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Summary

This report considers human disturbance to wintgrimaterfowl on the Exe Estuary in Devon. We
haveused a novel and fresh approado gain an estuarwide perspective on recreational use and
disturbance. Our approach has combined direct observation on birds with data from users
themselves, including &track data for a range of different water sport activities.

A wide range of different activities occur around the Exe and overlap in time and space. Water
based activities involve a wide range of craft, and include both commercial and recreationa use
range of shorebased activities also take place and peopleevergularly recorded on the intertidal,
below the mean high water markTaking an overview of access, the estuary is clearly very busy and
it is only a small proportion of the perimeter thfe estuary where access is limited or difficult. The
highest levels of access occur around the lower stretches of the estuary, at Exmouth and also at the
very top of the estuary, around Topsham.

The Exe Estuarg internationally important for winteng birds, andjualifiesas an SPA for avocet
and slavonian grebe, and alas it regularly supports an assemblage of at least 20,000 waterfowl
Dunlin, oystercatcher, lapwing, wigeon and dailied brent goose are the most abundant species
within this assemblage. Wintering bird numbers start building from August, peaking in December.

At nine survey locations within the estuary where detailed repeat counts were under{aidating
to pre-defined areas of mudflat and intertidal habitat)

1 Shore based diwities accounted for 55% of observed recreation events, mostly involving
walkers without a dog (32%) and daglkers (9%).

9 Activities on the intertidal accounted for 36% of observed recreation events and included
dogwalkers (17%), bait diggécsab tilers etc (7%) and walkers without dogs (7%).

I Water-based activities accounted 8% of observed recreation events and included a wide
variety of different types of activity such as RIBs/small motor boats (3%); kitesurfers (1%)
and windsurfers (1%).

There isevidence that bird distributions are related to access. In general terms the numbers of birds
appear low at the Duck Pond and at Topsham in relation to adjacent count sectors. The parts of the
estuary with the lowest levels of accessi¢h as Shuttertofreelj are also the parts of the estuary

with the highest bird counts. At the Duck Pond, LympstorarcBiss South and Powderham there

is evidence that theumber of birdsvaried in response to the levels of access over the previous 45
minutes: i.e. wha more people had been present, fewer birds were recorded

Around 14% of groups/recreational events observed across the glweations flushed birds and
causeda major flightevent(birds flyingmore than 50m). Just under twthirds (62%) of events
evoked no responsat allfrom the birds.

After controlling for distance, tide and location, birds were more likely to take flight when the
activity took place on the intertidal or on the water compared to the shore. The probability of major
flight eventswas lower at Topsham and Powtem compared to other sites.h& probability of a

major flight event occurring waasolower at low tide. Bait digging on the intertidal, dog walking
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with dogs of leads on the intertidal, walking on the shore and intgali andkitesurfingare the

activities which account for the majority of major flight events. It is dog walkers with their dogs off
leads on the intertidal that caused the highest percentage of major flights from all the observed
potential disturbance evas.

We use the actual route data from visitor work (GPS tracks and face to face interviews) and the

analysis of flight response to calculaemparative¥ S5 12 F AYiSNIARFE KFoAGEG
different activity types. These calculations suddlest, at intermediate tide stages, the average

area lost to a windsurfer or kitesurfer would be around 8ha, while a dog walker on the mudflats at

the duck pond results in an area lost of around 3ha (note that this figure is likely to underestimate

the impact of dogs as we only have route data for the owners rather than the pet). By contrast the
disturbance caused by someone walking along the shore path at Goat Walk at low tide equates to an
equivalent impact of the loss of 0.1ha of intertidal habitathe birds.
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Introduction

Overview

This study addresses the effects of recreational disturbance to waterbirds on the Exe Estuary, in [
The study focuses on water based activities, and has lseenmissioned by the Exe Estuary
ManagementPartnership. Our approach has been to collect data on recreational use through
interviews, direct observation and route mapping using GPS devices. These data are combined \
detailed ornithological fieldworland existing bird count data to explore the extent to which
disturbance is an issue for birds on the Exe. In this section of the report we summarise the backc
to the work and the need for the study.

Disturbance to birds

1.1

1.2

1.3

Disturbance can be defined as any human activity thatlz&ly OSa | 06 A NRQA&
survival. There are a wide variety of studies wh@hewdisturbance effect§Hockinet

al. 1992; Hillet al. 1997; Carney & Sydeman 1999; Nisbet 2000; Sasrdeal. 2000;
Woodfield & Langston 2004; Lowehal.2008) The range of studies is potentially
bewildering, demonstrating a range of different impacts, in different circumstances, to
different species. There is still contention about the appliogtili the methods of

study and the impacts on bird populatio(Sill 2007)

Most studies of disturbance demonstrate behaviourffieets, such as birds changing
their feeding behaviou(Burger 1991; Fitzpatrick & Bouchez 1998; Verhulst,
Oosterbeek, & Ens 2001; Thomas, Kvitek, & Bretz 26d8hg flight(e.g. Stalmaster &
Kaiser 1997; Bger 1998; Fernandeduricic, Jimenez, & Lucas 2001; Blumstein 2003;
Blumstein et al. 2003; Fernandéaricic et al. 2005; Webb & Blumstein 200bpeing
more vigilant(Fernandezluricic & Schroeder 2003; Randler 2006ther studies have
focused on physiological impacts, such as demonstratiagges in the levels of stress
hormones(RemageHealey & Romero 2000; Tempel & Gutierrez 2003; Walker et al.
2007)or monitoring changes in heart rat®limon, Schroter, & Oxenham 1996;
Weimerskirch et al. 2002)While behavioural and physiological studies show an ainpa
of disturbance, it is usually difficult to understand whether the disturbance does
actually have an impact on the population size of the species in question. For example,
the fact that a bird takes flight when a person approaches is to be expected simokt
flightisunlikely to have a major impact on the individual in question, let alone the
population as a whole.

Certain impacts of disturbance are perhaps more likely to ltavesequences at a
population scale Direct mortality resulting from distbance has been shown in a few
circumstancegLiley 1999; Yasué & Dearden 2086) many (but not all) studies have
shown a reduction in breeding success where disturbance is greateMurison 2002;
Bolduc & Guillemette 2003; Ruhlen et al. 2003; Arroyo & Razin 200®re are also
many examples of otherwise suitable habitat being unused as a result of disturbance

10
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1.6

1.7
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(Gill 1996; Kaiseat al. 2006; Lileyet al. 2006b; Liley & Sutherland 2007yery few

studies have actually placed disturbance impacts in a population context, showing the
actual impact of disturbance on population s{¥&estet al. 2002; Liley & Sutherland
2007; Mallordet al.2007; Stillmaret al. 2007a)

Studies have shownisturbance effects for a wide range of activities besides simply
people, for example aircrafseeDrewitt 1999) traffic (seeReijnen, Foppen, &

Veenbaas 199ibr a review, dogs(Lord et al. 2001; Banks & Bryant 208}l
chainsawgDelaney et al. 1999; Tempel & Gutierrez 200Bhere is still relatively little
work on the effects of diffenat types of water based craft and the impacts from jet skis,
kitesurfers, windsurfers et¢seeKirby et al. 2004or a review. Sane types of

disturbance are clearly likely to invoke different responses. In very general terms, both
distance from the source of disturbance and the scale of the disturbance (noise level,
groupsize) will both influence the respong@elaney et al. 1999; Beale & Monaghan
2004)

Many authors déne a definitive distance beyond which disturbance is assumed to have
no effect and this is then used to determine 4xeick distances or simil@Rodgers &

Smith 1995, 1997; Stalmaster & Kaiser 1997; Fernaddeeic et al. 2001, 2004)t is
inappropriate to set such distances @sponses to disturbance vary between species
(Blumstein et al. 2005nd between individuals of the same spedBsale & Monaghan
2004) Particular circumstances, such as habitat, flock size, cold weather or variations in

F22R F@FAf I oAfAGE gAft faz2 Ay¥Fi ddngeOS O0AN

the scale of the impadiStillman efal. 2001; Rees, Bruce, & White 200Bjrds can also
modify their behaviour to compensate for disturbance, for example by feeding for
longer time periodgUrfi, Gos<Custard, & Lev. Dit Durell 19968irds can become
habituated(Nisbet 2000; Walker, Dee Boersma, & Wingfield 2006; Baudains & Lloyd
2007)to particular disturbance events or types of didiance, and this habituation can
develop over short time periodRRees et al. 2005)The frequency of the disturbance
event willdetermine the extent to which birds can become habituated, and therefore
the distance at which they respond.

Population impacts are not necessarily relative to the scale of disturb@iey &

Sutherland 2007; Mallordt al.2007) i.e. small chages in disturbance can result in
disproportionately large impacts and vice versa. As described previously, behavioural
responses may not necessarily describe the impact of disturbance at a population scale,
with behavioural responses not necessarily retileg the true impact of disturbance.
Therefore, while the use of a single detck distance is an appealing and simple

approach to limiting the effects of particular works, the approach is flawed and will not
necessarily ensure disturbance effects areided.

wkdKSNJ dKIFy NBfé 2y aSi RAalulyOSasz Al Aa
ecology, use of an area and other factors that may influence the scale of the

disturbance. This information can then be used to identify what kinds of disturbahce,
which locations, are likely to have an impact.

11
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The Er Estuary:Description,Designations and Conservation Importance

1.8 The Exe Estuary lies between Teignbridge District to the West, East Devon District to the
East and Exeter City to the northis designated as a Special Protection Area (SPA),
Ramsar site and SSSI.

1.9 The SPAMap 1) includes the estuary waters, foreshore, saltmarsh and the sand dunes
of Dawlish Warren with the double spit across the estuary meunth extends to Exeter
at the top (norhern part) of the estuaryThe estuary includes a range of intertidal
habitats, including eelgrag®stera spbeds, saltmarsh, mussaé¥ytilus eduli¥beds and
saltmarsh. A number of roost sites at the top end of the estuary are freshwater grazing
marshand lagoons at Bowling Green Maydatford Marshesand Exminster Marshes
lie within the SPA and are RSPB reseres locations referred to within the text of
this report are labelled on Map 1.

1.10 The Exe Estuary qualifies under Article 4.1 of the Bimdsve by supporting
overwintering population®f the following species listed on Annex | of the Directive:

1 AvocetRecurvirostra avosettéat least 28.3% of the wintering population in
Great Britain) The majority of British avocets move from theirtEaglian
breeding grounds to coastal estuary sites, either East Anglia or the south
coast. The Exe Estuary is one of only three SPAs classifiedtuomeeoimg
avocets, with the majority being on the East Anglian coast.

1 Slavonian GrebBodiceps auritugt least 5.0% of the wintering population in
Great Britain; The Exe Estuary is one of only three sites in the UK classified as
an SPA for nebreeding Slavonian Grebe, with the other two sites being in
Scotland. The Exe Estuary is therefore a criviearwintering ground for this
species in the UK.

1.11 The Exe Estuary qualifies under Article 4.2 of the Birds Directive for regularly supporting
the following migratory species over wintd@arkbellied Brent GoosBranta bernicla
bernicla,DunlinCalidris #pina alpira, OystercatcheHaematopus ostraleguglack
tailed GodwitLimosa limosa islandicand Grey PlovePluvialis squatarola

1.12 The area also qualifies undarticle 4.2of the Directive as it regularly supports an
assemblage of at least 20,000 wétawl, including: Blackailed GodwitLimosa limosa
islandica DunlinCalidris alpina alpindLapwingvanellus vanellysGrey PlovePluvialis
squatarolg OystercatcheHaematopus ostralegufedbreasted Merganseergus
serrator, WigeonAnas penelopeDak-bellied Brent GoosBranta bernicla bernicla
CormorantPhalacrocorax carhdvocetRecurvirostra avosetteBlavonian Grebe
Podiceps aurituand WhimbreNumenius phaeopusThis list is taken from the site
citation where a range of assemblage speciemrsnally quoted, but not the entire
assemblage species list. Other species therefore also form part of the assemblage.

1.13 It should be noted that the Article 4.2 migratory species are not listed as qualifying
features in the SPA Review of 2qQ@&. theReview cites wintering Slavonian Grebe,
wintering Avocet and the assemblage of at least 20,000 waterfowhat review is still

12
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being progressed, and the Natura 2000 data form is therefore referred to for a current
list of qualifying features, which ihales the Article 4.2 migratory species.

The Exe Estuary is also listed as a Ramsar site, due to its estuarine habitats and its
overwintering and on passage waterbirdshe SSSI designation reflects not only the
wintering bird interest, but also the florand invertebrates of the surrounding marshes,
the saltmarsh, the invertebrate communities within the estuary, the eelgrass beds
(Zosteraspp.) and the geological interest.

Trends in Bird Numbers on the Exe

1.15

1.16

Standard counts of wintering waterfowl are undaken around the UK in the form of

2S. . { O2dzyiaod lyrfeara 2F GKSasS RFEGlF o0& (K¢
declines have occurred at individual SPA sites. On the Exe, there are ctihésily

alerts for four species: oystercatcher, grey ploved-breasted merganser, lapwing.

For grey plover, retireasted merganser and lapwing the declines would appear to be

in line with other sites and would therefore suggest that the issues are not specific to

the Exe. In the case of oystercatcher howetleg, declinehasoccurred far more

rapidlythan that on other sites.Thiswould suggest that the decline dsiven by

site-specific pressure&ee BTO website and Thaxedral. 2010 for details)

The alert analysis did not include slavonian grebes, the numbers of whicmetre
assessed as it oolin numbers too low, and is recorded by routine WeBS counts too
infrequently, to support trend fitting and analysis.

Disturbance and wintering waterfowl

1.17

1.18

During the norbreeding season, the main impacts of human disturbance on birds is

interruption to foraging and, to a lesser extent, roostifWoodfield & Langston 2004)

The extent to which disturbance affects the actual distribatof birds within a site will

G NE | OO2NRAYy3 G2 GKS &ALISOASE Ay@2ft OSRI (K
own state. If birds are under stress, for example during cold winter weather when food
resources are scarce, they may be less edstyrbed than at other timegStillman &

GossCustard 2002; Burton 2002hey may simply not be able to afford to stop feeding.

¢CKSNB Yle Ffaz2 oS aSlrazylt GFNRIFIGAZ2Y 6A0GKA)
individuals alter their threshold in response to shifts in the basic tafflbetween

increased perceived predation risk (tolerating disturbance) and the increased starvation

risk of not feeding, i.e. avoiding disturban@&illman & Gos€ustard 2002)

Shorebirds are often considered highly susceptible to disturbance because of their very
obvious flight responses to humans and because they use areas that are generally
subject to high levels of human recreatil use, such as coastlines. Many species may
appear to avoid human presen¢e.g.Ravenscroft et al. 2008ut this avoidance ma

! Analysis to the winter 2007/8, see
http://lww w.bto.org/sites/default/files/ul8/downloads/alerts/uk9010081.pdf
% http:/Awww.exe-estuary.org/index/news/exepress.htm

13
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not reduce the number of animals supported in an area. Assessing the influence of
disturbance on the relationship between animal distribution and resource distribution
can provide a means of assessing whether numbers are constrained by distu(Gdihce
Norris, & Sutherland 20Q;1but is potentially difficult as it involves determining prey
distribution etc. A variety of studies have examined the impacts of disturbance on the
behaviour of estuary waders in particular and some studies have soughtrapeldte
findings to make inferences about population effe@sitherland 2006; Stillmaat al.
2007aundefinedb; Stillman & Ge&astard 2010) There igood evidence that

shorebird survival on nehreeding grounds is a factor in population limitation
(Sutherland 1996; Yalden & Peaidaggins 1997; NewtoR004; Gunnarssoat al.

