurrently, there has been an increase in theent of habitat with

management measures to protect benthic features, since the Lundy No Take Zone prohibited all

fishing activity within 3.3km?2 of Lundy habitats in 2003.

The assessment of thmndition of natural capital assets within the NDMP makes use of three
sources: tie condition of habitats and species within designated MPRsgcondition of water body
assets (including designated bathing waters and shellfish waterstharbndition of seabed

habitats (modelled approach).

Within MPAs, there is a policy objectjwte undertakecondition assessments for specific habitats

SOSNE ¢ BSINA® ¢KS YlI22NAGE 2F at! TSI GdNBa KI @€
and species with an objective for recovery include spiny lok&tendy MCZ)ragile sponge and

anthozoan communities on subtidal rocky habitats, moderate energy circalittoral rock, subtidal

coarse sedimentPink Seafaand subtidal san@Hartland Point to Tintagel MCZ) subtidal sand

(Bideford to Foreland Point MCZ)

Thecondition for water body assets is only available for waters that are assessed within the
jurisdiction of the Water FrameworRirective and the Marine Strategy Framework Directive. There
are large tracts of the NDMP water body asset (particularly offshore areamt@stuaime and
coastal water bodiewhere thecondition (e.g.ecological and chemical status) is not currently
known. Overall the condition of the NDMP water body asset is limited by upstream effects from
farming and water treatmenfTheTaw Estuarysidesignated as a Polluted Water [Eutrophic] under
the Nitrates Directive and the likelihood of poor water quality has implications on the shellfish

waters and bathing waters within the estuary.

To obtain a spatially explicit indication of assehdition applicable across the Marine Pioneer area,
a proxy approach was applied, based on knowledge of habitat sensitivity to pressures, and activity
data (fishing) that may contribute to those pressur@g.combining data layers on habitsnsitivity

and exposte (to activity) levels we determine the Likely Relative Condition (LRC) of that h@biat.
majority of habitats within the NDMP have been impactedabyason related to demersal fishing.

Just 8.3%f all intertidal (littoral) and subtidal (sublittoraljabitatsin NDMP were classified with the
highest LRGuggestindhat the structure and function of the ecosystem is (relatively) intd6t7%

of all littoral and sublittoral habitats were classified with an LRCtof3(the lowest 3 categories),
suggestingexposure to activitiepressures which were reviewed to negatively impact the structure

and functioning of the habitats typical component flora and fauna communities. Contribution to ES



provision is likely to be ipacted for these habitatsSeveral limitations exist with the application of
this proxymeasure to inform future management of natural capital including the temporal and
AL GAFE NBazfdziaAzy 2F | OGAGAGE RIGI X ods O2YOAYL

the application of sensitivity assessments to broad scale habitat levels.
Ecosystem Service Flows
Food (Wild food)

There are a range of habitats within the North Devon Biosphere reserve that support food
production that benefit food provisionigheries) at both a local and regional scale. Habitats that
provide structure, complexity, and niches provide shelter and food resources for fish and shellfish.
For example the three dimensional structure of saltmarsh vegetation during high tide, provides
significant shelter benefits to juvenile fish species, as well as food resources. Reefs (including
biogenic reefs) and kelp communities provide shelter and prey resources for juvenile stages of
commercially targeted fishes, crustaceans and bivalve molesdiment habitats that cover a vast
tract of the NDPR are a significant provider of food resources for fish. The water column is a key
asset in realising the benefit of food provision from natural assets with currents, the chemical
composition, transitiorzones (nutrient rich mixed water and stratified water) and areas of primary

production fuelling life within the oceaffshley, Rees & Cameron, 2018)

Two sets of data were available to assess fishing activity: 1) Data on landings of principle(bpecies

weight) were obtained for the years 20PD17 for a subset of vessels from North Devon ports

(Clovelly, Bideford, Appledore, Ilfracombe), that were identified to fish within NDMP. These were

vessels that operators had provided consent for theirves@ea R GF (G2 06S 206Gl Ay SR
2) MMO data of landings by UK and foreign vessels to ports all within NDMP (Boscastle, Bude,

Clovelly, Bideford, Appledore, llfracombe).

An overall decline in the fishing sector in NDMP is apparent from the indidataranalysed, with
number of registered vessels in the region declining from 28007 and also a decline in the
number of processers and sellers of local fish. The number of vessels registered to ports within
NDMP (Devon and Cornwall), between 2@1017,peaked in 2012 (58 vessels) and declined to 29
vessels in 2016/17. Landings and associated value trends, for the vessels that fished within the
NDMP were negative for all species apart from wiilindatumand herringC. harengusver the
time series 20Q to 2017. However, over a shorter time scale, between 2014 and 2017, there has
been an increase in landings volume (t) of pl&celatessasoleS. soleathornback rayR. clavata

and blonde rayR. brachyuraBetween 2010 and 2017, of vessels that fishéthin the NDMP, larger



vessels (over 10m) based in larger ports such as llfracombe and Bideford have landed >90% of the
total volume (t) of fish landed. These trends were also identified in the landings data to all ports
within the NDMP (Devon and Coralh), for all vessels (including visiting vessels and vessels that may

have landed catches inside an outside the NDMP).

Increase in stock assessment surveys CPUE (number per km?) occurred for thornibaakaesta,
squid species and herrir@ harengsain ICES rectangles interacting with NDMP between ZIi(Y .
SoleS. sole€CPUE displayed little change over time. Solsoleand thornback rayr. clavataare
high value stocks for the vessels fishing from NDMP pBrtsl@vatadue to high landings wome
andS. solealue to high value but smaller volume of landings). Her@ingarengusepresent a stock
that have previously supported a historical seasonal fishEmg.trends identified in CPUE were
reflected in recommendations for TAC for the widBERA Area VII f for all species apart from for
Thornback ray. clavataand soleS. solegwhich showed reduced TAC in the wider ICES area but
increased CPUE in stock assessment samples in proximity to NOidRjendssuggest either the
wider southern Ceic Sea stocks were assessed to be in poor condition and/or there were larger

local populations of species at the time of sampling (annual autumn surveys).

Landings of lobstel. gammarusare a high value fishery. Landings have shown a declining trend
between 2010 and 2017. South West UK lobster stocks are assessed as being exploited above
minimum reference limits and approaching, but not yet at maximum sustainable(gefds,

2017b) However, there is no data on the local levels of lobster abundanaté NDMP. Historical
re-stocking with hatchery reared juveniles has occurred in the region. Assessing the benefit of such
initiatives would inform future sustainable management optioAita UK level, lobster stocks are

part of Project UKhttps://www.seafish.org/article/projeciuk). Project UK aims tdetermine the

environmental performance of key commercial fisheries, demonstrate how these can move towards
sustainability through Fishery Improvement Projects (FIPs) and ultimately achieve MSC certification

where possible.

Overall, there has been a dawiin catch per unit effort of co®. morhuaplaiceP. platessasoleS.

soleg basd. labraxand small eyed ralR. microcellatastocks from stock assessment survey trawls
within and adjacent to the NDMP, since 2010. There have also been decreasakd) stoelation

to fishing pressure, in the wider ICES areas the fish stocks inhabit, indicated by reductions in
recommended TAC. Declines in vessel numbers and landings of the majority of species may reflect
declines in abundance but may also be influsshby social and economic factors that are not
guantified by indicator data. Many social and economic factors influence fishing activity such as:

fishers reaching retirement and fewer people entering the industry, cost of insuring and running
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vessels andwailability of markets/ processors and prices paid by those markets, reduction in
available grounds, competition with visiting vessels, or reduced demand for locally caught fish etc.
Management measures (responding to reduction in stocks) may also tdggknes in landings

though the implementation of spatial management measures, changes in landing size, TAC etc.
Investigating these factors further through interviews or meetings with the local fishing industry

members would provide knowledge on the farganfluencing the trends observed in this study.

| Aa02NAOIE SELRAaAdNNBE (2 (GKS LINBaadaNBE QF 6NI &4 2
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SSSI units and estuary waters are important nursery areas ligphsticularly bass. Estuaries also
provide migratory routes for salmon and sea trout. A reduction in the extent and condition of
nursery habitats, along with poor water quality, will impact upon the condition of these stocks and
the potential flow of beefits. Habitats within designated MPAs, especially estuarine saltmarsh and
coastal infralittoral reef, provide important nursery habitat supporting the main commercial fish
species such as Thornback RwyclavatasoleS. soleand LobsteH. gammarusErsuring saltmarsh
SSSI units currently in unfavourable condition recover and infralittoral reef habitats in coastal MCZs

and SACs are maintained in favourable condition will continue to benefit these fisheries.
A Healthy Climate

A healthy climate is depeett on the balance and maintenance of the chemical composition of the
atmosphere and the oceans by marine living organisms. The capture and export of carbon is central
to this process. Saltmarsh plant communities, algae and kelp communities capture eaxbenft
substratum sediments contribute towards storage / sequestration. The water column supports the
carbon cycle though oceanic primary production harvesting light to convert inorganic to organic

carbon.

A total value of 7275.01 t/C/km2/yr was calatéd to be sequestered by habitats and associated
algae and plant species communities within NDMP the annual value of which is between £30,000
and £167,000This figure however, does not take into account the condition of the saltmarsh.
Saltmarsh plant comunities capture carbon that is then stored in saltmarsh soils. A healthy
saltmarsh plant community will thereby, provide a greater contribution to this internationally
important ES benefit. Within the NDNM&n assessment in 2012 (most recent conditioreasment

at time of writing) reports that 30% of the saltmarsh extent within Taw Torridge Estuary SSSI was in
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unfavourable condition (due to grazing pressure impacting plant communitiegiral England,
2012)

Areas of high planktonic productivity (water bodies containing high abundance of phytoplankton)

GSNB | fa2 NBOASHESR (2 LINBGARS I Y2RSNIGS O2y G NRC
assessment of the role of oceans in supporting a healimaté would benefit from including the

extent of areas of high planktonic productivity. If high planktonic productivity occurred over the

entire extent of waterbodies within NDMP an additional 19.90t of carbon is calculated to be

sequestered. Although mogthytoplankton are consumed by higher trophic level organisms, a small

yet important fraction of carbon in phytoplankton (0.1%) have been calculated to sink, and

associated carbon to become sequestered lgipgm in sea floor sedimeni$-alkowski, 2012;

Howard et al, 2017)

Natural Hazard Regulation (Flood Prevention/Sea Defence)

Marine habitats play a valuable role in the defence of coastal regions. The physical structures
dampen wave energy from tidal surges, storms (e.g. reefs). The floodwater stwrdgdatenuation

of water currents and wave energy provided by habitats such as saltmarsh also delivers significant
benefits to natural hazard regulation. Sediment habitats also dissipate wave energy, thus reducing

the risk of damaging coastal defences dlooding lowlying land.

Intertidal habitats not only provide sea defence ES benefits in relation to present sea level (and sea
conditions), but unlike man made defences, natural intertidal habitats such as saltmarsh will migrate
with rising sea levelgredicted under future climate scenario$he total of value of residential
property in NDMP coastal belt, that are within flood risk zone 2 or 3 (medium or high risk of
flooding) in 2018 was £694,033,9(ased on average house priceghere is an adddnal 0.39km
of high quality agricultural land (grade 1,2,3a) that overlaps with flood risk zone 2 or 3 in NDMP

coastal belt with a sale value of £867,600.

Salt marsh, intertidal sand and coarse sediment (beaches), in particular, support multiple ES
bendfits in addition to sea defence including food and recreation. Restoring extents of saltmarsh in
unfavourable condition and maintaining habitat extents of saltmarsh and intertidal sand and coarse
sediment habitats will ensure ES provision is maximisedit&talwith structure and function in
favourable condition will adapt (migrate) to sea level rise and continue to provide sea defence
benefits under future scenarioslhe current assessment is limited as fluvial and tidal models used

to assess flood rislo€us on hydremorphology rather than habitat characteristiddodels, applied
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to specific properties of NDMP intertidal habitats, such as, grain size, slope, water storage and effect

of vegetation on attenuation of water currents would increase the acguddduture assessment.
Clean Water and Sediments

Marine living organisms store, bury and transform waste though assimilation and chemical
decomposition and reomposition. Vegetation within saltmarsh has the ability to baffle water
currents and stabilz sediments, resulting in organic matter and nutrients becoming stored within
the accreting sediments, sequestering carbon, nitrogen and phosphorous, while the remaining
organic material is recycled or exported. Bioturbat{biogenic modification of sediemts through
particle reworking and burrow ventilatiofy benthic organisms living within soft substratum
habitats provides a mechanism for nutrient cycl{@ueiréset al., 2013; Sturdivant & Shimizu,
2017)

Habitats with a moderate contribution of pvision to ES clean water and sediments cover a huge
proportion of NDMP. A very large proportion of these sublittoral soft substratum habitats are also
SAGKSNI Ay O2yaSNBIiGAZ2Y 202S00A0Sa 2F WNBO2OSND
condition of moderate or below. The provisiontbé ES benefibf clean water and sediments is

likely to be highly limited in NDMP due to pressures related to historical activities. The moderate
proportion of saltmarsh habitat in unfavourable conditioralso likely to impact provision of ES

benefit.

In an impacted state, thesateredhabitats reduce resistance and resilience of NDMP as a whole, to
absorb and recover from anthropogenic pressures such as input of excess nutrients through
agriculture orsewage. A reduction in water quality and ecological status of water body assets would
alsoimpact levels of participation in recreational activities, and so related economic benefits to the

local community and health benefits to participants.
Tourism andRecreation

Marine natural capital assets provide the basis for a wide range of tourism and recreational
activities. Tourism and Recreation opportunities include watersports, wildlife watching, fishing,
appreciating scenery (e.g. from a viewpoint), swimnongdoors, visits to a beach (sunbathing or
paddling in the sea), walking (e.g. walking the coast path). Saltmarsh (in relation to coastal access
points, nature watching, aesthetic interest and supporting species of interest to recreational fishing
and foraging) and littoral sand, coarse and mixed sediments (in relation to beaches and coastal
access points) were reviewed to provide significant contributions to the provision of the ES of

Tourism and Recreation.
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According to Visit England statistics, betwei5 and 2017 here were approximately 4,317,000
overnight stays of tourists in the North Devon and Torridge Council districts representing £250m in
expenditure. Analysis of the Devon wide Monitor of Engagement with the Natural Environment
(MENE) data idified that coastal resorts and towns provide a focal point for people undertaking
beach activities and water sports. The importance of coastal towns becomes evident when MENE
data is mapped through ORVAL relative to the scale of the NDMP. Visits tapdthsaches are
concentrated close to larger coastal towns, as are highest welfare values (such as Appledore,
WestwardHo!, Barnstaple, Bideford)Voolacombe, Budd|fracombe, Combe Martin and

Minehead). In terms of the local residents, over 70% of redpats to the 2018 North Devon Water
Sports Survey stated that they took part in a water sports activity. Surfing (alone and combined with
bodyboarding and knee boarding) was by far the most popular activity practised by North Devon
residents completing theurvey.The scaled up average spend of Marine Pioneer residents of
approximatelye28m per year on water sports is also likely to be focused in these towns, supporting

economic benefits to businesses and communities.

For water sports and recreation adties, the water quality within water body assets is an essential
factor to support participation. At the same time, good and excellent water quality supports the
condition of species communities and so health of habitats and species of interest to rexatat

diving, angling and wildlife watching as well as general appreciation of scenery. Failure of Instow and
IIfracombeg Wildersmouth beaches to meet designated bathing water standards and the wider
coastal and estuarine water bodies Taw Torridge Estugnigtol Channel Inner South and

Bridgewater Bay remain a concern for provision of ES benefits at their full potential.