2005)

1.19 Disturbance from people walking along estuary footpaths / sea walls appears to have an
adverse impact on the distribution of estuary birds. For example numbers of four
species (brent goosBranta berniclashelduckladornatadorna, dunlinCalidris alpina
and redshanKringa totanu$ decreased with increased proximity to a footpath access
point on weekends, when use was likely to have been greéiBston et al. 2002)

Similarly, recreational use (particularly dogs running off the lead) of shorebird foraging
areas reduced foraging time of sanderlif@alidris albaaccording to a study in the

United $ates(Thomas, Hay, & Newton 2003)Valkers were the most common

potential disturbance event recorded in a study on two Suffatiiaries(Ravenscroft et

al. 2008)

1.20 In contrast, another study on the Suffolk estuaries, that looked at the effects of
disturbanceon wintering blackailed godwitsLimosa limosaound that the presence
of footpaths had no effect on the numbers of birds supported by adjacent intertidal
areas once bivalve food supply had been taken into accbitit Norris, & Sutherland
2001a) However, caution was suggested in extrapolating these findings to other
species or other lifeycle stages, particularly becausddigork was only conducted on
weekdays, when recreational disturbance can be assumed to have been lower
(Woodfield & Langston 2004)

1.21 The Exe has been the subject of intensive research on the impacts of disturbance to
birds, mainly focused on the mussel beds and oystercatchgéossCustard and
Verboven(1993)review disturbance and feeding shorebirds, focusing particularly on
oystercatchers feeding on musdmtds. While now dated, they identified that
disturbance levels had increased over the previouslE0years, yet while there may
have been some redistribution of the birds, there was no detectable change in bird
populations, with oystercatcher numbers over the same period increasing in line with
the nationalpopulation.

1.22 A sequence of individudlased models predicts the consequences of environmental
change for shorebird and wildfowl populations. The first two shorebird madaiss
Custard et al. 1995a; Geg&austard efl. 1995b)Yescribed in increasing detail the
oystercatchegshellfish system. The third shorebird model was also primarily developed
for oystercatchers on the Exe estud8tillmanet al. 2000, 2001; West et al. 20Q3ut
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was subsequently parameterized for Oystercatchers and other shorebirds and applied
to a range of other sites. These models provide useful context for this congetct

were clearly developed at a time when access levels were likely to be very different to
the current use The modelling by West al.in 2002predictsthe impact of human
disturbance on oystercatchers arsing the Exedfuary in winter. The modelling

showed that disturbance had the potential to be more damaging than actual habitat
loss, butthat at the levels of accesben occurring on the Exe, disturbance was not
predicted to result in increased mortality. The work also suggested that preventing
disturbance during late winter, when feeding conditions were harder, would practically
eliminae any predicted population consequences.

1.23 The national cycle trail around the Exe was subject to a detailed appropriate assessment
(GossCustard 2007yvhich summarises disturbance data for the Exe, including flight
RAAGFyOSao . FASR 2y (KS dzik2NRa O2yaiRSNI
suggests distances at which activities on the shorelineansidered to have no impact
on birds present on the Exe. These distances are 200m for sections of shoreline where
the people are not on the skyline and people are simply cycling/walking along a path.

For sections on the skyline and for activities thag more irregulaia distance of00m
is suggested.

1.24 A further piece of relevant research is visitor survey work on the estuary, undertaken
jointly by Footprint Ecology and Teignbridge District Coyhitdy & Cruickshanks 2010)
This work involved interviews with visitors to the Exe Estuary during the late winter
period. The work highlights the high numbers of visitors to the Bren & the winter.
It describes visitor access patterns, the routes undertaken during their visit and also
shows where people travel from (their home postcodes) when visiting the Exe.

This study and the need for further work on disturbance

1.25 Levels of@creation within the countryside are increasifigNS Research International
Travel & Tourism 2010There are now a wide rangelefsure activities that take place
in coastal environments that are relatively novel and have become popiitlain the
UKin a short space of timgavenport & Davenport 2008for example personal
watercraft(Whitfield & Roche 2007xoasteemg (Rogers 2010, 201 aAndkitesurfing
(Smith 2004) Many activities take place during the winter, when the estuaries and
coastl habitats often support high numbers of birds.

1.26 The Exe Estuary is a relatively small estuary, and it lies close to a number of towns and
the city of Exeter. The estuary is scenic and it draws people from a wide area. Visitor
numbers are therefore potatially high and a wide range of recreational activities occur.
There is evidence of declines in the numbers of some key species wintering on the
estuary.

1.27 This study watherefore commissioned by the Exe Estudgnagement Brtnership to
inform future management of the estuary for recreation. The study was commissioned
in 2009, with a focus on watdrased activities. The study and level of fieldwork was
extended in 2010. We summarise the aims of this work as:
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To determine the extent and nature of disbance from watetbased recreation on the
internationally important populations of wintering waterbirds on the Exe Estuary.

To identify the watetbased recreation activities and their characteristics that cause
significant and the greatest behaviouralsponse in waterbirds.

To consider the consequences of cumulative responses to disturbance on waterbird fithess
and condition
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2. Our Approach

Overview

There is already data on the impactsdisturbance to birds on the Exe Estuary and a large body of literat
on disturbance, however this is dated. In order to inform future management, the most important
information concerns access pattergow visitors behave and why. Our approach besn to develop
this by working closely with local user groups and to collate various different data sources, some of wh
involved direct counts and observation of recreation and birds, but much of which has been to collate
existing knowledge, understaimdy and expertise. We have used GIS tobnate and link various data
sets together, allowing us to integrate the data and create a holistic, practical and intuitive way of
understanding the issues. Data and information gathering methods for the sfuggreational access are
summarised below:

1 GPS unitg used to collect route information from different watersports users

1 Information and routes collected as part of the Exe Estuary Visitor Survey for Teignbridge Dis
Council (TDC)

1 Total counts; all users on the water and shore are mapped and categorised according to activ

1 Unstructured / informal interviews to gain detailed informatiorfirom local stakeholders about
levels of useissues and options for management

1 Expert opinion; WeBS countersvardens, Natural England staff, RSPB staff, EA staff and any «
local experts have scored the estuary to show where activities take pladecanthis has changed
over time.

We have structured our approach so as to collect information relating to:

Water based recreation

Land based recreation

Distribution of birds and identification of key areas
Distribution of habitat

Effect of disturbance

= =4 =4 -4 A

Water based Recreation

2.1 We used different data to determine the current extent and potentialftdure
management of water based recreation activities. These different elements are
discussed in further detail below.

Counts and maps of recreational use from direct observation

2.2 In order to determine visitor numbers for the entire estuaayseries oflirect counts
were required. We conducte2B counts of people and activities on the estuary
between28/12/2009 and02/04/2011 The counts were carried out using two methods:
a boat transect on the Stuart Line Cruises river cr@@ssompletedand also sbre
counts using binoculars from the dugknd, the seafront and the Mag24 completed)
The boat transect and the shore counts provided a full survey of the estuary up to
Powderham San(the area shown in Map 2nd theseallowed us to counthe number
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of craft out on the wateKin use rather than just mooreay being accessed and the
number of people visible (e.g. water craft/boats, people on intertidal, people on
embankments, dogs and family picnics efthe boat transect allowed counts further

up the estuary when tides permitted but these data points have been excluded from
the maps generated as only a small sample of counts included the whole estuary. We
had hoped to conduct many more boat transect surveys but timings and tides rarely
coincided to omplete the surveys all the way to Topsham.

The counts are simple snapshots and cover a range of dates across the year, a range of
tide heights, weather conditions and times of daje dates on which the shore and

cruise surveys were conducted are showiablel. Eleven of the surveys were

conducted on a weekenday, 17 were on a week day and five fell within the school
holidays. Where more than one shore count was conducted in a singléhdgywere

spaced by at least fourdurs.

Tablel: Total count and boat transect survey dates (* indicates school holidays).

Date Day Boat transect Shoretotal count

31/10/2009* Saturday 1

28/12/2009% Monday 1

20/01/2010 Wednesday 1
24/01/2010 Sunday 1
12/02/2010 Friday 1
14/02/2010¢ Sunday 1
21/03/2010 Sunday 1
23/03/2010 Tuesday 1
16/04/2010 Friday 1

04/07/2010 Sunday 1

23/09/2010 Thursday 1
10/10/2010 Sunday 1
29/10/2010 Friday 1
20/11/2010 Saturday 1
09/02/2011 Wednesday 2
10/03/2011 Thursday 2
12/03/2011 Saturday 2
14/03/2011 Monday 2
31/03/2011 Thursday 2
01/04/2011 Friday 2
02/04/2011 Saturday 2
Total 4 24
2.4 During the countsall activities and people visible were mapped, using a series of

standard codes and plottg all events as points on a detailed aerial photograph. These
were later transferred to GIS, again as point data coded to standard activity types.

Distribution of launch points and zones

25

We have created a single GIS layer of all locations where arafielaunched using
published maps from the Exe Estuary Management Partnership website. We have also
combined information on existing management measures such as dedicated zones in
order to allow us to show existing management for water craft.
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GPS units were circulated amongst watersports users to collect route infornfatian
variety of activities on the Exe. Four Garmin Fortrex 201 units were used initially. This
small wrist watch sized unit is designed for those undertaking extremessamd is

widely used by kayakers and windsurfers. The units are simple to use and the
technology is familiar to many of the people. A number of other GPS gott)(GF

120 Trackerbecame available for use later in the study. Initially the unitsewe
circulated amongst staff and customers at Edge Watersports and also by post to
individuals who volunteered to take a unit out over the course of the study at the Exe
Forum in January 2010. Some units were also sent to AS Watersports in Exeter, Exe
Sailng Club, Devon Paddle Club, Exmouth Rowing Club, Haven Banks Centre and Tad
water sports shop in Exmouth.

Due to the extremely cold conditions combined with a lack of wind over the winter and
into the springmany volunteers were not out on the water asioh as they expected.
Therefore Footprint Ecology staff spent a number of days on the Exe distributing the
units to watersports users. The timing of these visits was planned carefully to optimise
wind conditions for kite and windsurfers. This method wasre efficient compared to
relying on volunteers to take the units out, use them correctly and return them.
Furthermore this gave us the opportunity to speak to watersports users, explain the
study and discuss their suggestions for options to managesheary.

The units are relatively cost effective and have a battery life éf3.8ours. The units
record the routes while undertaking activities by recording a point location every 3
seconds. Each time the units were used we asked the user to filyskert trip
report, detailing the weather conditions, launching point and their postcode.

While we recognise that the volunteers may not behave in a typical fashion while
wearing the units, they give a useful indication of trip length, use of diffesias and
speed of travel. Crucially their inclusion means we were able to directly involve local
groups and individual users in the data collection. We gave each volunteer a
commitment not to publish their name alongside the route data and a guaratiae t

the data would not be used to police existing zones. As an incentive we provided maps
and summary reports of each route if the volunteer requested including top speed,
average speed, area covered and length of route.

The route data collected from theRS units has been used to look at how different
activities are undertaken on the estuary in different weather (wind) conditions. The
routes provide information about time spent out on the water, area and distance
covered and an estimate of the average ege The area covered by each route is
calculated from the convex hull area in a GIS (a polygon containing the entire route
within the smallest area). These variables have been used in conjunction with the bird
data and standard watches to explore the ingfsof disturbance by different activities.

Expert opinion

2.11

We have divided the Exe into a series of different sections or zones which are, as far as
possible, aligned with WeBS sections. Experts, including WeBS counters and EEMP
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members, were asked to s@each section with which they are familiar for the level of
use for different activities ranging from 0 (no access) through to 5 (very busy). Sixteen
different scores were requested for each section. There were 32 sections and therefore
scores were ctgcted using a matrix of 32 columns (sections) and 16 rows (activities).
The categories for activities are listed below:

Overall Score for overall "busyess"
Dogs off lead on intertidal

Dog walking along shore

Walking along shore

Motor vehicles on seaalls /intertidal
Bait Digging

Crab tiling

Shelfishing

Kitesurfing

Windsurfing

KayakingCanoeing

Ribssmall powerboats / jet skis
Other boats (sail boats, ferries, etc)
Birdwatchers

Rowing boats
Planes/helicopters/paragliders etc

= =4 =4 -8 -8 -8 _8_9_4_48_9_°9_°_-2._-1-2_-°

2.12 Scoring matrices were\cNO dzf  § SR 6& SYIF Af @ wSalLkyasSa ¢S
hyfé GKNBS WSELISNI&AQ FStid FotS G2 ad2NB | f ¢
estuary they knew well, for example one side of the estuary. The scores were combined
by taking the agrage score for each cell in the matrix. This allowed maps to be
generated showing comparative scores for different sections of the estuary for different
activities. The incorporation of this approach into our methods allows us to generate
maps showingise across the estuary as a whole and allows water based activities to be
seen in context with other recreational use.

Focal Groups

2.13 Focal groups were held at two EEMP forums (winter 2010 and 2011). At the first event
attendees were invited to choose a vikahop facilitated by a member of Footprint
Ecology Staff and the Exe Estuary Officer. The topics covered were:

1 Commercial fishing / angling / cralting / bait digging / shell fishing
1 Boating / waterbased activities
1 Changes over time / current use
1 Options for managing access on the estuary
2.14 At this event attendees were asked to volunteer if they were willing tdrdaute to the
study. Thisllowed us to identify the key people to kalo and also provided us with
contact details of people willing take the GPS units out on the water
2.15 At the winter 2011 forum we presented preliminary results of the disturbance study

and invitedpeopleto attend workshops on the results, issues raised, their implications
and ways in which any issues could be managece Wworkshops were run covering
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different areas within the estary: Middle estuary, Starcross BawlishWarren
Exmouth LNR, Upper estuary and Exmouth seafront.

2.16 Key local stakeholders have been informally interviewed to gather their opinions on the
Exe, is management, issues relating to user conflicts, disturbance to birds and means
and ways in which the community can feed into the management process.

2.17 Articles have been provided for five editionsioK S 9 9 at  FxBReadiSed G SNI W
the beginning oftie study’. The articles have promoted the disturbance study, updated
readerson progress and encouraged estuary users to provide informatbmut their
activities through diaries, the two forum events and distribution of the GPS.units

Diaries

2.18 Online diaies were promoted to watercraft users via the EEMP website. The diaries
provided users with the opportunity to describe routes taken on the estuary, launch
points, weather conditions etc. In total elevesalid rather than sparesponses were
receivedand these data have not been incorporated into the report due to the low
number ofreturns.

Visitor survey routes and information

2.19 Hand drawn routes and data from the visitor surgeifey & Cruickshanks 2010¢re
available for use as part of this study. The data includes information on why, when and
how often people visit the Exe, where they live, what activities they undertalle a
which other sites they visit for similar purposes.

Landbased Recreation

2.20 Although much less of a focus for this contract than the water based recreation,
understanding the distribution of people on the shore is crucial to understanding the
pressures o the estuary. We have digitised all key components of shoreline access,
including footpaths along the river wall, shoreline paths andpaaks using information
presented on the Exe Estuary Management Partnership website and site visits. As for
water based recreation, data collected as part of the face to face visitor survey was
made available for this study and included data on visitors and their visit behaviour and
routes for differentactivities including land based recreation such as walking and dog
walking.