Species assets, protected within NDMP MPAs (grey seal, puffin and other sea birds and spiny lobster)
as well as cetaceans support ehst12 wildlife watching tour boats, and provide interest for visitors

to Lundy. These are also species of interest to recreational divers. KittRisgaridactyla

populations within Lundy SSSI were reported to have contindedgterm decline and Sath West

UK populations of Spiny lobsteanulirus arguare reported to be depleted. Addressing these

declines will support provision of benefits to wildlife watching in NDMP

Recovering and maintaining habitat assets across NDMP to favourable condition will continue to
support feeding and nursery areas for larger species of interest to nature watching, as well as
juvenile and adult fish and shellfish species supporting re@ealtifishing and interest to

recreational divers. As a region with historically important recreational rod and line salmon and sea

trout fishing, ensuring the migratory routes of salmon and sea trout in the Lyn, Taw and Torridge are

12



unaffected by developmet and poor habitat condition is essential. All rivers are currently classified
WWNRBOlFofe Fd NRA1Q G y2G YSSGAy3a O02yaSNBIGAZ2Y 2

The link betwen estuarine habitat, particularly salt marsh and coastal reef habitats is very

important for provisim of nursery areas for fish and shellfish of interest to commercial and

recreational fisheries. Much of the estuary and coastal habitats in NDMP are within MPAs, which

provides opportunity for management to ensure habitats are in the best condition fatigiom of

ES benefits. In the most recent conservation assessment 30% of saltmarsh habitat in Taw Torridge

SSSI was in unfavourable condition. Large extents of subtidal rock, subtidal coarse sediment and

subtidal sand habitats were also assessed to hasenadNII I G A2y 202SO0GA PGS 2F WNB
Management measures to limit benthic impact from pressures such as abrasion are limited to MPAs

around Lundy. Future management to ensure recovery of estuarine and coastal habitats inside and

outside MPAs will benefitat only tourism and recreation ES benefits fmultiple key ES benefits

including food, sea defence, clean water and sediments and healthy climate.
A Risk Register for the North Devon Marine Pioneer

To inform routes towards sustainable development amdinderpin the flow of ecosystem services

the purpose of a natural capital risk register is to identify those assets and the linked flows of

benefits that are at greatest risk from unsustainable use and gaps in manageterthod for

developing a riskegister was developed by (Maegal., 2015) as part of the Natural Capital

I 2YYAGGSSQa 62Ny ® ¢KS NAA] NBIAAGSN R&EDSt 2LISR 08
assessment based on natural capital assets at a national scale. The nationaskcelgister

revealed substantial gaps in knowledge about the marine dsseefit relationships and therefore

the associated risk of loss of ecosystem service benefits. Through the development of the risk

register at a case study scale for the North DeMtarine Pioneer we test and refine the application

of the Natural Capital Approach suitable for the marine context and develop targeted
NEO2YYSYRIGAZ2Y A (2 &dzLdLR NI | WySG 3AFAYQ | LILINEL OK

Assetbenefit relationships represérihe relationship between the condition of the natural asset

and the benefit provided to people. Three types of natural capital assets were taken forward for this
study. These comprisetabitat assetg All EUNIS level 3 habitats that provide a moderate o
significant contribution to an ecosystem service benefit; Species assetamercial species (fish

and shellfish) with and without quota; migratory species (salmon and seatroutfhendater

columng water bodies, bathing waters, shellfish waters.dedermine the nature and the severity of

the risk to the assebenefit relationship we assess the performance of the asset benefit relationship

against UK policy targets. We also integrate a metric for Community Based Knowledge of the Risk

13



developed thouglparticipation in a workshop of the members of the North Devon Marine Working

Group (MWG).
Thegreatest risk to the assdienefit relationshigin the NDMP are summarised as:

1 Food (wild fish and shellfish) is high risk due to the extent of sublittaaitat without
management objectives and with impaired quality (condition) based on knowledge of
previous fishing activity.

1 Healthy climate benefits are at risk due to the degraded quality of the saltmarsh and

rock/reef habitats.

1 Sea defence servicesquided by saltmarsh, littoral sand and mud sediments are at
risk.

1 Recreation and tourism is at risk due to degraded habitats and incidences of poor water
quality.

1 Clean water and sediments supported by the ecological functions and processes in the

subtidal sediments are considered to be at risk due to impaired quality (condition)

based on knowledge of previous fishing activity.

The severity of riskis F NASf & &dzo2SO0ABS o0FaSR 2y 6KIF G LI NIFYS
an ecological perspectithe provision of Food (wild fish and shellfish) demonstrates the most-asset

benefit relationships. This signals that there is a moderate to high degree of risk that the ecological
connections that support fish and shellfish throughout their life histoages may be impaired and
there is a broad range of risk to tRedz(i dzZNS RSt A@GSNE 2F (GKAA& o0SySTAGOD
number ofhigh risk (red) assdienefit relationshipssa proportion of the total assebenefit

relationships identifiedhen the future provision of Clean Water and Sediments is the benefit most

at risk of loss (with 36% ofthe total assetS Y STA G NBf F A2y aKALA Ay (GKS WK
economic perspective the Recreation and Tourist industry is the largest edouioiver in the

region representing a sevesscietalrisk if the benefit is lost. Climate change will have a greater

magnitude of social and economic impact at a global sddle severity of the risk of loss of the

assetbenefit relationships contribiimg to a Healthy Climate may also be considered within this

context.

An overriding feature of the Risk Register is the contribution of the range of habitats to the provision
of the range of ES benefits. MPAs and the management of features of conserméi@st have
longbeen considered the main policy tool to underpin human wellbeing. Whilst MPAs may play a
significant role in achieving thithe risk register demonstrates that this is a limited assumption. ES

benefits are linked to habitats and speciegh and without conservation designatioriBhe risk to

14



the assetbenefit relationship is heightened through the applicatiorttoesholds for Good
Environmental Status (GES) of seafloor integrity under the Marine Strategy Framework Directive
which revealghe impact that some fishing activity may have on the structure and functioning of
marine ecosystems and hence the delivery of ecosystem service beHefitwledge and access to
data on recent levels of fishing pressure would further support this eveléase and help clarify

risk in order to target management measures to reduce the risk.
Recommendations

The range of habitats across the NDMP support a valuable flow of ecosystem services that underpin
human wellbeing. The following recommendations for management opportunities are suggestions

for further discussion with the Marine Pioneer Steering Group.

T ToaSd YIyFrasSYSyid LINAR2NRGASE (KL dwhesekhist NJ LA R
conservation objective existgithin MPAs
T I Wy SG FFLAYQ F2NI yIFGddzNF £ OFLAGEE YIe 65 |0

ambitious approach to marine biodiversity cavation thatconsiderghe wider
SO2t23A0Ft aldNHOGdzZNBE yR LINRBOSaasSa GKFG K
beyond the delineated boundaries of features of conservation interest within an MPA

(the whole site approach).

1 To support the implerantation of management measures that can reduce pressure
across subtidal sediments.

1 Evaluate the effectiveness of current iVMS trials on all mobile gear in the district as a
tool to deliver effectivespatialmanagemenbf natural capitalConsider the rolbut of
iVMS to all vessels.

1 Seek investment in water and sewerage infrastructure and;

1 Trid natural capital approachdhat support waste remediatiofe.g. saltmarsh

restoration, mussel beds)
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1 Introduction

To operationalise the Natural Capirgdproachthe United Kingdom (UK) Government Department

for Environment, Food and Rurdf#irs Defrg created four Roneer projects to inform the

development and implementation of the 25 Year Environment vt Gaowernment, 2018h)The

Marine Pioneers are located in North Devon and Suffolk. The North Devon Marine Pioneer (NDMP) is
intended to test, at a local scale, how marine natural capital can be effectively managed to deliver
benefits to the environment, economy and people, adentify how best to share and scale up this

learning.

In June 2018Ashley, Rees and Cameron (20d@npleted a &te of the art reportfor the Maiine
Pioneer(Report 1) The purpos®f Report lwasto develop the framework for the application of the
Natural Capital Approach in the marine environmértie project objectives wer®: 1) To

demonstrate the pathways between ecology, ecosystem servicddanefits that influence the

human wellbeing; 2)dentify how stakeholders are linked (directly or indirectly) to natural capital;
and 3) Identify relevant indicators, data sources and potential means for valuing ecosystem service
benefits (monetary andion-monetary) Report 1(Ashley, Rees & Cameron, 20i®ntified the

range of ecosystem service benefits that are supported by marine habit’BMP. Five keyS

benefits that where of high relevance to North Devon and for whieliyral assets in NDMP

provided a moderate or significant contribution fovere taken forward for assessmefitablel).
Forexample NDMPhabitats such as coastal saltmarsh and intertidal and shallow reefs with
seaweed (kelp) communities provide significant contributioft@ 2 2 RQ> W{ Sl 5STSy 0SQ=>
/I £ AYHYIRS QW ¢ 2 dzNA & Y TabIR Inter§d@l Kifgknic kegf yir@ éediment habitats

provide important contributions to species habitat, protectiohocoastal land from flooding and
extreme weather (sea defence), and tourism/recreation benefits from beaches. Report 1 also
identified management measures associated with the N2 reviewed tle indicators available

that couldbe used to populate a Natal Capital Asset and Risk Regi¢feshley, Rees & Cameron,
2018)

22



Tablel Habitats providing moderate and/ or significant contribution to multiple ES Goods/Benefits within NDMP

Natural Capital Asset: Extent Contribution to ES Goods/Benefits
. ; . . >
Habitats in North Devon Marine Pioneer ﬂ;n;it)a(t)f Food (wild | Tourism Sea Healthy Clean
within food) (incl. Defence climate water and
NDMP nature_ sediments
watching
and
recreation)
Coas}al Saltmarsh  A2.5: Saltmarsh 2.8
margins
Intertidal A1l: Littoral rock and other
11.31
reef hard substrata
A3: Infralittoral rock and
ther hard substrat: gees
Subtidal Gl ket el SRl
[EEf A4: Circalittoral rock and 875.9
other hard substrata :
A2._1 Littoral Coarse 0.76
sediment
A2.2: Littoral sand and 14.99
Intertidal ~ Muddy sand
sediments
A2.3: Littoral mud 9.98
Marine
A2.4_1:L|ttoral mixed 045
sediment
Biogenic  A2.7: Littoral biogenic
0.01
reef reefs
A5._1: Sublittoral coarse 2845 22
sediment
Subtidal Ab5.2: Sublittoral sand 1690.03
sediment
Ab5.3: Sublittoral mud 10.85
A5.4_1: Sublittoral mixed 18.56
sediments

Scale of ecosystem service contribution relative to other featy

Significant contribution Confidence in evidence available to assign ES proy
Moderate 3 UK-related, peer-reviewed literature
# Low 2 Grey or overseas literature
# No or neglibible 1 Expert opinion
[Blank] Not assessed [Blank] |Notassessed
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This reportrepresentsa follow-on from Ashley Rees et al(2018) to further test the framework for
the application of the Naturaldpital Aoproach in the Marine Pioneer. Project objectives are to

develop

1 Anatural capital asset registethat considers the extentrad condition of the naturalapital
assetgPart Onepnd the stocksrad flows of ecosystem servicasthe North Devon Marine
Pioneer(PartTwo);

1 A Risk Register identify threats to natural apital in the North Devon Marinioneer (Part
Thred; and

1 Recommendations on key naturahpital assets on whicfuture managemenbpportunities

could befocussed to achieve the greatest ga{@art Fou).
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2 ANaturalCapital Asset Regist@art One)

TheNatural Capital Committee (201@gfine an assetregistérd Gty Ay @Sy G2NE 2 F
in an area and their conditignAshley, Rees and Cameron (20B8yan this process lefining the

extent ofthe natural capital assets of the NDMP and the ecosystem services they provide. The
purpose of this next step is to collate evidence of the state and condition of the natural capital assets
and the levels of flow of services and benef@athering this diiled information for the NDMP will

provide the basis for discussions for a North Devon Marine Natural Capital Plan.
2.1 GeneraMethods

Indicators identified in the review procesadertakenin Report 1by Ashley, Rees and Cameron
(2018)were applied to assess exteand conditionof natural assetsand flow of ES benefits for each
ESwithin NDMP, for each ES identifiedTiablel. Monetary benefits, vere applicablend data

were availablewere also assessed through relevant indicator metrics.
2.2 Indicators

Ashley, Rees and Cameron (20d&fined a number of indicator metri¢dhat would allow an
assessment of the extent and condition of natural capital assets as well as the flows linked to the ES
benefits.The indcators presented in this report represent a final sift by the project team to access

relevant indicator data within the timescale of the project.

Table2 Framework for application of indicator metrics and data sources to assessfflawES from Natural Capital
resources through to economic and social bendfitshley et al 2018)

Indicators Required to Assess Flow of Ecosystem Services from Natural Capital Assets through to Benefits to Individu
Communities.

—

Physical Economic

Physical ES Benefit (Supply

Natural Capital Asset Extent and Economic ES Benefit (Use)

Condition Use)
Natural Indicators: | Indicators: | Level of Indicators:
Capital extent condition | provisionof (identified
Assets ecosystem in
(incl. service goods| ecosystem | Value Employment Health
Habitats, | benefits service Value Employment| Labour Physical and mental
Species, literature) indicators | indicators market health indicators
Water indicators
bodies)
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Where possible all indicator metrics are assessed for the baseline year (2017 or next closest year
data are available) and thteend since 2010 (increase or decrease) is analysed using annual data for
20102017 where availabldndicator metric data resources and physical data have been recorded
and stored in linked excel spreadsheptsvided as supplementary materidhere spaial data

exists this habeen stored in the geodatabase.

Spedic methods for data collection arttie original methods used in collection of secondary data
are reported in Annexeseparatedor each ES benef{fAnnex 11V). Additional data analysis and
discussion of options for development of more suitable indicator metrics are also includadhn

Annex(for each ES benefit
2.2.1 TrendAnalysis

Where data were available for multiple years the trends (positive, negative or no change) between
the earliest yeas data and the baseline year (2017) were assessed. Values such as fisheries landings
for a species may rise and fall between years and do not necessarily provide a linear trend over time
(increase or decrease concurrently and at a constant)ratberefore to visually identify if a trend

over time occurred, annual data (e.g. 262017) were first plotted in line charts in excel to observe
inter-@€ SI NJ OKFy3Sad ¢2 adlkadAadAaol e -bstatatical tdsas NI (G K S
were calculatd in SPSS to test for presence of a monotonic relationship between indicator data and
time (20102017).The test provides aon-parametric form of montonic trend regression analysis
(Mealset al., 2011) Monotonic trends occur when the variables (indicator over titegd to move

in the same relative direction, but not necessarily at a constant rateignificant positive or

negative trend was assessed at the 95% confidence limit (>0.05).