2.21 Experts scored 32 sections of the estuary for the level of use for different activities (see
above) ranging from 1 (no access) through to 5 (very busy). The scoring categories for
shore based activities are listed below:

1 Dogs off lead on inttidal
1 Dog walking along shore
1 Walking along shore

? http:/Awww.exe-estuary.org/index/news/exepress.htm
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Motor vehicles on seawalls / intertidal
Bait digging

Crab tiling

Shell fishing

Birdwatchers

Distribution of birds and identification of key areas

2.22

2.23

Comprehensive bird count data were made available fromMieBS counts and from

the bird distribution survey undertaken by local counters. The distribution survey was
undertaken during 2002008 with the ainto obtain updated information on the
distribution of different species on the Exe, and their pattern ofveraent

around the estuary throughout the tide cycle. The data is therefore purely
independent of the disturbance work and we are fortunate that such data exists
for the estuary. The survey woitr the distribution surveybtained one hour
"snapshot" coats and distribution patterns at each of the different stagés o

the tide cycle ltightide, fallingtide, low tide andrisingtide). The tide cycle was
considered to be 12 hours and the stages allocated such that high tide counts
were 2 hours either sidef high tide fallingtide counts were 24 hours after

high tide, low tide counts were 2 hours either side of low tide esohgtide 2-4
hours before high tide. WeBS counts are normally carriecabatitan hour

before high tide, so it was not considereecessary to undertake a separate
survey for this period of the tide cycle, and suitable WeBS count data was
utilised to provide this information. For the remaining periods, surveys were
carried out on the basis of two back to back hours covering tleedycle. Apart
from the standard WeBS counts (high tide data) separate counts were made of
birds roosting and feeding.

For this report thelistribution of birds was summarised by plotting the data on similar
maps to the recreation data, facilitatingsuial comparison of the different data.

Effect of Disturbance on foraging birds

2.24

2.25

Nine locationgMap 3)were selected for detailed observations of foraging birds. These
locations were selected partly based on recommendations from the steering group and
also to ensure a reasonable spatial coverage of the estuary.

A total of 220 hours of detailed observations were undertaken at these nine locations,
and spread over a number of months (between September 2009 and March 2010, and
then from August 2010 througtio March 2011).The survey effort coincides with the
period of the year when wintering waterfowl are present on the estudrye aim of

the fieldwork at these locations was to record the behavioural responses of birds and
gather data on the distances @atich birds responded to disturbance, lost feeding time,
distance displaced etc. Detailed counts within a set recording area also allowed us to
relate bird numbers to the level of disturbance.
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2.26 At each survey location a focal area for the bird fieldweds definedthese focal areas
are shown in Map 3 This area stretched up to 500m from the surveyor and included all
visible areas of intertidal habitat, below MHWNhean high water mark)within this
500m radius. The 500m radius was selectethisswas the maximum distance at which
surveyors felt confident counting birds at the same time as recording levels of human
activity, and within which it was possible to reliably estimate distances between
disturbance events and the birds.

2.27 On straight sectionef shore this area was typically defined simply as an arc (radius
500m) drawn from the survey location. Where jetties, creeks, headlands etc meant that
there were no clear sigHtnes, then the boundaries of the focal area became more
complex. The focarea encompassed a different total area at each survey point.

2.28 At the start of the project, countsf birdswere made at the beginning of the survey
visitbut not at the end The method was adapted as we became more confident with
the methods and it beame clear that it would be useful to relate tne@mber of birds at
the end of the count to the number of potential disturbance events that took place
during the count A total of 175 surveys therefore had counts made at the beginning
and the end, while #otal of 45 counts had counts only at the beginning. Only waders,
wildfowl, herons, divers and grebes were counted.

Diary of Recreational Activity

2.29 During the 45 minute countlleevents that involved recreational access or other events
that might causalisturbance were then recorded, in chronological order. Each event
was given a unique letter code (A, B, C etc), enabling diary events to be crossed
referenced to other data. All activities/people were recorded by the surveyors,
regardless of whether theentered the focal area used for the bird counts. For each
event the following were recorded:

1 Start and end time (i.e. when first in view to when lost from sight)
1 Whether the event came within 200m of birds within the focal area
1 Habitat (simply coded ashore, intertidal or water)

1 Group size (number of people), this was not always possible to record, e.g. with
boats

1 Number of dogs
1 Activitytypes(categorised according to activity types s&gpendix )
1 Any other information / notes

2.30 The diary data thereforprovides a description of the total amount of activity and types
of activity taking place at each locatiohe coding allowed multiple pieces of
information to be recorded for each event, and surveyors often used combinations of
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codes to indicate whera group or individual was undertaking different activities
simultaneously (for example jogging with a dog).

The diary data were reviewed prior to analysis, and all activities simplified into few
groups to facilitate analysis. In particular, where midtipodes had been used for
individual events these were simplified to reduce the number of categories and types of
activity included in the analysis. There were three instances of cyclists with dogs off
leads, these were simplified as dog walkers witigsloff lead. There were two cases of
cyclists pushing bikes and not seen to ride them, these were categorised as walkers.
There were two cases where a dog was seen but no owner was in sight. These were sitill
categorised as dog walkers with dog off ledthere were six instances where owners

had multiple dogs with them, and some dogs werele#fid and some were clead.

These cases were all treated as dog walkers with dogs off leads. Where a jogger was
recorded with a dog off lead we categorised theeevas a dog walker with dog off lead
rather than a jogger. Similarly where a motor vehicle was recorded with a dog running
along outside, this was categorised as dog walking. Finally there were two cases of
children rockpooling which were categorisedia W{ A R& LJ [ @Ay 3Q

Response of the Birds

2.32

2.33

All recreational events that occurred within 200m of birds within the focal area (or

NEBadzZ 6§SR Ay O0ANRA 6AGKAY GKS F20Fft I NBIF 0S5
RAAGdz2ND I yOS S @S ycadubshfromGhe tlaryloKal récgeatiBnalS v ( a

activity - the response of each speciagaders, wildfowl, divers and grebes only, and

that were present within 200m) was recorded. Each potential disturbance event could

therefore be associated with more than one ebgation, where multiple species were

present within the focal area.

For each species, and each potential disturbance event within 200m, the following were
recorded:

1 Species
1 Count (number present within 200m)

1 Behaviour of the birds (prior to the disturbee event), simply categorised as F
(feeding) or R (roosting/preening/loafing)

1 Response of the birds (s@able2) ultimately observed

1 DistanceA ¥ db2 NBalLlR2yaSé (KAa RAAGIYOS g1 a i
potential disturbance event to the nearest individuatd of a given specied
disturbance occurred then this distance was the maximum distance from one
individud to the disturbance event.

1 Distance displaced, i.e. the distance that the disturbed bird($jediswam/flew
if disturbed

1 Total time until original behaviour resumed
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1 Notes

2.34 In order to ensure accurate and consistent estimation of distances (both the distance
from the source of disturbance to the birds and the distance the birds were displaced),
all fieldwork was undertaken by two surveydsith the majority of visits being
undertaken by JW In the field surveyors used the aerial photographs with the
RA&GFrYOS o6FyRa LI20G6SR (2 Syad2NB (KSe& o6SNB
and the dstance of different features from the shore. Surveyors also used laser range
finders to measure distances and at the end of fieldwdi&tances could be paced
exactly as an additional check.

2.35 Where the birds flew it was not always possible to estimagtashces, for example
where the birds flew out of sight. In such cases the distance displaced was simply not
recorded and left blank.

Table2: Response Codes

Response Code
No response NR
1 £ SNIiZ KSI Ra dzlizitiiz OKIy3aS Ay O0ANRAQ LlRa A
Alert, birds walked/swam short distance and resumed previous behaviour W
Birds flew short distance (<50m) and resumed previous behaviour in general area f
Birds took flight and flew more than 50m F

2.36 The probabilities of a major flight takiqdace were modelled using logistic regression
(Hosmer & Lemeshow 200@jth the flush response (i.e. major flight taking place)
being the dependent variable. We tested the following independent variables:

1 Distance

1 Activitytype (simplified groupings see results)

1 Species (ten species with the most observations qrige results)
1 Zone disturbance event occurred in (intertidal, shorevater)

1 State oftide (falling, high, low, rising Counts were categorised as low tide
counts if the count started within 1.5 hours of low tide and as high tide counts if
high tide was within 1.5 hours of the count start.

1 Group size (number of peopie group)
1 Number of birds present

1 Numberof dogs off lead

1 Dog present (Yes or no)

2.37 The details of the models are presented within the report. The regression coefficients
describe the size of the contribution of that factor. Positive coefficients inelideit
the variable increases the probability of major flight taking place, while a negative
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regression coefficient would indicatkat the variable decreases the probability of
major flight taking place. A large coefficient would indicate that a fadtongly
influences the probability of flight taking place, while a near zero coefficient would
indicate that the factor has little influence on the probability of major flight. Variables
were tested individually. It makes intuitive sense that distandebeia key factog

birds are more likely to take flight when a source of disturbance is closer than further
away. We therefore then tested each variable while controlling for distance (i.e.
holding distance constant). We then built preliminary multiggg models following
procedures in Hosmer & Lemesh@2000) incorporating all potentially meaningful
interactions and reduced these models to their most significantfwith backwards
stepping procedure.

High Tide Roost at Dawlish Warren

2.38

2.39

While counts were undertaken at all states of the tide at the standard watch locations,
these locations were predominantireas of open mudflat and the data largely involves
foraging birds. We therefore included some additional work to consider disturbance at
Dawlish Warren, perhaps the main roost site within the estuary.

Theroost is wardened during the wier, with thewarden actively engaging with

visitors and policing the area, ensuring that disturbance is minimised. The warden staff
collect data on the number of disturbance events recorded while they are on duty.
Duplicating recording and survey effort was therefofdittle merit. However, the
wardening does not commence until September . We therefore undertook some visits
to the roost in August, coinciding visits with the high tide and observing the roost over
high tide period. All disturbance events were obssl. As the birds move with the tide
and as a result of disturbance a vantage point in the dunes was used. All roosting birds
were mapped and counted at thirty minute intervals and all disturbance events
recorded. Activities were categorised as with theal groups and a stopwatch was

used to record the length of time birds spent in flight.

Analysis and Structure of the Report

2.40

241

2.42

We structure the report by commencing with a summary of access infrastructure and
detailed consideration of the different types human activity occurring around the
estuary. We consider each activity/type of use separat8iybsequent sections then
consider the effect of disturbance on the distribution of the birds, the effect of
disturbance on the behaviour of birds and fiyathe results of the watches of the high
tide roost at Dawlish Warren.

We present much of the information on a series of maps, most of which are presented
at a standard scale to allow direct comparison of access and bird data. The maps are
presented as separate map annex rather than embedded within the report.

We use box plots frequently throughout the report. These plots describe the data for
particular groupings, and typically include the following:

i Horizontal line: indicating the median value tbat group
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1 Box: indicating the 25th and 75th percentiles (i.e. half of all the data falls within
between these two lines)

T +SNIAOFE tAYySaY ao6KAAlSNEE AYRAOFGAYI (K

1 Asterisks: indicating outlier values (i.e. any datanfothat fall outside the upper
and lower limits of the data).

2.43 All statistical analysis was conducted using Minitab (version 14). GIS data extraction
and presentation was conducted using Maplinfo (version 9.5).
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Recreation and Other Activities around ¢hExe

In this section we present information on recreational use and summarise how people
use the estuary. In order to understand disturbance issues it is fundamental to
understand how different activities take place and how use of the estuaigsralong

its length. We draw on interviews, GPS routes and count data to show which activities
occur on the Exe and compare between activities. We also summarise the access
infrastructure.

A complex pattern of use emergeshe estuary is a bupface. There is a wide range
of use and different activities tak@ace in different locationsKey locations for access

Exmouth SeafrontPopular for beach walks, families, dog walking in the winter
and beach activities during the summer. Kitdersand windsurfers launch

from the area in front of the Maer. The slipway at the western end of the beach
is used to launch jet skis. Ferries run to Dawlish Warren and Starcross, plus
cruises up and down the estuary. Sailing club.

Exmouth estuary shore/DucPond/LNRPopular area for dog walking,
kitesurfing windsurfingand bait digging. Parking at the recreation ground and
some vehicles drive down the slipway onto the beach. Much of the mudflats
here are sandy and firm to walk on. Sailing Club.

Lympgone: Shore popular with families and dog walkers. Sailing club and
slipways for access to water.

Exton: Access onto shore under railway bridge.

Topsham Goat Walk provides a popular walk, used by families, dog walkers,
bird watchers and others. Acceto Bowling Green Marsh RSPB Reserve.

TurfLocks areaCanal and access onto estuary shorelletelwith garden on
shore(the hotel is usually closed NovemH&iarch most years) Adjacent to
canal. Access largely on foot, by boat or bicycle.

Powdetham: Walking and cycling along river wall.

StarcrossFerry to Exmouth. Shoreline access over railway, mud here soft and
access onto intertidal mainly crab tillers. Sailing Club to the north of the village.

Cockwood Lay-by and railway crossing pralds access to mudflats. No
facilities.

DawlishWarren: Holiday village and tourist infrastructure. Two large-parks,
visitor centre for the nature reserve. Access to beach, dunes and estuary shore.
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Overall watetbased activities are centred arodiiExmouth seafront and theuck Pond
with an additional focus at the head of the estuary near Topsham and the Tuifffhan.
focus forpower boatss around Exmouth but also furthep the estuary around
Topsham.Kitesurfingand windsurfing are focussedamd the Duck Pond and seafront
off the Maer. Windsurfers appear to often use the areas closer to Dawlish Warren.
Experienced kitgurfers will occasionally surf the length of the estuary when conditions
are right. Canoes and kaysadre less commonly recded thankitesurfing windsurfing

and canoes were most frequently recorded around Exmouth or at the top of the
estuary. Jet ski use appears to be concentrated around Exmouth seafront, but jet skis
were recorded within the estuary on occasiand jet skérs do apparently launch at
Exmouth to visit Topsham and the Turf Locks afdlingis centred around the

channels and clubs with particular emphasis around the Exe Sailing Club at Exmouth.

Data collected on water based recreation are summarisédabie3. An added benefit

of the GPS units is that they can provide information about the length of time on the
water, the distance covered and the area covered. These figures are described under
each activity sectio where routes are available and are displayedable3.

Table3: Data collected on water based recreational activities.