Moving averages (3yeamere also compared where possible, to identify a change in average values
between the most recent 3 year period and the three year period previoug¢ogtwas there an
increase, decrease or no change in the moving (3 year average) bef®&22014, and 2015

2017). This provided a summary of changes in the most recent years data, and provided
consideration for inter annual variation which was commonatadsuch as fisheries landings or

tourism statistics.
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3 Natural Capital Assets: Extent

In this section the extent of marine and intertidal habitat assets are calculated and majlped.
methods are consistent with those presentedAshley, Rees and Cameron (20T18je results
should supersede those presentedAshley, Rees and Cameron (2048hew data has become

available Results are updated here:

1 The NDMP habitat map;

1 The matrix assessment of the provision of intermediate services and goods and benefits
from habitats in the NDMP demonstratingetfull extent across the NDMP (Rmnthe extent
of habitats within MPAs (kfhand the extent of habitats with management measures to

reduce benthic impacts (kfn
3.1.1 NDMP habitat map

Extent of NDMP habitats has been calculated in accordance with the methesinped inAshley,
Rees and Cameron (2018ny rew data on habitat extenthat became availablever the course of

the studywere incorporated inFigurel NDMP Habitat Map
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Table3 Extent of NDMP habitats within MPAs and extent of habitats assatigitth a management measure in November
2018 summarisedn relation to contribution to key ES goods/benefitasses identified byurner et al. (2014(Tablel)

Extent

(km2)in Contribution to ES Goods/Benefits

MPAs
Extent Extent | interactin
(km2) 9

Natural Capital Asset: of (km2) | with a Tourism

Habitats in North Devon . within | manage (incl.
. - habitat Food
Marine Pioneer within | @ ment id nature Sea Healthy
npmp | MPA | measure (wi watching | Defence | climate
food)
to reduce and

benthic recreation)
impact

2.8 2.01 0.6

Clean
water and
sediments

Coastal A2.5:
; Saltmarsh
margins Saltmarsh
Al: Littoral
Intertidal | rock and
reef other hard
substrata
A3:
Infralittoral
rock and 16.61 | 12.51 3.9
other hard
Subtidal | substrata
reef A4:
Circalittoral
rock and 875.9 | 180.8 9.3
other hard
substrata
A2.1
Littoral
Coarse
sediment
A2.2:
Littoral
sand and 1499 | 14.56 3.8
Intertidal | muddy
sediments | sand
A2.3:
Littoral 9.98 4.27 4.27
mud
A2.4:
Littoral
mixed
sediment
A2.7:
Biogenic | Littoral
reef biogenic
reefs
A5.1:
Sublittoral
coarse
sediment
A5.2:
Sublittoral 1690 | 52.81 16.78
Subtidal | sand
sediment | A5.3:
Sublittoral 10.85 0.21 0
mud
A5.4:
Sublittoral
mixed
sediments

11.31| 10.42 1.42

0.76 0.61 0

Marine

0.45 0.33 0.02

0.006 | 0.006 0.001

2845.2 | 175.7 13.23

48.56 2.04 0
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3.1.2 Key Bints on tke Extent of Natural&pital

¢tKS ONBFGA2Y 2F |y dzlJ 62 RFEGS KFroAdGlraG YIFLI ol a&as
MESH confidence scores demonstrates that there remains a lack of confidence in the baseline data
GKFEG OFy AYyTF2NXY 2y (KS ybdssets Fherefor® any cha&n§es ikKthed A G | G
extent of the habitats is only meaningful for habitats where there is high confidence of the habitat

feature boundaries.

Overall, there has beesn increase in extent of habitat within designated MBlAs to thenumber

of recent designations. [h986, Lundy Voluntary Marine Nature Reserve (a voluntary reserve since
1973), became the UKs first statutory Marine Nature Reserggfidation of Taw Torridge Estuary
SSSI (with marine, intertidal componentspurred in1988> [ dzy Ré Wy 2 wad {S 12y SQ
implemented in 2003, with a larger extent of Lundy coastal waters desigaatad SAC in 2005
whichfurther protected subtidal and intéidal habitats around Lundy. Lundy then became the first

of the English MCZs 2010 Lundy MCadded spiny lobstePalinurus elephaas a designated

feature within the site Table 4. Extent of habitats within MPAs NDMPincreasedn 2016with the
designation of Hartland Point to Tintagel MCZ, and Bideford to Foreland Point Mi@adahe 2 of

MCZ procesOver time within designated sites, extent of saltmarsh was assessed to have shown a
small increase in the Taw Torridge Estuary SSSI (although 1 unit was assessed in 2012 as

unfavourable due to grazing pressu(®jatural England, 2012)

Concurrently, there has been an increase in the extent of habitat within management me&sures
protect berthic features, since theundy No Takeane prohibitedall fishing activitywithin 3.3kn?
of Lundy habitat$n 2003.In 2015 byelaws were introduced in Lundy SAC, by Devon and Severn

IFCApreventingaccess to vessels using demersal fishing gear.

In 2018, access was authorised flemersal trawl gear in small areg6.57 kn?) of LundySAQand
alsoLundyMCZ) and similarly access was authorised for demersal scallop gear in a smaller
subsection(1.24 knd) of this area. These spatial access changes occurred along with the irttooduc
of new permit conditions for the implementation and use of Inshore Vessel Monitoring Systems (I
VMS) and the introduction of the size of a scallop (100mm) a as Permit CoriBigeon and Severn
IFCA, 20184l abled).
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Table4 Habitat andspeciedeatures within designated MPAs (and SSSIs with intertidal components) in NDMP.

MPA Feature Subfeature |EUNI§Condition Management
Reefs Intertidal rock |A1 Maintain D&S IFCA byglaws 2018: Prohibition of th
- removal ofPalinurus elephagSpiny lobster)
Reefs Infralittoral A3 VifimEim Mobile Fishing Permit Byelaw 2018 (no
rock access to vessels using demersal gear,
ircali | o : ) . L
Reefs Circalittora Al Maintain except if access is authorised within the
rock permitto an area to the north west of
Sandbanks which are slightly cover Subtidal o Lundy (iVMS introduction to monitor fishi
b ter all the ti coarse AS.1  [Maintain location) for demersal trawl gear and
Lundy SAC y sea water all the time ) :
y sediment demersal scallop gear). Potting and Mob
Sandbanks which lightl . - ishi i i
andbanks whicl ar§ slightly cover Subtidal sandlAs.2 Maintain fishing bylaw IFCA 2015. Nem.ng Permit
by sea water all the time Byelaw 2018.. No take zone since 2003,
Submerged or partially submerged |See Annex | a1 |maintain small area off the east coast of Lundy
sea caves relations (2003)
Communities of littoral caves and AL4a |maintain
overhangs
Grey seal (Halichoerus grypus) Maintain
Management for Lundy SAC overlaps with
Lundy MCZ, specific to Lundy MCZ is als
Lundy MCZ |Spiny lobster (Palinurus elephas) Recover Diving Permit Byelaw 2018, which limits
removal of edible crab, lobster, scallop,
spider crab and spiny lobster.
Coastal saltmarshes and saline reg L Impact assessments (Habitats Regulati
A25 Maintain
beds Assessment) have been undertaken by
Fragile sponge and anthozoan . Cornwall IFCA, to identify impact of each
communities on subtidal rocky A4.12 :se;gveréz:e;’;:cis t;ottom towed fishing activity on MCZ features and infor
habitats ve v byelaws.
High energy circalittoral rock A4.1 Recover
High energy infralittoral rock A3.1 Maintain
High energy intertidal rock Al1l Maintain
Honeycomb worm (Sabellaria L
Hartland alveolata) reef (RS | RN
Point to Intertidal coarse sediment A2.1  |Maintain
Tintagel MC. - —
Intertidal sand and muddy sand A2.2 Maintain
Low energy intertidal rock A13 Maintain
Moderate energy circalittoral rock A4.2 Recover (see high energy)
Moderate energy infralittoral rock A3.2 Maintain
Moderate energy intertidal rock Al2 Maintain
Pink sea-fan (Eunicella verrucosa) SOCI 8 |Recover
Subtidal coarse sediment A5.1 Recover (see high energy rock)
Subtidal sand A5.2 Recover (see high energy rock)
Low energy intertidal rock Al.3 Maintain Interacts with D&S IFCA fishing restrictio
X X . byelaws (prohibition on removal of spiny|
M | k Al1.2 M . X K
loderate enfargy |‘ntemda rocl a!nta!n lobster across the site, Potting Permit
High energy intertidal rock ALl |Maintain Byelaw 2018 and restrictions within the
Intertidal coarse sediment A2.1 |Maintain Netting Permit Byelaw 2018)
Intertidal mixed sediment A2.4 Maintain
Intertidal sand and muddy sand A2.2 Maintain
Intertidal underboulder communitieq Al.21 [Maintain
Littoral chalk communities Al1.441 [Maintain
Low energy infralittoral rock A3.3 Maintain
Moderate energy infralittoral rock A3.2 Maintain
EheleieE] High energy infralittoral rock A3.1 Maintain
Foreland
point MCz |Moderate energy circalittoral rock A42 Maintain
High energy circalittoral rock A4l Maintain
Subtidal coarse sediment A5.1 Maintain
Subtidal mixed sediment A5.4 Maintain
Subtidal sand A5.2 Recover
Fragile sponge and anthozoan
communities on subtidal rocky A4.12 [Maintain
habitats
Honeycomb worm (Sabellaria 2271 |Maintain
alveolata) reef
Pink sea-fan (Eunicella verrucosa) SOCI 8 |Maintain
Spiny lobster (Palinurus elephas) SOCI 24Recover
9 Saltmarsh A2.5 Favourable Interacts with D&S IFCA fishing restrictio
Taw Torridge| . "
Estuary SSSI byelaws (Netting Permit Byelaw 2018,
W Sheltered muddy shores A2.3 Favourable Potting permit byelaw 2018)
Populations of all seabirds Interacts with D&S IFCA fishing restrictio
Lundy SSSI |Seabirds (5) expanding, with the exception of|byelaws (see Lundy SAC and MCZ)
(marine and kittiwake.
intertidal Seal population is stable; amplg
features onlyGrey seal evidence of continued successfy
listed) breeding.
Littoral sediment A2 Favourable
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Since 2009, the Marine and Coastal Access Act 2009 has required impacts of activities such as
construction, dredging, deposits or removal of an object on all extent of benthic habitat features
within NDMP (English inshore and offshore marine area) to heidered as part of the marine
license procesfMMO, 2018a; MMO, 2018b)