Data from GPS units

Activity Number of Average time on Average Average area Vel cou nt
. ) distance ) observations
routes water (minutes; . covered (kn‘?,
covered (km;
collected range) range)
range)
. ' 86 9.28 0.32
NIz 36 (13-336) (0.0225.46) (0.000122.2) 49
. . 136 13.03 8.73
EEEETITE 24 (58517) (0.5546.28) (0.001155.1) 21
Canoeing / kayaking/ 10 60 4.03 0.71 (0.00013 12
rowing / paddleboard (213-97) (0.5910.16) 3.23)
. ) 93 17.74 0.43
GGl 9 (49-155) (4.9936.65) (0.0931.66) 9
. 121 29.68 4.43
SRS 4 (35-185) (8.345.04) (1.1 9.4) 10
Beach recreation/ 59 4.69 (1.48
swimming 4 (39-93) 10.47) B3 (Ul 0
Motor cruising 0 21
Powerboating and
waterskiing (including 0 44
RIBs)
Total 87 166
3.5 Data on land based recreation has been collected from total coumesviewsand

routes drawn as part ahe visitor surveyTabled). The best coverage from the total
counts was for walking with over 500 observations whilst dog walking yielded the most
visitor survey routes. Expert scores and total counts inditteteland basedecreation

is more widely spread around the shores of the estuary than watersports (due to
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access) although by far the busiest location is Exmouth seafront. Combining all the data
for land basedactivitiesup to the line between Powderhammd Lympstone, the busiest
areas are the seafront, Dawlish Warren and iheck Pond

Table4: The number of visitor survey routes (hand drawn) and total count points collected for land based activities (*
includes peoplesitting on the beach picnics, kids playing, jogging, horse riding and metal detecting

Activity Visitor surveyroutes Total count observations

Walking 192 502

Dog walking 225 318 off lead 33 on lead
Cycling 52 12

Angling 1 21

Beach recreation* 19 205

Bird watching 26 6

Motorised vehicles 0 12

Total 515 1109

Access Infrastructure
3.6 Slipways and other infrastructure relating to water based access are shown in Map 4.
Slipways provide access for small craft etc to the water. It can be seen that slipways a
distributed around the estuary, with concentrations at Exmouth, Lympstone and
Topsham. There are fewer slipways (just four) on the western side of the estuary. The
map also shows clulissuch as sailing clubs etc. that are located round the estuary,
b2 4 &FNRA YR W2GKSNID | 00Saa adzOK Fa LINKRJI
be seen that most of the access for craft to the estuary is centred around the top of the
estuary (around Topsham), at Lympstone and at Exmouth.

3.7 Across the wholestuary there is a 10 knot speed limit for all watercraft which is
administered by Exeter City Coungilpatrol boatwasreinstated in 2011 andas run
by volunteers on a limited number of weekend/holidays over the summer

3.8 Current zoning is shown in Map Fhere is a current voluntary k&erfexclusion zone,
which is marked by yellow buoys and runs fr8eptembefDecember. The zone is
promoted through a voluntary code of conduct and through signs on the shore at the
Recreation GroundThe exclusion zanfor kitesurfers has been marked by yellow
buoys in the past but at present there are no signs or buoys indicating the zone. The
voluntary exclusion zones &iarrenPoint are managed by the warder@ffshore from
the Recreation Ground at Exmouth theraigedicated wateski zone, which is clearly
marked.

3.9 Around twothirds of people interviewed during the visitor survey work on the Exe
Estuary (Liley & Cruickshanks 2010) had arrived by car, and parking provision is
therefore important in dictating hownany people access the estuary. Qarking is
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shown in Map 6, where the size of the dots represents the amount parking available. It
can be seen that parking is focused at Exmouth and at Dawlish Warren, with the
Dawlish Warren caparks being the largés Away from the mouth of the estuary there

is relatively little parking and in particular there is little parking availability on the west
shore of the estuary.

Access for people travelling by train or bicycle is excellent. There are train stations at
Exmouth, Lympstone, Exton, Topsham, Starcross and Dawlish WarnenExe Estuary
Trailis acyclepath and walkwayyhichwhen completed, will run around the entire Exe
Estuary linking Exmouth, Exeter and Dawi&rren The routehas been developed
andconstructed by Devon County Council as part of the National Cycle Network Route
2. The final route will cover 26 miles around the edge of the estuary with optional
shorter routes making use of the summer ferry servidde stretch between Exton to
Topshan and the stretch between Cockwood and Dawlish Warren magentlybeen
completed Turf Locks Hoteéb Powderham Church will be the final section for
completion on the western sidgut note this stretch is currently used by cyclists, who
use the sea walBicycles are available to hire fraemumber of locations, including
Exeter and ExmoutlExisting sections of the Trail, and other paths and shore based
routes are shown in Map Tt can be seen that muabf the estuary also has public

rights of way alog the shore/seawall. The only sections without access are between
Cockwood and Dawlish Warren and near Exton.

Types of Use: Levels of Use, Patterns of Use and Distribution within the Exe

Introduction

3.11

In the rest of this section we consider differenpgs of activity, drawing on information
collected through informal interviews, discussion with users, GPS tracks and count data.
A series of maps within the map annex provide additional information. Md@sshow
GPS route data (with Map 8 showing GRSKs for jet skiers, Map 9 for kiterfers,

Map 10 a selection dfitesurfingroutes, Map 11 windsurfing routes and Map 12
canoe/kayak/paddleboard routgs In Maps 126 we summarise the expert scores,
AaK2gAy3d a02NB¥y SEANY »ES tddads on®e d@ridal (Map

14); dog walking along the shore (Map 15); walking (Map 16); Mathicles on the
intertidal/seawall (Map 17); bait digging (Map 18); crab tiling (Map 19); shellfishing
(Map 20) kitesurfing(Map 21); windsurfing (Map 22canoeing/kayaks (Map 23);
RBs/small boats on outboard motor (Map 24); Other boats (Map 25) and birdwatching
(Map 26). For many of the expert score maps we have also added the point data from
our total counts and in the crab tiling map we have showndrstribution of tiles. In all
maps the count data etc seems to support the scores well.

Motor cruising

3.12

Motor cruising can be described as any form of boating other than sailing or power
boating and in general, motor cruisers can be used for pleasursig or fishing. This
activity is mainly undertaken on the Exe by individual users rather than through a club
with the exception of Starcross Fishing and Cruising Club (SFCC). The SFCC is for
privately owned cruisers and is based in Starcross. SF@@atfishing competitions
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monthly between April and November and they have a separate cruising section which
runs cruises every weekend throughout the season. The club also have visitor moorings
available and can accommodate vessels up to 33ft long.

The majority of motor boats using the Exe are moored on the Exe although a humber of
day trippers arrive in with boats on trailers to launch at the public slipways. Around 80
90% of boats moored on the Exe are in the water between April and
October/November athe latest. Motor boats moored on the Exe are often maintained

08 | f20Ff O2YIRIy@s AN®KI & a¢ ZINRKHI A ¢ NB dzi Q&

to the motor cruising community and alongside the SkK§&esents a possible
communication channel to prade information on future management measures to
this user group.

An additional means of contacting motor boat users is via the mooring associations.
There are foumainmooring associations on the Exe, they include the Lower Exe
Moorings Authority witharound 750 moorings, Lympstone Harbour Board with 130
moorings reserved for residents of the village, Powderham Estate Moorings with 450
moorings in the Starcross and Powderham area, and Topsham Mooring Owners
Association with 400 moorings at Topsham.

Fiding cruises also take place on the Exe. Boats are either privately owned or they can
be chartered. The main fishing charter company on the Exe is Tiger Charters who offer
fishing cruises seven days a week. They have three boats which can be chartered; two
35ft Offshore 105which both carry 10 passengers and a 54ft wooden coastal angling
boat. There are 4 other charter boats available in Exmouth run by individuals.

Sea fishing can be undertaken all year although bass fiftumgany vesseak banned
between April 1st andNovember i, the Exe Estuary is a designated Bass Conservation
Area.

There is an Exe Estuary water code which incorporates the Exe Estuary navigation
byelaws. These include a speed limit of 10 Knots maximum in the estuary, and advice to
avoid disturbing wildlife. There is a voluntary code of practice for marine craft on
5F¢6fAaK 2FNNBy®d / NYFGa& FNB NBIldzSaiSR yz2i
at Warren Point and only land there betweet April and 4' September. The voluntg
exclusion zone is to be avoided all year around high tide. Betw8&eptember and

31* March all craft should avoid navigating within 100 metres of the voluntary exclusion
zone around high tide.

Power boating and water skiing

3.18

3.19

Information on the locdabn of power boatng activity(including small RIBg)as
collected via the total count observations.

Power boating and water skiing is frequently undertaken by individuals based locally (as
opposed to club members) or by users travelling from furthezlefi There is one

organised groupthe Exe Power Boat and Ski Club affiliated to the SowghtW

Association of Ski Clubs 88C)he Powerboat and Ski Club is situated at the entrance
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Figurel: Water skiing within the water ski zone, March 2011

of Exmouth Marina, and the membership idiee in offshore and inshore

powerboating, water ski racing, classic waterskiing, wakeboard and slalom. The club has
a moored pontoon within the zoned water skiing and powerboating areas (Map 5) and
members are encouraged to launch from the public slipwaysxmouth. Thelab also

has a slalom course located within a designated waterskiing area where regular club
and interclub competitions are held.

Exe Wake in Exmouth offers wake boarding and water skiing tuition or ringo ride trips
for groups or individals. There is also one company which specialises in servicing and
selling powerboatén Exeter, South Coast Powerboats.

Powerboat racing and water skiingpstly take place in the summexhen the

conditions are safer and the water is warmer for waterrgkiinshore powerboat

meetings take place within thRiver Exe on thBuck Pongdoff the Recreation Ground,
Exmouth. Typical craft in use is the "Bristol" type monohull, powered by 50/60hp
outboard motor. Inshore races occur around six times a year betwday and October

on a Friday, Saturday or Sunday evening. Offshore powerboat meetings are held along
the South Devon coastline from Exmouth, westward to Torbay, or eastward to Lyme
Regis.There is an annual New Years Day race that includes the afédsotn Point.

Waterskiing and wake boarding are more popular in the summer months although with
all recreational water activities, improvements in equipment, information available and
wetsuits means that usis extending and increasing duritige winter months.

The pwerboat, water ski and jet ski zosién Map 5 areéaken from the club website.
Water-skiing use is controlled by byelav®yglaw 9, whichrequireswaterskiingto only
take place in the dedicated area. Users are expected to follow the Exarfstater

code which incorporates the Exe Estuary navigation byelaws. These include a speed
limit of 10 Knots maximum in the estuary, and advice to avoid disturbing wildlife.

There are no clubs in Exmouth which specifically datejet skiusers There is a
designatedgt ski area along the seafront between two groyiiEgp 5) Somestandup
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skis launch directly from the beach and use the slipway along Queens Drive.
Recommendations on some forums suggest launching jet skis from Shelly Bgach
this is not recommended by the relevant authorities/Exe Estuary Management
Partnership

Figure2: Jet skis off the Maer. January 2010

Jet skis were not encountered very often during surveys of the estuary or whilst
targeting users to take GPS units out with them lba tater.Four GPS routes were
collected (Map 8), the average length of time spent jet skiing on the Exe is 2 hours and
users cover an average distance of 30km over 4%4Krthe estuary. While the maps
show use around the dedicated jet ski zone, the zisndearly much smaller than the

area encompassed by the routes. If the routes shown are typical then it would appear
that much of the jet ski use is focussed around the main channel, with jet skis moving
backwards and forwards in front of Exmouth SeafraJet skis were occasionally also
observed within the Duck Pond area at high tide, during the bird fieldwork.

Jet skiing generally takes place in the spring and summer mé@méinge the relative

lack of observations and GPS dathhough a few watenaft have been observed in
good conditions in the autumn and winter. Jet skiers often prefer to ski on waves for
jumping and therefore launch within the estuary but spend the majority of their trip
further along the seafront, out to sea or within the desidged area. The maximum
speed on all four routes collected for jet skis ranged between 34 and 44mph.

There is a designated jet ski area along the seafront between two groynes in front of
Maer Rocks. Users are expected to follow the EBteary water code Wwich
incorporates the Exe Estuary navigation byelaws.

Yachting and sailing

3.28

3.29

Data on the location and level of use of the estuary for sailing and yachting has been
collected fom GPS unit route information ardtal count observationsSailing trips on
the Exe last on average 2 hours and 16 minutes and cover an average length of 13km
andan area oB.7knt over the estuary.

Sailing is an extremely popular activity on the Exe with four highly active sailing clubs.
Yacht and boat moorings on the Exe are peiabwned and mape purchased or
rented but many users belong to one of the faailing clubs which operate in the local
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area; Topsham, Starcross, Lympstone and Exe. The largest club on the Exe (Exe Sailing
Club) is based in Exmouth with around 1500 mershutilising 40 yachts and 150

dinghies. The club holds dinghy races most Mondays, Wednesdaysakdnds and

cruising races are held most Tuesdays, Thursdays and weekends. The Exe Sailing Club
also offers training courses. On weekdays in the summematten boats (145

people) will be out on the Exe from the club whereas around 20+ boats per day can be
expected at the weekend. Between April and Septenyloeith evenings are held,

these can involvep to 80 children out on the water. There are a fugthwo training

centres based in Exmouth, Spinnakers and Sail Exmouth. Spinnakers have been based in
Exmouth for 12 years and provide sailing courses. Sail Exmouth is based in Exmouth
Marina, with moorings in the Estuary providing RYA training courses.

Tapsham Sailing Club is located on the upper tidal reaches of the Exe and members
have cruisers, dinghies and yawls that take part in weekend and weekday evening races,
often involving 60 boats. The Topsham club regularly hosts national events for its yawl
and cruiser fleet.

Starcross Yacht club is based at Powderham Point, which is on the west bank of the Exe
Estuary it also has links to Haven Banks outdoor education centre which runs sailing
sessions and courses on the Exe often sailing down to DawlisleMé&nd Exmouth.

Lympstone sailing club is based on the Eastern shore of the Exe Estuary, where mixed
dingy, dayboat and cruiser fleets will race.

Most of the Sailing in the Estuary is carried ot Bours on either side of the high tide.
The mouth of he Exe is affected by strong currents and the sand banks can shift,
resulting in complex navigation. It is possible to sail from the Exe Sailing club on all
states of the tidethough more advanced skills are required when there are fast flowing
tides.Onthe eastern side of the estuary around Lympstone the sailing times are high
tide dependent, being two hours on either side.

Overall the Exe is busier with sailing boats and events in the summer although Exe and
Starcross Sailing Clubs remain busy througlttoei winter (Table5). The River Exe

Regatta has taken place during July annually since 2001 with responsibility for
organising the event rotating between the four sailing clubs of the Exe.
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Table5: Thenumber of days in each month on which each sailing club holds events such as races. Information on the
gSIFNRAa alAftAy3I LINRPBINIYYS gl a GF1Sy FNRY G(GKS Ofdzo ¢SoairidsSa

Number of days with events

Year Rlouts Starcross Exe Topsham Lympstone
2011 April 10 15 11 4
May 11 27 14 12
June 12 27 13 14
July 12 24 12 16
August 13 25 15 24
September 9 14 10 8
October 9 5 5 4
November 5 4 2
December 2 4
2012 January 6
February 4
March 4
3.35 Baat users are expected to follow the Exe Estuary water code which incorporates the

Exe Estuary navigation byelaws. These include a speed limit of 10 Knots maximum in the
estuary, and advice to avoid disturbing wildlife. There is a voluntary code of pramtice
marinecraft on Dawlish Warren. CraftNE NB1lj dzSaG SR y2id G2 I yR
fIFYyRAYI INBFQ G 2FNNBY t2Ay0 oaprifadddal LI po
September. The voluntary exclusion zone is to be avoided all year aragimtide.

Between 8 September and F1March all craft should avoid navigating within 100

metres of the voluntary exclusion zone around high tide.

Kitesurfing

3.36 Route data for kitesurfing was collected from 36 trips with an additional 23 free hand
routes povided as part of the visitor survey. Kitesurfers were frequently encountered
during the total counts (n=49put note thatthe total counts were made during trips to
the Exe when kitesurfing and windsurfing conditions were optimal to collect GPS route
data). Map 9 shows the concentration of activity around the seafront andhek
Pond Data collected from the GPS units shows that on average kitesurfing trips last 1
hour and 26 minutes and cover an average distance of 9.3km whilst the area covered is
relatively small at 0.32kfn

3.37 Kitesurfings a popular and growing activity on the Exe. The sport began in the area
over 10 years ago and today more than 100 kites can be seen on the wateraicke
Pondand 50 kites on the seafront on a perfect day. Thametwo companies offering
tuition and supplying equipment for hire (Edge Watersports and Waterfgpotts).

3.38 Generally kitesurfers need wind speeds of at leasi%2nph (1613 knots). The
windspeed depends on the equipment used, body weight of ttlerrand type of riding
as greater wind speeds are required for jumping. In addition to sufficient wind, each
location has specific tidal and wind conditions which favour kitesurfingtwié&ey
locations for are the Duck Pordea which is particularlguitable for beginners and the
area off (and to the south of) Exmouth Seafrant.
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TheDuck Ponds most suitable on a northesterlywind as the windunnels from the
direction of Exeter anis very clean by the time it reaches tBeick Pond The best
time to arrive for optimum conditions is2 hours beforehigh tide (except neap tides).
Arriving when the tide is coming in has the benefit of allowing kitesurfers to launch
from the sand banks out in the estuary as opposed to the shore or grass area.
Kitesurfers are drawn to th®uck Ponds it has good parking (although this is limited
to a maximum of 3 hours and costs £3) and Imperial Reare&round provides a good
space for preparing equipment.

At the Seafront, therea used by kiters is in front thfe beach and funnels out into the
seasouth ofDawlish Warren. Equipment can be prepared on the beach and there is a
voluntary launch area opposite the Queens Road car park and along from the green
buoy number 11. There &xtensive parking along the gmenade and within the car
parks around the Maer. This area is popular with a variety of levels of kitesurfer but it is
not advised for beginners. The main area is relatively calm as it is sheltered by the
extensive sand bar (Pole Sands). The Pole Saedsturally shifting and used to run
along the beach andut past Orcombe Poiriiut nowturns sharply to head out to sea

in front of the lifeboat statiofi Keen kiters ride the seaward side of the séad to

make use of the waves for more technical jsnpore experienced kiters make use of
the deep and fast flowing navigation channel which runs along the beboh.sand

bars themselves, if exposed, are used bykitéers as an area to land, check equipment
etc.

TheSeafront can be surfed on any s&aof the tide but it is optimal on a falling tide®
hours before low water. Itis under these conditions that the channel runs very flat and
the sandbar is effective for tricks and jump#n terms of wind direction, th&afront

can be surfed on a stherly / south easterly and east/southasterly which provides

clean on shore wind. Kitesurfers also use the seafront in south westarditions but

the wind can be gustier.

3 www.britishkitesurfingassociation.co.uk/kitesurfimgglides/whereto-go/south-coast. html

* www.exekiteboarders.co.uk/news/11/59/SeafrorBan.html
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Figure3: Kite surfers at the Duck Pond, Feb 2011.

Map 9 shows the GPS route data collected froteskirfers. The use of the Duckit

area and the sdeont area is clear. Comparing the routes in the two areas it appears
that the kitesurfers using the seafront tend to spread out more and use a bigger area of
water, whereas relatively few of the routé®m the Duck Pond show use out into the
middle of the estuary. A number of routes are of particular interest. The dark green
route in the Duck Pond shows a track in a moderate naréisterly wind from

September 2009. The route involves repeated tatise to the shore and this route

also shows the user utilising areas well to the north of many of the other routes.

Looking at the routes off the seafront, the lime green route stands out as this route
brings the user well to the west of the other rosteclose to Dawlish Warren. The route
was recorded in April 2011, during a south seutbsterly wind. Four routes are shown
in Map 10, this subset provides good examples of how routes may vary in different
winds. For example the red route is one off geafront in a southwesterly wind

while the light blue route, which takes the user out more to the sewtst, is during an
easterly wind.

With advances in equipment, kitesurfers have been able to surf shallower water and
undertake more up wind tripsDue to equipment improvements and a growing local
culture of keeping an eye out for each other there is a general increase in the
confidence of local users of the Exe. Someskitfers undertake trips up wind on a

north westerly along the length of theswary from Exmouth to Topsham and returning
down wind. Whilst this kind of trip has been organised by Edge Watersports as part of
their events it requires a level of knowledge of the estuary, tide and wind conditions.
This kind of trip is generally undaken in the summer months with Edge as the

organiser although more confident users have been observed surfing the whole estuary
in March.
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Edge Watersports is at the centre of tkikesurfingcommunity on the Exe. The
proprietors, Steph and Eric Bridgee very well respected amongst kiters and they
promote considerate and safe use of the estuary. They also support their customers
with organised trips and are also on hand to help kiters that get into trouble out on the
water. They are very well connedt to the kitesurfing community locally but also
further afield through their regularly updated websitend Twittef sites.

A voluntary code of conduct exidtshich advises that kigurfers have insurance and
provides details about navigation, rightswdy, zoning, safe distances between users,
equipment checks, general competency and safety procedureskitégsairfing

community using the Exe are united in wishing to protect their right to use the area and
are willing to promote best practice and politeemselves.There is a voluntary

exclusion zone in place within the Exmouth Local NaReserve which is in effect from
September through to Decembéviap 2)

There is a&uide for Water Usef¥egarding activities around Dawlistarren and

kitesurfers are asked to follow the voluntary code and observe Nature Reserve byelaws.
Kitesurfers generally have no need to land on Dawlish Warren except where their safety
may be compromised. However there ia landingXestriction all winter and a

limited area for landing at Soft Sand Bay betwe&mpril and 4' September inclusive.

The year round voluntary exclusion zones (Map 5) advise that all users should avoid
navigation within 200m of the high tide lingvo hours either side of high tide

(particulaty in the winter months).

There has been concern from the Harbour Authority that the launching ed kit the
seafront and use of the channel has lecctowding and interference with the passage
of boats in and out of the estuary. Therefore discusstmmse been taking place
between the kitesurfing community and the authorities and there is a proposal to
create a zone on the beach for launching which covers the existing area used for
launching. Signs will be erected describing the kitesurf launchaar@dhe preferred
sailing zones and additional restrictions are proposed such that:

1) Kites may only be launched / landed in the marked zone

2) Kitesurfers must be members of Exe Kitearder§ and conform to the code of
conduct

3) Kitesurfers will hae to display proof of membership (e.g. a harness tag)

Users are expected to follow the Exe Estuary water code which incorporates the Exe
Estuary navigation byelaws. These include a speed limit of 10 Knots maximum in the
estuary, and advice to avoid dishing wildlife.

° www.edgewatersports.com

® twitter.com/edgewatersports

" www.exekiteboarders.co.uk/codef-conduct.html
8 www.exekiteboarders.co.uk
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Figure4: Sign relating to kite surfing at the Duck Pond

Windsurfing

3.50

Nine GPS routes were collected for windsurfers along with nine observations as part of
the total counts. Data collected from the GPS units shows that on average windsurfing
trips last 1 hour and3minutes and covesinaverage distance of 17.7km whilst the

area covered is relatively small at 0.43kriThe conditions for imdsurfing are similar to
that for kitesurfing and therefore theoutes show similarities between the two

activities (Map 11). élvever, direct comparison of the routes would seem to indicate
that windsurfers go closer to Dawlish Warren when launching off the Maer and when in
the Duck Pond the routes suggest that users tend to head out into the estuary more.
The green route in Mafl that repeatedly tacks over Pole Sands and comes in close to
Dawlish Warren was recorded in October 2010, during a southerly wind. The yellow
route, with the tacks running parallel to the Warren was undertaken in an easterly
wind.
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T —
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Figure5: Windsurfingat the Duck Pond, November 2011

There are two schools offimg windsurfing lessons, equipent and hire. They are Edge
Watersports and Waterfrong§oorts. WaterfrontSorts have been teaching in the area
since 1985Windsurfing has become less prevalent since the popularikjtegurfing
has increased, but there are still a number of windsurfers out on the Exe dug fuartl
the efforts of Waterfront $orts.

Windsurfing is best with a windspeed of 15mph (force 4) and pleasant weather. A
minimum of 750mm water depth is required fsafe sailing. There are two main areas
where windsurfing takes place on the eastern side of the ExeDtlek Pondind the
Seafront. Further up the estuary experiences less use due to tidal restrictions and less
sailing is observed to the west due to theesence of the channel and moorings. The
Duck Ponds the most suitable area for beginners and this is where teaching takes place
due to the sandy bottom and water depth at a maximum of waist height. Its suitability
is further compounded with its abilitto be sailed in most wind directions, though it is
best in south, soutlwesterly, northwesterly and soutkeasterly winds. The drawback

to the Duck Ponds that it can only be usefdr a couple of hours either side of high

tide. On a westerly wind it igossible for windsurfers to sail up and down the estuary
although these conditions rarely arise.

The seafront is suitabl®r more advanced windsurfers due to its more complex
conditions. It can be sailed in winds from an easterly to a nodtih-westerly. The best
conditions are on a nortiwest, westerly and soutleasterly wind, though southerly and
easterly winds can also be sailed. The winds combined with the tides offer a range of
different conditions. The sandbar offshore is exposed at low tide aaliesk the low

tide channel providing a protected sailing area. With an onshore southerly wind it is
possible to speed sail for a mile on flat water. There are more waves on the far side of
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the sandbar, and in easterly to westerly winds it is possiblg&b cross shore jumping
waves.When the wind is further round to the north the waves become flatter.

Concerns over the impact to wildlife and danger to navigation agreements have been
made with the local clubs and a voluntary exclusion zone has been pladge within

the Exmouth Local Nature Reserve, which operates between September and December.
Windsurfers are also expected to comply with the Exe Estuary navighayielaws.

There is a voluntary code for water users that has been developed in partpevihi

estuary users around Dawlish Warren. There is a defined landing area betWégmnill

and the 4" September and a voluntary exclusion zone for navigating within 100m of the
high tide mark between'5September and FiMarch.

Users are expected tollow the Exe Estuary water code which incorporates the Exe
Estuary navigation byelaws. These include a speed limit of 10 Knots maximum in the
estuary, and advice to avoid disturbing wildlife.

Canoeing/ Kayaking

3.56

3.57

3.58
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Combiningcanoeing, kayaking, rowing anddgdleboarding a total of ten GPS unit tracks
were collected and 12 total count observatiofi$iese routes are shown in Map.12ke

all watersports, Exmouth is a hub for canoeing activity but the head of the estuary is
alsoa very busy part of the estuafgr this activity. From the GPS route data the

average canoeing trip last 1 hour and cover an average distance of 4km over an average
of 0.71knf of the estuary

Canoeing is popular on the Exe with many different kinds of craft being used including
sea kagks and open canoes for which at least 500mm water depth is needed. There are
three places where canoes can be hired and lessons are provided; EaptayQub,

Haven Bank&utdoor EducationCentre and Saddles and Paddles. However, like many
other watersprts, people taking part in canoeing oftlaveown their own equipment

and bring it to the Exe by car from the local area and further afield to launch from a
public slipway or shoreline with adjacent parking such adxhek Ponar Swing

Bridge. The majity of canoeists on the Exe are local but the area also attracts visitors
from further afield particularly in the summer when the Turf Lock Inn becomes the

focus of activities.

Canoeing/Kayaking can take place in most conditions provided there is an
understanding of the local tides and currents although it is more commonly undertaken
during the summer months when the water is warmer. Whilst most activity takes place

in the upper reaches, a smaller proportion launch from EBheck Pongnd only

experienced anoeists move out beyond the mouth of the estuary as difficult currents

can cause problems out along the Pole Sands. Overall the western shore is not used for
launching canoes as there is little access to the shore.

The Exe is part of a canoeing circuitieh starts at Exeter quayside and runs down the
Exeter shipping canal and joins the Estuary nearJackdHotel. A series of four self
guided canoe loops made in partnership between the Environment Agency and Exeter
City Council, which take in this 17lamncuit which can be paddled from different access
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points and in different combinations. The four loops are created by the three points at

which users can cross from either the canal to the river or vice versa to complete the

loop by carrying their canoé&® Ly G201t GKS 2213 Ndzy FNRY
Countess Wear Bridge, Topsham Ferry, the Docks Hotednd back up the canal

through Double Locks.

Figure6: Canoeing off Exmouth. October 2009

3.60 There is a voluntary code for water users that has been deeelap partnership with
estuary users around Dawlish Warren. There is a defined landing area betatefpril
and the 4h September and a voluntary exclusion zone for navigating within 1200m of
the high tide mark betweenth September and 3 March.

Diving

3.61 Three dive clubs use the Exmouth area to dive. One, Jurassic Coadubiissbased in
Exmouth. The other two are based in Exeter (Exeter BSAC and Aquanaut). Due to the
nature of the sport, few observations of diving were collected with just one rbota
the visitor survey work.

3.62 There are many good dive sites around the Exe incorporating shore dives such as the

Fer Head andthe River RunThere are also wreck dives and reef dives such as Long
ledge. It is important for divers using the Exe to fultglerstand the tides and currents.
Most sites are best dived at high tide. ExmoRilker Heads an example of this where it
is best dived just before high tide while there is slack water and the tides can be very

° www.canoeengland.org.uk/media/pdf/Exeter%20Canoe%20Loops.pdf
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swift so surface marker buoys are requiréddierage depths are around 12 metres but
this can reach 18 metres in the channel.

Jurassic Coast Dives is based in Exmouth which recommends dives within the Exe
Estuaryincluding thePier Headind theRiver Rurrift dive (floating downstream on
the ebb). Eeter BSAC organises one shore dive per month between April and
September from Exmouth or Dawlish.

Beach recreation

3.64

3.65

3.66

3.67

3.68

3.69

Exmouth has two miles of sandy beach, which can become very busy in the summer
months. Beach huts, windbreaks and deckchairs can be hioeg she seafront. There

are also rock pools towards Orcombe Point and the area is often visited by wildlife and
bird watchers, particularly in the winter for the wading birds. There is a cycle path
which runs along the seafront and continues up the Estt@arExeter, it is possible to

hire bicycles in the town centre.

The total count data for beach recreatigpeplesitting on the beach picnics, kids
playing, jogging, horse riding and metal detectisigdws that thebusiest area fothese
activitiesisalongthe seafrontdown towards the Maewith additional activity
continuingto the northaround the point and into th®uck Pond

There are several annual events which attract tourists in large numbers. These include
the Art And Music FestivaKITE FESAALand New Years E@reworkson the Seafront

there is a Christmas Day swim which attracts hundreds of participants. There are more
regular events such as a farmers market every other Wednesday and an indoor market.

There are several attractions intlie2 6y Ay Of dzZRAYy3 | Y2RStf NI Af S

family amusement park, marina, cinema, boating lake, cricket, crazy golf and several
shopping areas. There are several places to eat out.