Although not directly related to protdion of benthic habitat features (from pressures such as
abrasion), no removal of spiny lobster is permitted in Bideford to Foreland Point and Lundy MCZs.
No netting is permitted in Taw Torridge unless being used in accordance with Netting Permit
Conditilms (<20mm seine net for sand eel only). Netting Permit holders are also restricted under
byelaw conditions to only use drift or seine nett at least 3 metres below the surface of the water

in 4 separate coastal areas within Bideford to Foreland Poirt.Nietting is also not permitted

within a large extent of Lundy SAC / MO&von and Severn IFCA, 20184) NDMP inshore and
offshore areas are also managed in relation to planned activities that may impact the marine
environment under the MMO Marine Licensing proc@d#10, 2018a)Further management
measuresare likely to be introduced in the Bideford to Foreland Point and Hartland Point to Tintagel

MCZs followindurther ground truthing surveys (S.Clark pes comment).
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3.2 Naturd Capital Asets: Condition

Understanding the condition of natural capital assetselation to the benefits derived from them
an essential step for informing future management options for improving natural cgiisliral
Capital Committee, 2017)An assessment of theondition of natural capital assets within the NDMP

istestedunder the following headings:

9 The condition of habitats and speci@ghin designated MPAs;
1 The condition of vater body asset§including designated bathing wateaad shellfish
waters); and

9 The condition of seabed habitats (modelled approach)
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3.2.1 The Condition of &bitats andSpecies withirDesignated MPAs

Within designatel MPAsthe condition of habitatare inferred through conservation objives

assigned to each featuf@ Conservation Advice packages produced by Natural England for each

site) (Natural England, 201.7#yor MCZd ihabitats are considered to be in favourable condition a
O2yaSNBIGA2Y 202SOGAGS 2F WYIFAYOGFIAYyQ A& | LILX ASRC
O2yRAGAZY | O2yaONBASNE? 6 (120 FF @RMAMNS. 6X FNBEY @S HR 2 v
conservation objectivenayalso be appliedh a precautionary mannewhere there is knowledge of

previous bottom towed fishing activityver a highly sensitive habitat.

In regard to SAG®Nditionassessment (of features of Lundy SAC) have been accessed through

bl GdzNI € 9y 3t yRQa f I (S gNaturalEngkars NAMMamaingbr ! RGA OS LI C
Yecove O2 y a S Ndthediakepplie@ WitBirSconservation assessments A€Salthough

categories for assessment are slightly differentto MCZs. In®AC2 Yy a SN G A2y { G Gdza |
Ad 3INBIFGSR INIF RS Fy2RNI WINB24012E N iR ol fesasa i (61 A O (1 A
O2yaSNIBI GA2Yy 202S0i0iA PSassniefts olitfirsicstagorily @ v A ISINBNIE @ 2 §f €
{ G {dza inlpartclatidreipinterest to assessmet?/ 2 Y & SNIBI G A 2 ymbipes I (G dza 1 I 6
assessmet of degree of conservation of structure and functior=&xcellent conservation, B =

Good conservation, C = Aage or reduced conservation). As an examplédySAC has been

assessed a®\ for Reefs (1170), B for Sandbanks which are slightered ly sea water all the time

(1110), A for Submerged or partially submerged sea caves (8389YDf 206+ f 3INI RS KIF oA

Excellent value, B = Gowdlue, C = Significant valdey[ dzy R& Kl a oSEy aaSaasSR |

Using a literature reviewf conservatioradvice package2 Y bl G dzN> f 9y 3f | yRQA RSA&
online resourcethe conservatiorobjectivesfor designatedeatures withinall MPAs within the

NDMP were collate@atural England, 201 () able 4. Current management practices to protect or

recover features from current or historical unacceptable impactaese summarised ifable 4.

Impacts of planned activities on designated features of MPAs within NDMP are also considered

(even if activities occur outside MPAg}hin in the MMO Marine Licensingroces§MMO, 2018a)

The MMO mustonsider whether the act is capable of affecting (other than insignificantly) the
protectedfeatures or any ecological or geomorphological process on which the conservation of any

protected feature is dependant

1 Ddfra, Marine Conservation Zones Designation Explanatory Nawember 2013
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3.2.2 TheCondition of Water Bodys&ets in NDMP

Inline with UK commitments under the Marine Strategy Framework Directive (M&kDhe Water
FrameworkDirective (WFD) data is collected by governmagénciestiat can be applied in the

natural capital context as indicators of tkendition of water body assets.
Status of water bodies intersecting NDMP

Water body statusin reference to WFEargets, for water bodiesvas assessed for each water body

in NDMP(Table5). Dataon water body statusewasaccessed from HM Government online resources
(Environment Agency, 2018a)he werall waterbody status, ecological, chemical amarphological

status for water bodies within NDMP are summarisetsinies. Water bodies are required thave

all status categories (ecological, chemicaland hydndJK 2 f 2 380 Of F a3dAASR | & w3
meet WFD requirementverall ecological status reflects the lowest classification receivsxss

all categoriesThree water bodies (Taw/TorridgBristol Channel Inner Sou#ind Bridgwater Bgy

faledtomeet C5 &Gl yRIFNRaZ NBOSAQGAYy3I I OflaaAFTFAOIGAZ2Y
NEOSAOPSR OfFaaATAOIGAZ2Y A 2F WD22RQ 2NJ WI A3IKQD ¢ K
LINBGA2dza WwAGBSNI . FaAy al yl3aSY8yd yErviogimgnt{ 2 dzi K 2 S3
Agency, 2009(Table5, Figure2).