Dawlish Warren has 1.5 miles of beach and sand duniéisthefA N& G onnyY |
.Sl OKQ® 5 lisé popubrkdestinatidN®dtlye summer with several thousand
visitors annually. There are RNLI lifeguards on the beach. The Dawlish Warren Nature
Reserve is a 1.5 mile sagpiit across the estuary. It has @#/n visitor centre where

many wildlife and birdwatchers come to as well as local schools and universities for
nature studies.

There are several tourist attractions around Dawlish Warren including a go kart track,
two amusement parks, and a 18 hole golf @ There are also annual events which
attract large numbers including the Carnival week and an International Air show in
August at the neighbouring town of Dawlish which attracts around 80,000 visitors in
one afternoon. In Dawlish Warren regular annuahsner events include car boot sales
and open air marketsteam train tours, lorse show, arts festival and mgworks

display in August with family entertainment.

There is open access to much of Dawlish Warren nature reservaphuiblic access to
the golf course and mudflats. The visitor centre is open most days between April and
September anadveekends between October and March
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In both Exmouth and Dawlish Warrdnghest user visitor numbers are in the summer
months, as both towns are advertised asisiele resorts. The summer events that are
put on during this time also increase visitor numbers, in particular the AuguShaix

In Exmouth there is no swimming allowed between the red flags on the Seafront due to
dangerous currents. There is a zonedmsming area which is manned by a voluntary
beach rescue service on weekends dadkholidays There is a dog baon the beach
between Maer Rocks and Octagon kiosk betwe®May and 38 September.

At Dawlish Warrepin winter, large bird flocks roost othe beach northeast ofgroyne

nine. All visitors are asked not to walk along the beach here for approximately 3 hours
either side of 'medium' to 'spring' high tides when roosting birds will be present.
Instead visitors are asked twalk along the dunegtth. Tide times and heights are

posted on notices agroyne nine on site, or visitors are asked to consult tide tables for
Exmouth.Dawlish Warrerallows ndfires or barbequeanywhere along the reserve and
all litter must be takermnome. There is no swimrimg around Warren Point due to
dangerous currents

There is also a dog poji which allows no dogs beyonddgne nineto Warren Point all
year, this includes not only the beach but the sand dunes and mud flats as well.
Between groynethree and ninedogscan be let off the lead on the beach. In the
summer between T April and 3% August no dogs are allowed on the beach from the
start of thebeach to Goynethree. On the rest of theaserve dogs must be on leads not
exceedingwo metresin lengthat all imes.

The Exe is a very popular location for walking améh the most common activity
recorded in the total count surveys followed by dog walking. Groups of walkers were
recorded 502 times whereas dog walkers with dogs off the lead were recorded 318
times and 33 times on the lead.

Sport angling for estuarine bass, salmon, flounder and mullet is a very popular activity
onthe ExeThe River Exe Salmon Action Plan was published in December 2003 by the
Environment Agency and sets out thgelaws regarding national salmon and rod

fishing:

Limited fishing season from 14th February to 30th September
No salmon to be retained before 16th June

Use of artificial lures are only allowed before 16th June

No fishing is permitted with worner maggot

No spinning on the Exe above Exe Bridge

Anyone using a net to fish for salmon must have a licence issued by the Environment
Agency, anybody caught netting withcaiticence will be prosecutedhere are
currently 10 net licenses issued for tB&e for the use of &ge nets.
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There is a fishing code for sea anglaround Dawlish WarrenThe area between
groynes oneand nine can be fished at any time all year rouridestrictions between
groyne nine andVarren Pointllow fishing only for the period®™ April to 3£ August.

Sports/social events

3.78

The Exe is at the heart of a thriving community on both sides of the estuary and as a top
destination for tourists. A number of sporting and celebration events take place on the
Exe every year and thiexe Estuary ManagemeRartnershiphas been central to

promoting these activitiesTheSpirit of the ExeExeTravaganzavent is an annual

festival which aims to celebrate and showcase the Exe Estuary andradlabdibs,

businesses and community groug$e event was helchiExmouth in 2009 and at

Dawlish Warren in 2010. Dawlish Air Show is an annual event held in mid August with
aeroplane displays attracting around 80,000 visitors to Dawlish Warren and beach.
Sports tournaments are held by a variety of clubs including wbldl events, life guard
events and annual swimming competitions. Beach cleaning events take place in the

spring.

Bird watching

3.79

3.80

The Exe Estuary is a popular place for bird watchers and can provide excellent views of a
large variety of wintering wildfowdnd waderautilising the mudflats. Principle locations

for bird watching are shown iklap 18 and many centre around nature reserves such as
Dawlish Warren, Bowling Green Marsh R8eBerve an@Exminster and Powderham
Marshes RSPB reserve.

Total count poing and expert scores for the level of birdwatching activity across the
estuary are shown in Map 26. Very few total count observations were recorded and
those on the water are records for the RSPB Avocet criike.lack of total count
observations potentibly reflects the way in which the counts were collected, as many of
the locations where birdwatchers would be most likely to linger (such as the dunes/hide
at Dawlish Warren, the RSPB hides near the top of the estuary and Goat Walk) were not
included in tke total counts.

Motorised vehicles

3.81

The use of motorised vehicles on the foreshore is often part of loading or unloading
boats or equipment for watersports or undertaking boat maintenance. In addition bait
diggers are known to leave their vehicles on theeshore whilst out collecting bait

south of Lympstone possibly in response to parking charges and limitations. From
expert opinion and total countbservations, the busiest areatis®e Duck Pondvhere

access is via the slipwaynd people parking herera accessing the area for dog walking
and bait digging. In the north of the estuary the access is mainly associated with sailing
and general parking whereas along the western shore the observed vehicles will most
likely be present due to crab tiling andibdigging (Map 20).
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There has been a golf course on Dawlish Warren since 1892. Warren Golf Club has
around 580 members and is open all year. On average there are 13 competition event
days per month between October and February (based on 2011 afi@yents®). The
actual course is owned by Devon Wildlife Trust and management of the course off the
fairway is, to some extent, influenced by the wisheshaf Devon Wildlife Trust

Wildfowling on the Ex&stuary iscontrolled by the Devon Wifowling & Conservation
Associatio(DWCA)The club has 70 members, 40 of whom take part in shooting.

Certain duck and geese quarry species are pursued during the season of September 1st
- February 20thThe DWCA is affiliated to The British Associgtorshooting and
Conservation (BASC) and owns and manages 30 acres of marshland in the River Exe
area.

The land available for shooting on the Exe is leased from the Crown Commissioner and
consents are issued by Natural England. The number of permitdigseach area is
decided on an annual basis. In the Exmouth area including Lympstone there are 12
permits and across the estuary there are around 15 permits covering the eastern shore
from Exmouth Station up to Greenland Bank and from the bank up tomai00m of

the railway bridge over the River Clyst. On the western shore there is consent from
north of theTurf LockHoteland ends in line with th&opsham Quay car park.

Commercial Activities

3.85

3.86

The Exe Estuary provides a variety of habitats for sinelifin fish fisheries. The site is

used for commercial shellfish production and is an important nursery for bass. In
addition there is widespread collection of peeler crabs, lug worms and rag worms for

non commercial fishing purposebhe Marine and Cotd Access Act 2009 has

modernised the way that inshore sea fisheries resources are managed in England by
replacing Sea Fisheries Committees with Inshore Fisheries and Conservation Authorities
(IFCAs) from April 201The Exe f&d within the Devon and SernIFCAJFCAs are

required to ensure effective management of marine habitats in the inshore area. This
includes amongst other things activities such as recreational sea angling, bait digging
and seaweed gathering

Mussel fishing

Mussel and oyster bedsre present on the Estuary between Powderham and Starcross,
in the mouth of the Estuary and on the East of the estuary near Lympstone
representing thdargest single commercial fishery on the EExmouth Mussels

operates a commercial mussel and codideery within the estuary. The company has a
lease from Lord Devon to lay and retrieve shellfish. Operations to harvest mussels run
six days a week all year with the boat staffed by three crew members. The shellfish are

1% www.warrengolfclub.co.uk/warrengolf/download28811215 7DiaryDates2011Web1.pdf
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collected and processed on the lgarlocated south of Great Bull Hill. In addition, cockle
harvesting takes place twice per week or more on spring tides.

Fishing

There are approximately ten commercial fishing boats operating out of theTlareExe
Estuary is a bass conservation area nieg that no netting for bass may take place
Thereisa minimum catch size @&cmand illegal netting for bass results in
prosecution Fishing for bass from any vessel is prohibited froffi &pril to
November. There are some small scale recreatibor low scale commercial gathering
of whelks, winkles, cockles, clams and oysters which are currently unregulated.

River cruises

There are seven ferries which operate on the Exe, three of these ferries are from
Exmouth. From Exmouth the Stuart Line i€e8 take circular scenic cruises all year, and
guided bird watching. In the summer they have coastal cruises and day trips to local
towns such as Topsham, Sidmouth and Torbay. The Exe to Sea Cruises include the
Starcross to Exmouth ferry, trips to Brixharoastal cruises, fishing and bird watching
cruises. There is also the Exmouth to Dawli&rren water taxi, which runs from April

to September.

There are various ferry/cruise companies operating on the river. Stuart Lane Cruises
operate daily all yearound. The two other ferries from Exmouth run during the
summer, one running April to August and the other April to October. Two companies
offer winter avocet cruises. The remaining ferries are daily in the summer and then
offer weekend and bank holidayséces in the spring and autumn.

Bait digging and crab tilingnd other shellfishing

Bait digging andrab tiling expert scores and total cotiobservations are shown in

Maps 18 and 19Note that the dots in Map 18 refer to all observations of people
working on the mud. Given the distances involved it was not always possible to
separate those shellfishing/bait digging/crab tilingrab tiling and bait digging was
recorded 32 times during the 28 estuary counts. The results are in accordance with the
resuts of the 200 crab tile survey. Md highlights the use of th®uck Pondy bait
diggers.
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Figure7: Crab tiling at Starcross

Crab tiling or potting is the collection of peeler crabs from the intertidal mudflats on the
estuary for use as bait by fishermen agmplers. The crabs utilise the tiles and drain
pipes laid down by the fisherman as protection whilst they moult and can hence be
collected for use as bait. Crab tiling is a long standing activity on the Exe which is now
managed byhe Devon and Severn Inate Fisheries Conservation Authorit§ab tiling

is limited by bye lawo south of a line drawn from Starcross Yacht Club across to Exton
and north of Warren Point. Within the permitted area there is a voluntary code of
conduct which states that no motées should be laid above the level recorded in the
2001 crab tile survey. In 2001 there were 26,800 tiles which rose by 13% to 30,302 in
2004 but declined to pr001 levels in 2008.ockett 2008) The distribution of crab

tiles across the estuary observed in the 2008 survey is showiairi9.

Whilst the number of tiles has declingtiere have been changes in the distributioh o
tiles. An increase in tiles has been observed sig@@4only on one aredetween
Dawlish Warren and Cockwdavhilst adjacent areas have seen marked declines.
Furthermore there has beea decline of almost a quarter of thiées surveyed in the
2004 reprt in the area from Cockwood to Powderham.

Other issues addressed in the voluntary code include specifications on the types of tile,
location of tiles with respect to commercial shellfish beds, minimising disturbance
whilst on the foreshore and advice r@gling immature and berried crabs.

Informal discussion with three diggers collecting winkles at the Duck Pond area in early
December 2009 revealed that they had travelled from Cornaradl that the shellfish

would be sold and go to Spairficach had colleetl four sacks, each of around 20kg. Itis
clear that some of the use does not involve people local to the area.
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4. Effect of disturbance on the distribution of birds

Overview

Wintering waterfowl! build from late summer (August), peaking in mid winter, thighhighest
number of birds present in DecembeWNe summarise the distribution of birds within the estuary
drawing on WeBS data amdlistribution surveyconducted in the winters of 2006/07 and 2007/8.
Mapping bird distributions allows us to highlightykareas for birds and these maps allow direct
comparison with the maps showing routes and access levels.

Visual comparison suggests that bird distributions may be related in part to access. At low tide
numbers of birds off the Duck Pond appear to be Igiven the extensive intertidal area available
KSNE @ ¢CKAA | NBF A& Ffaz2 LI NIAOdAZ I NI & Wo dza
Similarly numbers of birds feeding in the Topsham section along the eastern side of the estuary
seem bw compared to adjacent sections which have similar habitat (soft mud) and numbers of
feeding dunlin appear particularly low here by comparison. This part of the estuary is also one «
busiest.

Bird numbers are particularly high in the section te tiorth of Dawlish Warren, around Shutterton
Creek- an area with very little access. It provides both roosting sites and feeding areas and is u:
a high proportion of the estuary's brent geese, oystercatcherstéited godwits, wigeon and teal.
Onthe upper estuarghe mudflats a appears to hold high numbers of waders at certain tide state
particular high numbers of dunlin and blatzkled godwit feed in this arean the risingide.

Using the counts of people and birds undertaken in thigqmt for each survey location we find
evidence that the number of birdhuctuates in relation to levels of accessLympstone, Powderham
the Duck Pond and at Starcross Soudumbers of birds at these locatioage loweron particular
visitswhen levés of human activityvere higher. The sites where no effect of disturbance is appart
were mainly ones with relatively low levels of activity (Starcross North) or consistently very high
of activity (Exmouth Channel and Exmouth Maer), and theredogepattern would be potentially
difficult to determine. The Topsham and Turf survey locations stand out in that high numbers of
were sometimes counted and, particularly at Topsham, high numbers of people weregidarly
counted. Particularlpat Topsham there was consistently high levels of access, and little variation
between visits While bird numbers did appear to vary here, they did not appear to vary with acc

WeBS Data: Numbers of birds and seasonal variation

4.1 The WeBS data fahe Exe is summarised by monthFigure8 andFigure9. These
graphs use the maximum count for a given month, extracted from the WeBS data held
by the BTO and covering the period 198@06. It can beeen that peak numbers of
birds occur in mid winter but that the patterns of abundance and use vary for each
species. For example dunlin numbers are highest for the period from November
February, whereas oystercatchers are present in reasonably high nmsrfroen August
March, but with a marked peak in December. The highest wildfowl numbers have been
in the middle of the winter with the maximum counts for wigeon and brent geese
occurring in November and for Teal in November.
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Variable
[ punlin
[ oystercatcher
B Lapwing
] wigeon
[ Dark-bellied Brent Goose
[ Teal
] aurlew

[l Golden Pover

[l Black-tailed Godwit

] Mallard

[] Ganada Goose

[l Redshank

[] Bar-tailed Godwit

[] Rnged Pover

[] Grey Pover

) Avocet

Qormorant

] Great Black-backed Gull
Shelduck

B snipe

Whimbrel

7] sandwich Tern
Month Tumnstone

B Lesser Back-backed Gull

Maximum monthly count (1990-2006)

FHgure 8: Peak counts for a range of species by month, from BTO WeBS data;2083) All species with a maximum count of at least 200 birds in any one month are included.
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Maximum monthly count (1990-2006)
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WeBS/Bird Distribution Study

4.2

4.3

4.4

4.5

4.6

Data from the distribution study is shown in Maps23. The distribution survey was
undertaken by local WeBS countehsring the winters 2006/7 and 2007/8The results
show the distribution of birds and allow comparisons of tligtribution ofbirds and

access The maps are therefore produced at the same scale as the maps that show the
matrix scores. In Maps 232, the graduatedgymbols show the total number of birds
counted in each sector, with the colours showing different species (with species listed
individually or within the SPA assemblage shown on the maps). The same colours
indicate the same species in each map, howewe ithat the scale for the symbol size
varies between maps.

At high tide (MaR7) high numbers of birds occur at three main locations, Dawlish
Warren, Bowling Green Marsh and Exminster Marshes. The majority of birds at this
time use these sites for roting. The Dawlish Warren roost is particularly favoured by
oystercatcher, dunlin, batailed godwit, redshank and grey plover, whilst brent geese
typicaly feed here in the shallow water at this time. On the upper estuary at high tide,
the marshes have wider range of species, many roosting, but others taking the
opportunity to continue feeding whilst the estuary is inundated. Biadled godwit,
curlew, redshank, and on occasions lapwing are the most numerous wading species
whilst wigeon, teal and brdrgeese are the predominant wildfowl.

On the falling tide (Map&8and 29) roosting birds initially stay around their roosting
sites at Dawlish Warren and on the marshes (Exminster Marshes and Bowling Green
Marsh). Many waders, but in particular dunlinitially start to feed on the lower

estuary as the tide falls and move across to Exmouth, though some will also start to
move to the Clyst and the emerging mudflats upstream-tBéed godwits predominate
on the exposed intertidal just north of Dawlishthis stage, whilst brent geese and
wigeon continue to feed on Cocklesands and around Shutterton Creek until the tide
recedes. Whilst the tide is still falling the middle sections of the estuary, which are
largely still covered by water have few birds.

Atlow tide (maps30and31), when the majority of birds are feeding the general

pattern is one of birds spread fairly evenly over the estuary, with slightly higher total
numbers on the upper estuary. The upper estuary provides extensive areas of wet mud
and the majority of the estuary'dunlinfeed here, along with many of thee/ocets and
blacktailed godwits. Oystercatchers can be seen to be utilising the mussel beds off
Lympstone and the midtream banks of the lower estuary. The marshes at Exminster
and Bowling Green attract feeding birds during maahter, particularly when well
flooded, with high numbers dilacktailed godwits, wigeon, teal and brent geese at this
time. Many of the wildfowl feed at high tide (by up ending in shallow water) and
therefore at low tide there are notable numbers of roosting wildfowl, particularly to the
north of Dawlish Warren and at Cockwood. Lapwing, which are tide independent
feeders, may also be roosting in numbers at low tide particularly on the marshes.

The map shaing feeding birds on the rising tide (MaB)3hows high numbers of birds
feeding on the mudflats. Dunlin dominate on the upper sections, around Topsham and
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down to Powderham and Lympstone. Brent geese and wigeon use the lower estuary as
the tide risedo feed on thezosteraon Cockle Sands (Exmouth) and on the north side of
Dawlish Warren, and numbers begin to concentrate here. As the tide rises
oystercatchers lose their mussel feeding beds and increasingly begin to roost and move
to Dawlish Warrengunlin tend to move back down the estuary, particularly down the
eastern side, feeding where they alight at the edge of the incoming tide.

All intertidal habitats within the SPA are potentially used by birds,itisdclearfrom
the maps that different seatins are used by different species as the tide changes. We
can however highlight particular areas that are clearly of particular importance:

1 The section to the south of Dawlish Warren, including Pole Sands, is used at
low tide, particularly by oystercatchéMap31) and at high tide by roosting
waders, including dunlin (Map/2

1 Thesaltmarsh and mudflataround Shutterton Creek holiigh numbers of
birds: the two sections here hold high numbers of birds at all tide stages.

1 The mussel beds (present athpstone, Bull Bank and to the south of
Sarcross) are important feeding areas for oystercatcher and a number of
other species.

1 Mudflats off Powderham and in the upper parts of the estuary can hold high
numbers offeedingbirds, particularlyat low tideand as the tide starts to rise
(Map 31).

1 Theupperestuary, particularly around Topsham holds the highest numbers of
avocet.

1 Dawlish Warren is the main roost, particularly for oystercatcher, dunlin and
grey plover.

1 The marshesn the upperestuary (Eminster Marshes and Bowling Green
Marsh) are clearly important for a range of species and a range of tide
conditions.

A key question is whether disturbance influences the distribution of birds. We do not
try to test for correlations with matrix scoseand bird densities within each section, as
any results are potentially spurious due to the different prey densities and different
habitats present. We also cannot tell the area of mud that is exposed in different parts
of the estuary, and therefore thactual area of habitat available to birds at different

tide states.

Visual comparison of the maps of people numbers and bird numbers does highlight the
following:

1 At low tide numbers of birds are generally low on the southern parts of the
estuary, howevenumbers of birds off the Duck Pond appear to be particularly
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f26s IAGSYy (GKS SEGSyaAadS I NBF 2F YdR¥Ft |
13), with a wide range of different recreational activitieAtlow tide these
include bait digging (Map 18) awdg walking (Maps 14 and 15).

1 Numbers of birds feeding in the Topsham section of the estuary also seem low
compared to adjacent sections which have similar habitat (soft mud). This
area is particularly favoured by avocet, but compared to adjacent sestio
numbers of feeding dunlin appear low. This part of the estuary is also one of
the busiest (Map 13), particularly with walkers, birdwatchers and dog walkers.

1 Bird numbers are particularly high in the sectionmediately to thenorth of
Dawlish Warreparound Shutterton Creelan area with very little access (in
fact in Map 13 it can be seen that this area was scored the lowé&siNJ -W o dza e
y' S ®fEakthe southern sections). Bird counts in this area are high at all tide
states, but in particular the gh counts of birds here are evident in Map 30
(roosting risingtide), Map 31 (feeding birdsisingtide) andMap 32 (roosting,
fallingtide). The high counts of birds recorded here include brent goose,
oystercatcherpar-tailed godwit,dunlin, W2 (i KISRNSINE | YR W2 6 KSND ¢

1 The area dfPowerderhanmat Greenland Bank and towards the Tappears
to hold high numbers of waders at certain tide states, in particular high
numbers of dunlin and blaeiailed godwit feed in this arean a risingide
(S& al LI om0 ® ¢ KA & a S Onitérasyof rdcrdatiddal ¥seJF NI (0 A |
¢ access is focused along the seawall and there are large areas of mudflats
well away from the shore where access is minimal.

Counts of birds

4.10 The count dataindertaken for thé project, as part ahe standard watchemvolved
counts of birds within 500m arcs, with repeat counts over many different dates and
timescSadaSyidAlffe Wayl LJAK2G4a.QThesdcountE&e y dzy 6 S NJ
different to the WeBS low tide countsimimarised above, where the counts were for
a wide count area over an extended period of time. Data from the standard watches
are summariseih Appendix 2, broken down by species.Figurel0we summarise
the number of birds atach locationgrouping species into waders, wildfowl and
divers/grebes. It can be seen that there were relatively low numbers of birds
counted at the Exmouth Maer and Exmouth Channel survey locations. The highest
numbers of birds tended to be counted thie Turf, Topshamand Exmouth Duck
Pond survey locations, although it is clear that at most locations, and particularly the
Duck Pond, there was a wide variation in the number of birds present.
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Figure10: Numbers of birds recorded at each survey location. Count data from the end of each survey visit.
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4.12

4.13

4.14

For each of the standard watch locations we took the count data relating to the
number of birds present at the end of the count and tested for datiens with the

level of human activity recorded during the count (i.e. the preceding 45 minutes).

The types of activity and variation between survey locations in the level of access are
shown in Map 34.

In testing for correlations @ used actual courdata rather than densities as we

tested each locatioseparately. The correlatiazoefficients are given ifiable6,

where for each site we give the correlation coefficients for all wader species grouped
together, allwildfowl and all species together. For the levels of disturbance we used

B NA2dza YSI adz2NBax +Fff GF1Sy FTNRY (KS WRALl
for correlations using all activities (i.e. total number of events), whtsed

activities only, intertidl activities only, the number of dogs counted over the forty

five minute period and the total number of people.

Correlation coefficientsanrange from-1 to 1, and the closer the value to 0 the

weaker the correlation. Negative valugsuldindicate that, with higher levels of

recreational activitythe number of birds is lesd.ooking at the table,alls shaded in

grey indicate correlations with a significanceabfeast0.05. Some care should be

taken with the interpretation of these pvaluesasth 4 Sada W2 @SNI | LIQZ A
essentially repeatedly testing similar data sets and therefore the probability of there

being significant results increases.

It can be seen thah most cases values are negative, indicating that lower densities
of birds ocurred when levels of human activity were high. In fact for 71 of the
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correlations the coefficients are negative, with positive or values of 0 in 25 cases.
The Turf was the only location with no significant correlations and even here there
are a numbef relatively high negative coefficients. In particular it would appear
that fewer birds tend to occur at the Duck Pond, Lympstone and Powderham when
activity levels are highThere are positive coefficients for the two Starcross sites,
potentially indi@ting that more birds occur here when there are more events on the
intertidal. Scrutiny of the data reveals that events on the intertidal at these sites
occured when exposed mud was present and birds were therefore also present. The
number of events ontte intertidal at these sites was always relatively Id@iven

that bird numbers also vary with the tide and a range of other factors, and that the
sample sizes for some locations are relatively small (meaning it can be harder to
detect significant resul}s there isgoodevidence that use of some parts of the
estuary does seem to be affected by the level of human activity.

The data are plotted ifrigurell, which shows the data by site and by tide state, for
all activities and all bird species combined. Atthe Duck Pond, Lympstone,
Powderham and Starcross South the higher counts tend to be at the lower
disturbance levels and as disturbance increases the number of birds counted
decreases

Where these negative caglations indicate that a pattern of lower bird numbers
occurs with higher levels of access, this indicates that birds are trying to use these
areas and vacating the sites when access levels are high. Areas with consistently
high levels of access might bepected to always have low numbers of birds (and
therefore no correlation between bird numbers and access), and similarly areas with
consistently low numbers of people might be consistently expected to have high
numbers of birds and again no correlatioowd beapparent Negative correlations

are likely to be detected where there is variation in access levels, which the birds
then exploit. Itis perhaps to be expected that sites like the Duck Pond area, where
access varied markedly according to weatbenditions and tide, that the clearest
pattern emerges. By contrast at Topsham, access levels are high and reasonably
consistent, with Goat Walk busy on most visits and access consistent in that people
tend to walk slowly along the same route. As disedgzreviously, at Topsham
numbers of birds appear to be lower than adjacent WeBS sec¢toosentially

indicating a pattern where bird density is slightly reduced here, yet bird numbers
fluctuate relatively little with access.
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Table6: RankSpearman correlation coefficients for different categories of disturbance and the number of birds present

at six main sites within the estuaries. Data for counts made at the end of the survey and the disturbance data relating to
the number of recreation events in the preceeding 45 minutes. Data for all tide states. Pale grey shading indicates
significant correlations at p>0.05 and dark grey indicates those where p<0.01.

Species Activity Duck Lympstone Turf Powderham Starcress  Starcross Topsham
group Pond N. S.
n 43 23 16 17 17 18 28
All Birds All -0.0351 -0.393 -0.049 -0.407 0.003 -0.049 -0.072
Waders All -0.26 -0.424 -0.144 -0.289 0.086 0.038 -0.099
Wildfow Al [S0B20  0.238 0.236 [S0BINN  -0.342 0.04 0.1
All Birds Water 0 -0.423 -0.342 -0.592 -0.375 -0.141 -0.181
Waders Water -0.022 -0.354 -0.304 -0.307 -0.298 -0.103 -0.221
Wildfowl Water -0.034 0.096 0.067 SO 79N -0.266 -0.084 -0.066
All Birds Intertidal -0.178 0.033 0.324 -0.523 0.425 0.426 0.021
Waders Intertidal -0.074 0.232 0.383 -0.453 0.503 0.536 0.036
Wildfowl Intertidal -0.38 -0.206 0.279 -0.354 -0.193 0.197 -0.396
All Birds Dogs -0.199 -0.039 -0.068 0.001 -0.262 -0.043
Waders Dogs -0.115 -0.122 -0.238 -0.317 -0.205 -0.136
Wildfowl Dogs -0.33 0.211 0.105 0.192 -0.262 -0.26
Total
All Birds People -0.324 -0.362 -0.406 -0.268 0.301 0.282 -0.101
Total
Waders People -0.268 -0.336 -0.318 -0.182 0.368 0.347 -0.136

Total
Wildfowl People - 0.158 -0.055 -0.475 -0.021 0.188 -0.023

58



Exe Disturbance Study, Footprint Ecology

750 Exmouth Channel Exmouth Duck Pond Exmouth Maer Tide state
@ falling

500 - ® B high
= AA i low
§ 250 ~ .‘; A A risng
"'6 0 & AA %_ A‘, ° A oA oA
2
O 59 Ly mpstone Pow derham Starcross North
®
g 500 —
=

)
S 2504 “ A.
S ol Al P e/ N PN
5
e Starcross South Topsham Turf
= 750 A
©
F 500 -
A 4,
250 — .° m % & o‘
A ° J
% *Q A u ..'
0_#F_‘I I‘ T T ‘ T - T _I"‘_'I_A T T
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
Number of recreation eventsobserved

Figurell: Levels of recreation and number of birds (counted at the end of the visit) for different sites and different states didtae Number of events observed is the total from the
WRAIFINBEQ® ¢KS E htBothaExnioudth Qhaniel/a6d Efintoih Maér thereniere counts of more than 40 recreation events and no birds.

59



Exe Disturbance Study, Footprint Ecology

5. Flushing and direct observations of birds responding to activities

Overview

Around 14% of groups/recreational events observed acrossuineey locations result in birds being
flushed and undertaking a major flight (more than 50m). Just undeitiivds (62%) of events
evoked no response from the birds.

After controlling for distance, tide and location, birds were more likely to taghtfivhen the activity
took place on the intertidal or on the water compared to the shore. The probability of major flig
events was lower at Topsham and Powderham compared to other siteghargtobability of a major
flight event occurring was lower &w tide. Bait digging on the intertidal, dog walking with dogk of
leads on the intertidal, walking on the shore and intertidal &itdsurfingare the activities which
account for the majority of major flight events. It is dog walkers with their déigeads on the
intertidal that caused the highest percentage of major flights from all the observed potential
disturbance events.

We use the actual route data from visitor work (GPS tracks and face to face interviews) and the
analysis of flight respons@t O f Odzf S GKS WINBIQ 2F AyidSN
activity types. Thesealculationssuggest that, at intermediate tide stages, the average area lost t
windsurferor kitesurferwould bearound 8ha, while a dogalker on the muélats at the duck pond
results in an area lost of arourgha(note that this figure is likely to underestimate the impact of
dogs as we only have route data for the owners rather than the pet). By contrast the disturbanc
caused by someone walking alotngtshore path at Goat Walk at low tide equates to an equivaler
impact of the loss of 0.1ha of intertidal habitat to the birds.

Levels of disturbance: behavioural response to people

5.1 During e&h survey visit the diary element essentially recorded all human activities
and potential disturbance events that might affect birds within the focal recording
area. This diary was maintained even when no birds were present within the
recording area (foexample some prior disturbance or changes in the tide might
have pushed birds out of the recording area). Some of the diary events could also
result in different disturbance events, involving multiple species specific
observations: a single person mighsuirb different birds in different parts of the
survey area and different species may respond differently (e.g. some might take
flight, while others show no response). The data therefore consist of a number of
unique diary entries, some of which couldsudt in multiple potential disturbance
events, each of which we treat as a unique observation. We use the term potential
disturbance event to highlight diary entries that resulted in people/activities
occurring within 200m of birds within the study areBach of these potential
disturbance events could be associated with multiple observations.