Table5 Water body status for WFD estuarine aBdastal water bodies within NDME(vironment Agency, 2018c)

2015 status, based on data collected 202014

WEFD Estuarine and Coastal Water Overall _ _ Target
Body water Ecological| Chemicall water Hydromorpholoy

body status status body status

status status
Cornwall North High High Good High High
Lundy Good Good Good Good High
Taw / Torridge Moderate [ Moderate Good | Moderate | Supports Good
Barnstaple Bay Good Good Good Good High
Bristol Channel Outer South Good Good Good Good Supports Good
Bristol Channdhner South Moderate | Moderate Good Moderate | Supports Good
Bridgwater Bay Moderate [ Moderate Good Good High

It is important to note that the Taw estuary is designated &obuted Water [Eutrophic] under the
Nitrates Directive Under theWFD the Taw Estuary is hypautrified and classified as moderate in
respect to dissolved available inorganic nitrogen (DAEXyironment Agency, 2016Jhe main
source of the DAIN is from freshwater sources. The Taw Estuary is also classifiet:egenwith

respect to phytoplankton. The River Taw, from Newbridge to the mouth of the Taw Estuary is
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designated as a Nitrate Vulnerable Zone (NVZ) for the purpose of the Nitrate Pollution Prevention

Regulations 2018Environment Agency, 2016)

Water Body Status - Overall
. o
.| I oo

~ Moderate

Simed

Figure2 Water Body Statuses for water bodies within NDMP

Condition of Designated Bathing Waters

Annual assessment of bathing water quality for sample sites (beach locatiersaccessed from
Environment AgencBathing Water DatanlineresourcegEnvironment Agency, 2018b)he
Bathing Water Data reports annual classifications for each beach (sample (Bminilonment
Agency, 2018b)rhe Bathing Water Data reports annual classifications for each beach (sample

point), the classifications are:

excellentq the highest clenest seas

1

1 goodc generally good water quality

1 sufficient¢ the water meets minimum standards
1

poor ¢ the water has not met the new minimum standardshé Environment Agency state
they plan work tamprove bathing waters not yet reaching Suffici€Bhvironment Agency,
2018b)
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The mostrecent classification (baseline) year for beaches within NDMP was 2017/18. Trends in
classification were assessed from 2048 prior to 2015 different standards for assessing bathing
water gquality were used. Classifications prior to 2088 data colle&d using different analytical
methods(as 3 years historical data are analysed to provide a classificatiotdaaagbrior to 2012

were collected and analysed using a different methodology)

An increase was seen in 2017/18 in the total number of beact@Srda Ay 3 WLIR 2N ol (G KAy
classification(below WP requirement) from 2 beaches in previous years tar32017/18. In

2017/18, bathing water a7 beachesvas classified d&ood',and12 beaches 'ExcellenDecrease

in bathing water classification vgaseen ir2017/18 from previous years at Combe Martamd Bude
Summerleaz€Table6, Figure3). Increassin bathing water classification were seen over a four year

periodat llifracombe Hele Bay F NB Y W& | { A & Al dihériea&inidgbéaghesBBEbIei®R Q O P

change from previous yearsdble6, Figure3).

. AT simagoM]
N

Bude Sandy
' Mouth

E
\Buda Crooklets o
Bude Summerieaze 8
1

Water Body Status - Overall
B o
I Goos

[ . Moderate

1
! Widemouth Sand
' Blackrock

Figure3 Designated bathing water quality classification for bathing waters within NDMP (innermost circle = 2014/2015,
outermost circle = 2017/2018blue = excellentgreen = good, orange = sufficiergd = poo}

Pollution incidents which cause beash® be closed for a period (e.g. sewage from overflowing

drains, pollution from oil or fuel) are also recorded in Environment Agency Bathing Water Data
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resourcegEnvironment Agency, 2018bBlhere were a total of 3 pollution incidents recorded in

2017/2018 There were a total of 3 pollution incidents recorded in 2017/2(0ble6)

(Enviroment Agency, 2018)

Table6 Bathing Water Quality classification for beaches within and adjacent to NDMP. 0 = poor, 1 = satisfactory, 2 = good,

o I' SEOStftSyldid ¢NBYR I' AYONBI &S mE RS ONBdviauS astesstenisy 2 OKIF y 3§
2014/152016/17. Pollution incidents are recorded as total over last 2 years.
Bathing Water Quality Classification No.
Pollution ba;r;(rers
Beach (Sample Point) Trend |n(2:gllle?r_1ts 100m,
2018 | ocon
2015 2016 2017 2018 (mean)
Somerset beaches
Blue Anchor West 2 2 2 2 T 0 no data
Minehead Terminus 2 2 2 2 T 0 no data
Porlock Weir 3 3 3 T 0 no data
Devon beaches
Lynmouth 3 3 3 3 T 0 no data
Combe Martin 0 2 1 0 Q@ 1 491
llfracombe Hele Bay 1 2 2 2 b 0 1.52
lfracombe Tunnels Beach 3 3 3 3 T 0 4.4
lifracombe Wildersmouth 0 0 0 0 T 0 0.73
\évac;olacombe Barricane 3 3 3 3 . . 5
Woolacombe Village 3 3 3 3 T 0 24.55
Putsborough 3 3 3 3 T 0 14.75
Croyde Bay 2 2 2 2 T 1 35.45
Saunton Sands 3 3 3 3 T 0 25
Westward Ho! 3 3 3 3 T 0 15.65
Instow 0 0 0 0 T 0 1.15
Hartland Quay 3 3 3 3 T 0 0.55
Cornwall beaches
Bude Crooklets 2 2 2 2 T 1 13.7
Bude Sandy Mouth 3 3 3 3 T 0 11.15
Bude Summerleaze 2 2 3 2 Q 0 42.5
Widemouth Sand 3 3 3 3 T 0 45
CrackingtorHaven 3 2 3 3 b 0 9.2
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Water quality indicators in NDMP shellfish waters

Currently the 2018 monitoring of shellfish waters outer estuary (Spratt Ridge East) has identified
harmful plankton to be above trigger levels on 6 occasions. Biotoxin monitoring of flesh from the
outer estuary (Spratt Ridge East) repddzin detected/cinical signs observed below action lewal

6 occasiongFood Standards Agency, 2018)
3.2.3 Key Points on thedddition of Natural @pital

Condition within MPAs

Condition assessments for MPAs are undegtaevery 6 years. The majority of MPAs have a

conservation objectivd 2 NJ 1 KS TSI GdzNB& o0SAy3a LINRwih@iSR (G2 0S5
O2yaSNII GA2Y 2 0.&&nbral hahdgendeNJapprodcheyTdr thé désignated features

are then determimed to achieve the conservation objective. Most management approaches are set

to maintain thedesignationfeatures in questionHabitats and species with afjective for recovery

include piny lobster, fragile sponge and anthozoan communities on subtd&lrhabitats,

moderate energy circalittoral rock, subtidal coarse sedinserd subtidakand(Table4). It should be

noted that there is no historic data included in the condition assessntemisovide a longerm

trend ofthe condition of featuresAdditionally, management approaches fomservation of

features are determined in the context of knowledge of activities and pressures at the site.
Consequentlyg KAf alii GKS&@ Oly oNRIFIRf& 0SS O2yaiARSNBR (2 1
with reference to current levels of activity. PN Q& 3JIdzA Rl yOS 2y (KS a/ % RSa

that the general management approach can be changed-gesignation for three reasons:
1. New scientific evidence on the condition of features
2. New scientific evidence on the sensitivity of featureattivities

3. New evidence of changes to the types and levels of human activity at the site (including

activities not thought to be present before)

In the case of North Devon for example, much of the dredging fishing fleet has now dissipated, so

recovery tar@ts, and their inferred condition status may no longer be appropriate.
Water Quality

The condition for water body assets is only available for waters thaassessedvithin the

jurisdiction of the WFD and the MSFD. There are large tracts of the NDMPhodieasset
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(particularly offshore areas beyond estuarine and coastal water bodi€eigime2) where the

condition(eg ecological and chemical statishot currenty known.

Wider metrics that may provide an indicator of theovision of ES benefits from theater body

asset at a greater spatial scale include data linked to prooni@ind hydrographic conditions.
Production is a vital supporting process and primangductivity a vital intermediate ES, supporting
flow of ES and ES goods and benefits from marine ecosystems, such as those oESDiator
literature suggests community production (kcal/ha/yr) and quantity of primary production (g C per
unit area) & indicators for production/primary productiaitkins, Burdon & Ebtt, 2015) Data on
these indicators and metrics area limited within NDMP to broad scale assessment of chloaophyll

concentrations from satellite remote sensing dé@cean Colour CCl, 2018)

Hydrographic conditions that provide conditions that support high productivity, such as strong and
persistent fronts (forming the transition zone between nutrient rich mixed water and stratified
water), were alsoidentified as a generic indicator of water column primary productiviitpnt
frequencymap data layes produced by Plymouth Marine Laboratory, available throlgtra
MB102provide seasonal indications of broad scale front acti{Mifler, 2009; Miller &

Christodoulou, 2014; Miller, Christodoulou & Saux Picart, 2010)

The condition of theNDMPwater body asset is limited by upstream effects from farming and water
treatment. Taw Estuary is designated @3dluted Water [Eutrophic] under the Nitrates Directive

and thelikelihood of poor water quality has implications on the shellfish wadeis bathing waters

within the estuary.The Environment Agency (EA) has assessed that it will be infeasible to deliver the
measures that are required to improve water quality at Ingtio meet theBufficientxlassification

required by the WFDgnd that it will therefore continue to receive'BoorKXlassification. The Bfad

advised that permanent advice against bathing should be introduced at an earlier stage, before the

2018 bathim season bean (DEFRA, 201 M oor classification of designated bathing watensde
designationsuggests loss of assets supporting recreation benefits. Excess nutrigistdes also

fA1Ste G2 AYLI OO akKStfFAakK KINBSada o69{ oSySTAl
species supporting commercial and recreational fishing as well as wildlife watching activities.

A K2dAK YSIFadz2NBa (2 cRRiNBt@mkat INSlol2 BeMAssasseddsA Y3 o G S
infeasible, ddressing measures to impro¥LJ2 2 N o6 I ( KA y 3 at éfladorSodd Of | A a A FA C
(Wildersmouth beachandCombe Martinvould improve access to recreational and tourism

benefitswithin NDMP
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3.2.4 The Conilion of ®abed Habitats (modelled approach)

The development of an Asset Register for the North Devon Pioneer area requires some assessment
of condition that can be applied consistently across the entire area. As described above, MPA
assessments of benthic habitats are both limited spatially to tiierg of designated sites only, to

the designation features of interest within them, and with limitations on the level of activity
information and update frequency available. To obtain a spatially explicit indication of condition
applicableacross the marie Pioneer area, alternative approaches are therefore required. In pursuit
of this, a proxy approach was applied, based on knowledge of habitat sensitivity to pressures, and

activity data that may contribute to those pressures.

3.2.4.1 Method

Mapped habitats datavere compiled according to the European Nature Information System

(EUNIS) system through a process to select-heatlable evidence and resolve ambiguous or
conflicting habitat classificatior{&shley, Rees & Cameron, 20I8se were subsequently linked to
potential for Ecosystem Service provision from the matrix assessf(Ashtey, Rees & Cameron,

2018) primarily through matching at EUNIS level 3, but at more detailed levels where available.
Sensitivity information by EUNIS habitat was extracted from the Marine Evidesesl Sensitivity
Assessment (MarESA) databé@$glerWalterset al., 2018) MarESA compiles sensitivity information
through a detailed literature review process of available evidence on the effects of pressures arising
from human activities on marine habitats. The assessments assign scores for habitat sensitivity as a
combinationof resistance and resilience to particular pressures. The scores allocated are: Not

Sensitive (NS), Low (L), Medium (M), High (H) and Not relevarit (NR)

The assessments also include seguantitative assessments of the quality of evidence, applicability

of evidence and the degree of agreement between evidence sources. These were coded numerically
and linked to the North Devon habitat data layer through a series of iterative joins, linking sensitivity
information based on the most detailed habitat clag®@imation available (EUNIS levels 5 and 6), up

to EUNIS level 3. At the higher EUNIS levels (3 and 4), MarESA assessments were aggregated, taking

FROFYGF3IS 2F 9! bL{Q KASNI NDKAOFE &GNHOGINBE FyR 7
most sensitivet O2 NB 2F | ff WOKAf RNByQ OflaasSa FTNBY SEAA&CL

This habitatE Ssensitivity data layer was then intersected with data on fishing intensity. The fishing

data used was an amalgamated product combining spatial irdtian on smaller fishing vessels,

2 https://eunis.eea.europa.eu/
3 https://www.marlin.ac.uk/sensitivity/sensitivity rationale
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obtained through the participatory mapping exercise FisherMap, with aggregated VMS data for

vessels over 15rEneveret al,, 2017) Eneveret al. (2017) classified their datasitto low, medium

or high exposureaccording taelative levels ofishing effortthroughout Engih waers, based on

guartiles of vessel counts per square nautical mileese exposure levels were coded and combined

spatially with the sensitivity information. Combinations of sensitivity and exposure |&\ate?)

were then used to indicate the likely impacts to benthic habitats, and their likely relative condition

as a result (LRC). Finatlye LRC layer was intersected with spatial boundaries of management

measures (MPAs and fishery byelaws) and areas aggregated by broad ES classes to examine extent

and condition under management.

ES Provision matrices

Habitats data

Impact — Likely Relative
Intersect of habitat Condition combination
sensitivity and pressure matrix

exposure layers

Likely relative condition

Intersection and summary
by management zones

Figure4 Diagram overview of pr@ss to assess Likely Relative Condition on NDMP habitats

Table7 Combination matrix for Impacts due to habitats sensitivity and pressure exposure, and

inferred Likely Relative Condition (LRC) due to impacts.

Sensitivity

None
NS None
L None
M None
H None

Exposure o Exposure
i Sensitivity i
Low Moderate High None Low Moderate High
None None None NS Good Good Good Good
Low Low Moderate % L Good ¢
Low Moderate | High M Good C
Moderate | High _ H Good A A -
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3.2.4.2 Results

Across the marine Pioneer area, 141 habitat types were mapped from EUNIS level 6 to level 2. 24 of
these were linked directly to their potential ES delivery through the provision matrix, with the
remaining summarised by their level 3 or 4 parent. Areaspadpt EUNIS level Bfralittoral and
Circalittoral rock around Lundy were examined and reassigned a level 3 class on the basis of their

likely exposure regime and in light of the ES potential across the level 3 options being identical.

Direct links baween mapped habitats and MarESA sensitivity information were limited to an area
totalling just 17knof the full extent of mapped habitats within the Pioneer of 5,529KRigure5).

Using the precautionary approach, sensitivity assessment scores are available for mapped habitats
across the entire Pioneer areBigure6). The results of the condition proxy from the sensitivity
pressure approach for abrasion impacts from demersal fishing are shawiguire? - 7. Table8
summarises the extent and LRC of habitats aggregated according to potential E®prov

knowledge. Figures for Likely Relative Condition for EUNIS habitats based on abrasion impacts are

shown in full inTable8. More detailed breakdowns by ecosystem service are provided in Section 4.

L ST = = T T T
N L — 2:300W. 100" 300"W

o N5

/ MarESA Sensitivity Assessments

l/ - Direct assessment

0 10 20 No direct assessment

Figure5 Satial distribution of habitats with direct links to existing MarESA assessraemiss the Pioneer area
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Figure6 Sensitivity to abrasion across the Pioneer area applying a precautionary approach to link to the MarESA database.
Here the more denselpacked lines indicate higher levels of uncertaintyhtiatching indicates having to resort to
conservative summary of sensitivity at EUNIS L3; broader hatching indicates summary at L4; no hatching is summary at L5 or
direct MarESA assessment)

Figure? Likely Relative Conditiait RC) due to impacts from abrasion, as inferred from the sensitikéssure approach.
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