5.2 The diary data from the standard watches are summarised in Map 34. The map is
adjusted for survey effort at each location, and shows the hourly rate for a rainge
the more commonly recorded activities (the activities shawe those where the
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rate was at least one per hour at one location or those where across all locations
combined the rate was at least two per hour).

5.3 Across all sites and all visits there w@&¥7 diary entries, of these 2252 took place
when no birds were present within the focal area or the people noted were not
within 200m of birds in the focal area. The remaining 725 entries are potential
disturbance events and occurred within 200m of thieds, however two events
caused the movement of all bird species present (which was impossible to record
accurately) and so these two events have been excluded from this table and within
the focal area.

54 Data are summarised ifable7. The 725 potential disturbance events generated a
total of 1299 species specific observations. Of these, 841 (65%) resulted in no visible
change in behaviour or any kind of response from the birds. Just over a third (36% or
458 obsevations) of these observations resulted in a disturbance of a given species,
with 180 (14%) involving birds undertaking a major flight (displacement of over 50
metres).

Table7: Summary of response data. We treat each potentiadtdrbance event as a unique event. In order to calculate
the totals for the diary events we attributed a single response category to each event in the diary. If an event caused a
range of responses (e.g. a major flight for one species but no responsetfar species, then we categorised each diary
event according to the most extreme response)

Response Number (%) Observations Potential disturbance events: number (%) diary entries
No Response 841 (65) 445 (62)
Alert 75 (6) 69 (10)
Walk/Swim 105 (8) 46 (6)
Short Flight 98 (8) 60 (8)
Major Flight 180 (14) 103 (14)
Total 1299 (100) 723 (100)

Types of activities and disturbance

5.5 There was a very wide range of different activities observed during the standard
watches. Across all counts there were 1288ervations of potential disturbance
events (including birds of prey) involving an individual (or individuals) of a particular
target speciesFigurel2details the response of all birds to each activity diathle8
shows the number of groups recorded per activity. Kite aimtisurfing bait digging
and dogs off leadwere the four activitiesvhich resulted in the most response from
the birds.

5.6 Table8 summarissall potential disturbance events according to both zone and
activity. Just over half (55%) of all observations involved activities on the shore (714
observations)while just over a third (36%,/3 observatios) took place on the
intertidal and the remaiing 8% (103) of observations were from activities which
took place on the water.

5.7 For shorebased events, ju2% (31yesultedin major flight and the majority (45% or
585 observations) resulted in no response from the birds. By contrast, of the 473
potential disturbance events observed on the intertidal 10% (127) resulted in a major
flight by the birdsThe proportion of potential disturbance events observed on the
water that resuledin a major flightvasless than those observed on the intertidal
(onein five compared to one in three).

61



5.8

5.9

5.10

Exe Disturbance Study, Footprint Ecology

On average 1 in 25 events on the shore resulted in a major flight. Of the total 180
major flight observations/1% were attributed to events on the intertidal, 17% to
those on the shore and 12% to events on the water. fitmaber of potential
disturbance events which occurred in the different coastal zones was not,exqual
direct comparison between the impact of activities in different zones needs careful
consideration.

There were a total of 67% more potential disturbamsentsrecorded on the shore
thanonthe intertidal, yet five times as many major flights were caused by activities
on the intertidal This suggests that although fewer activities gaking place on the
intertidal, these activities are much more likaty result in a behavioural response by
the birds.

Bait digging on the intertidal, dog walking with dodkleads on the intertidal,

walking on the shore and intertidal akétesurfingare the activities which account

for the majority of major flight evets. Of all the major flight events, walking on the
shore (without a dog) accounted for 10%, bait digging 16%, dog walker with dogs off
lead on the intertidal 31%, walkers without dogs on the intertidal 15% and

kitesurfers 4%. It is dog walkers with theiogs off lead on the intertidal that caused

the highestnumberof major flightsof all the observed potential disturbance events.
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Cycling (85)

Dog walker, dog on lead (82

Jogger (44)

Rib or similar fast small boat (4:
Motor vehicle (30)

Large boat on outboard motor (18
Canoe on water (16,

Train (14)

Kite Surfer on water (14
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Windsurfer on water (7)
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Person working on stationary boat (i
Other (7)

Dog off lead (6)

Birdwatcher (5)

Person accessing boat or water (X

Moderate ¢ large sailing boat (4,
Shore fishing (4)

Air-bourne (3)

Raptor (2)

Small sailing boat (e.g. Laser / dinghy)
Horse Riding (1,

m No Responsei Alert mWalk/Swim  Short Flight m Major Flight

Figurel2: Responses of birds (grouped across all sites and all species) according to actiettyitiés are listed inorder
of sample size (the sample size being the number of species specific observations, given in brackets).
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Table8: Number (%) of potential disturbance events and response of birds, by activity an@ z@ones were

classified in the field, but where events occurred across multiple zones we simplified these to a single zone: events
that took place on both the intertidal and the shorerere simplified as intertidal only and events which took place on
the intertidal and on the water were simplified as water only.

Activity by zone Regp?)nse Alert Walk/Swim EI?;t:: '\A%ﬁ; Total
Shore

Birdwatcher 1(0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0)
Cycling 72 (6) 6 (0) 3(0) 1(0) 2 (0) 84 (6)
Dog walkeydog off lead 50 (4) 5 (0) 6 (0) 4 (0) 4 (0) 69 (5)
Dog walker, dog on lead 43 (3) 1(0) 7 (1) 2 (0) 4 (0) 57 (4)
Jogger 31 (2 5 (0) 3(0) 3(0) 2 (0) 44 (3)
Kids playing (with or without

parents) 3(0) 0(0) 0(0) 0(0) 0(0) 3(0)
Motor vehicle 6 ) 0 (0) 0 (0) 0 (0) 0 (0) 6 (0)
Other 0 (0) 1 (0) 0 (0) 3(0) 1 (0) 5 (0)
Picnic/people sitting 12 (1) 0(0) 0 (0) 0 (0) 0 (0) 12 (1)
Train 8 (1) 4 (0) 2 (0) 0 (0) 0 (0) 14 (1)
Walking / rambling (without dog) 359 (28) 15 (1) 10 (1) 17 (1) 18 (1) 419(32)
Shore total 585 (45) 37 (3) 31 (2) 30 (2) 31 (2) 714 (55)
Intertidal

Bait digger etc. 31(2) 2 (0) 21 (2) 13 (1) 29 (2) 96 (7)
Birdwatcher 3(0) 0 (0) 0 (0) 0 (0) 1(0) 4 (0)
Cycling 1(0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0)
Dog off lead 3(0) 0(0) 0 (0) 0 (0) 1 (0) 4 (0)
Dog walker, dog off lead 61 (5) 17 (1) 32 (2) 31 (2) 55 (4) 196 (15)
Dog walker, dog on lead 17 (1) 2 (0) 2 (0) 2 (0 2 (0 25 (2)
Fishing (from shore) 4 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (0)
Horse Riding 0 (0) 1(0) 0 (0) 0( 0 (0) 1(0)
Kids playing (with or without

parents) 5(0) 0(0) 0(0) 0(0) 1(0) 6 (0)
KiteSurfer on water 0 (0) 0 (0) 0 (0) 1(0) 4 (0) 5 (0)
Motor vehicle 12 (1) 2 (0) 4 (0) 1(0) 5 (0) 24 (2)
Person accessing boat or water (int

e.g. windsurfers wing across 3(0) 0 (0) 0 (0) 0 (0) 1(0) 4 (0)
mudflat)

Person working on boat (boat

stationary) 4(0) 0(9) 1(0) 0(0) 0(0) 5(0)
Rib or similar fast small boat 0 (0) 1(0) 0 (0) 0 (0) 0 (0) 1(0)
Walking / rambling (without dog) 39 (3) 10 (1) 9 (D 10 (1) 27 (2) 95 (7)
Windsurfer on water 1(0) 0 (0) 0 (0) 0 (0) 1(0) 2 (0)
Intertidal total 184 (14) 35 (3) 69 (5) 58 (4) 127 (10) 473 (36)
Water

Canoe on water 7 (1) 1(0) 2 (0) 2 (0) 4 (0) 16 (1)
Dog off lead 0 (0) 1 (0) 0 (0) 0 (0) 1 (0) 2 (0)
Dog walker, dog off lead 0 (0) 1(0) 0 (0) 0 (0) 0 (0) 1(0)
Kitesurfer on water 1(0) 0 (0) 0 (0) 0 (0) 8 (1) 9(1)
Large boat on outboard motor 15 (1) 0 (0) 1(0) 1(0) 1(0) 18 (1)
Moderate¢ large sailing boat 3(0) 0 (0) 0 (0) 1(0) 0 (0) 4(0)
Other 1 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0)
Person working on boat (boat

stationary) 1(0) 0(9) 1(0) 0(0) 0(0) 2(0)
Rib or similar fast small boat 37 (3) 0 (0) 1(0) 2 (0) 2 (0) 42 (3)
Small sailing boat (e.g. Laser /

dinghy) 1(0) 0(0) 0(0) 0(0) 0(0) 1(0)
Windsurfer on water 1(0) 0 (0) 0 (0) 1(0) 5 (0) 7@1)
Water total 67 (5) 3(0) 5 (0) 7 (1) 21 (2) 103 (8)
Air

Air-borne 2 (0) 0 (0) 0 (0) 0 (0) 1 (0) 3(0)
Raptor 0 (0) 0 (0) 0 (0) 2 (0) 0 (0) 2 (0)
Air Total 2 (0) 0 (0) 0(0 2 (0) 1 (0) 5 (0)
Total 836 (65 75(6) 105(8)  95(7) 180 (14) (1120905;
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Unusual events/observations

5.11

5.12

5.13

5.14

5.15

A wide range of different activities were observed, in different tide conditions,
weather conditions and times of year. It is difficult to gensetjiven the wide

range of different eventg and combinations of activitiesobserved. It is useful
however to consider particular events and observations in detail. While the
standard watches focused on a 500m arc to record counts of birds and respohs
birds in detail, we also recorded additional information for the wider area visible at
each survey poinand notes provide additional detail about how birds respondéd
number of particular events are worth highlighting:

Often it wasgainingaccesdgor particular activities that appeared to cause
disturbance. For example at the Turf on the 30th Janu@fp Zour kayaks were
observed. Redshank, rdteasted merganser and avocet were all recorded as

dzy RSNIF 1Ay 3 I WYLl 22 Ny takinghflgc onlp when thefkaydk& S
were lifted out of the water, rather than when the paddlers approached the shore.
Similarly with crab tillers it often appeared that the person walking out to the tiles
caused more disturbance than the actual chiegkunder the tiles. For example

notes from October 2010 recorded that there was one crab tiler present at the start
of count, subsequently joined by a second, with both present at the end of count.
Walking to begin lifting tilesesulted in disturbancevents being recordedut once

the tiler had started lifting tileso major flight events occurred, birds simply walked
away such thaa bird-free zone of around 30m around the tiler was maintained,

with only herring gulls coming closer.

Some events haparticularly dramatic effectsOn the 5th March 2011 a hovercraft
was recorded, launching at the Duck Pond. The hovercraft did a circuit of the
southern half of the estuary, going as far up river as Powderham Church. All birds
were flushed from the mudfits. The hovercraft was present in the area only for a
few minutes.

Air-borne events were occasionally recorded and were relatively erratic but often
appeared to make the birds particularly jittery. For example on the 13th January at
Topsham a green anyellow helicopter was seen repeatedly, and flying quite low. It
flushed birds from the general ar@e multiple occasionsOn the 18th January a
microlite crossed low over the duck pond area, flushing all the birds from the count
area and a much widerdius. There was also one instance when a remote
controlled model seglane was observed being flown in the Duck Pond area. As
with the microlite, all birds in the area were flushed. This is an example of a new
and perhaps unexpected activity.

On thel2th March 2011 two kitsurfers were observed walking out from the shore

at Exmouth. There was plenty of mud and sand exposed at Exmouth, and the tide
was rising. The two kiseirfers set up their equipment c.700m offshore, well beyond
the count area. fiey then proceeded to kiurfup the length of the estuary. The
event coincided with surveys being conducted simultaneously at the Duck Pond and
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at Topsham, and theametwo kitesurfers were observed to walk across Greenland
bank and to then walk ashor Topsham, within the count area off goat walk. It
was evident that the kiteurfers pushed birds up the estuary and all birds using the
mudflats at the top of the estuary were flushed. Besides the birds within the count
area, this single event resulted c.320 curlew, 40 avocet, 150 blaekled godwit, 8
shelduck and 50 dunlin leaving the mudflats and moving onto the marshes at
Exminster. The birds had not returned by the end of the count.

This latter example and the hovercraighlight how single eants can, in the space
of a few minutes, push birds entirely off large parts of the estuary.

Variation between sites

5.17

5.18

There was some variation between sites in the number of potential disturbance
events recorded and the proportion of these that resultachimajor flight.

Exmouth Channel recorded the highest proportion of major flight events, but the
sample size of potential disturbance events at this location is so small it is difficult to
draw any firm conclusion3he proportion of major flight eventsas also

particularly high at the Duck Pond

Table9: Number and (%) of different types of response to potential disturbance events by location

Location Number No Response Alert Walk/ Short Major Total
of Surveys Swim Flight Flight
Exmouth Channe 9 1(25) 0 (0) 1(25) 0 (0) 2 (50) 4 (100)
Sxmouth Buck 50 36 (22) 10(6) 21(13) 28(17) 71(43) 166 (100)
Exmouth Maer 9 26 (46) 10(18) 6 (11) 7 (13) 7 (13) 56 (100)
Lympstone 28 87 (64) 5 (4) 12 (9) 13 (10) 19 (14) 136 (100)
Powderham 23 130 (68) 22 (12) 20(11) 10 (5) 8 (4) 190 (100)
Starcross North 21 25 (33) 5(7) 13 (17) 6 (8) 27 (36) 76 (100)
Starcross South 25 50 (56) 4(4) 12 (13) 7(8) 16 (18) 89 (100)
Topsham 34 446 (85) 18 (3) 17 (3) 20 (4) 21 (4) 522 (100)
Turf 21 40 (67) 1(2) 3(5 7 (12) 9 (15) 60 (100)
Total 220 841 (65) 75(6)  105(8) 98 (8) 180 (14) 1299 (100)
5.19 Figurel3shows a plot of themumber ofmajor flighs at each location in relation to
the mean number ofliary events recorded per survey at that locatidinereis no
significant correlationFearson Correlation Coefficient®29; p>0.0% indicating
that the sites where birds are being flushed the most are not necessarily those with
the highest number gbeople visiting A similar plot is shown Figurel4, this time
showing thenumberof major flights in relation to the number of potential
disturbance eventper surveyat eachlocation Potential disturbance ents are
those whee birds were present within the focal area and the event was within 200m
of the birds (see methods)Again there is no apparent patte(Rearson Correlation
Coefficient =0.08; p>0.0}p adding further weight to the suggestion that tinember
of times birds are flushed is not related to levels of access per se.
5.20 Looking aFigurel5however, there does appear to be a negative correlation

between the percentage of events that resulted in majatts and the number of
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