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Summary 
 
This document records the results of a Habitat Regulations Assessment (HRA) of 
Great Yarmouth Borough Council’s Core Strategy.   The Borough lies in an area of 
considerable importance for nature conservation with a number of European Sites 
located within and just outside the Borough.    
 
Following an initial screening the assessment identifies the following potential 
adverse effects which are addressed within the appropriate assessment:  

 Impacts from increased recreation pressure on sand dune habitats 
(Winterton - Horsey Dunes SAC) 

 Disturbance to birds at Breydon Water (Breydon Water SPA) 

 Recreational pressure and other urban effects on the little tern colony 
at North Denes (Great Yarmouth North Denes SPA) 

 Increased water abstraction requirements to meet the additional water 
supply needs (Broadland RAMSAR/Broads SAC/SPA). 

 
As a result of the assessment, a detailed package of mitigation measures has been 
identified, amendments to the Core Strategy are recommended and additional 
action is highlighted where further clarification is needed.   
 
The impacts to the sand dune habitats and disturbance to birds at Breydon Water 
are considered relatively straightforward to address.  The little tern colony is already 
vulnerable due to access and pressure from the proximity to a large urban area.  
With respect to water supplies, it difficult to see how sufficient water supply can be 
provided for the level of growth proposed. This is the main issue for Great Yarmouth 
Borough Council to address in accommodating additional growth in the Borough. 
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1. Introduction 

1.1. Overview of process to date 

1.1.1. In August 2006 Great Yarmouth Borough Council published its Core Strategy 
Preferred Options for public consultation.    Following this, considerable changes in 
National Planning Policy, the progress and content of the emerging Regional Spatial 
Strategy and additional evidence within the Great Yarmouth Local Development 
Framework evidence base, have led the Council to prepare and consult upon an 
‘amendment to the Core Strategy.’   This most recent document, published for 
consultation in February 2009, incorporates the additional sources of policy and 
evidence, including the overall increase in the numbers of houses that need to be 
accommodated up to 2025, in accordance with the published East of England Plan, 
which was published by the Government Office for the East of England in May 2008 
with the Secretary of State’s proposed changes incorporated.  

1.1.2. In order to ensure that the Core Strategy is compliant with the requirements of the 
Conservation (Natural Habitats &c.) Regulations 1994, Great Yarmouth Borough 
Council appointed Footprint Ecology, in association with David Tyldesley and 
Associates, to carry out an assessment of the strategy’s implications for European 
wildlife sites, i.e. a Habitats Regulations Assessment of the plan.    The assessment 
findings will assist the Council in preparing a Core Strategy for submission that is fully 
compliant with the requirements of the legislation. 

1.2. Background to the Habitats Regulations Assessment 

1.2.1. The Conservation (Natural Habitats &c.) Regulations 1994, normally referred to as the 
‘Habitats Regulations,’ transpose the requirements of the European Habitats 
Directive 1992 into UK law1. The EC Habitats Directive and UK Habitats Regulations 
afford protection to plants, animals and habitats that are rare or vulnerable in a 
European context.  

1.2.2. Earlier European legislation, known as the Birds Directive 19792, protects rare and 
vulnerable birds and their habitats and includes the requirement for all Member 
States to classify ‘Special Protection Areas’ (SPA) for birds. This involves each State 
identifying the most suitable areas of land, water and sea for the protection of rare 
and vulnerable species listed in the Directive, and areas which are important for 
migratory species, such as large assemblages of waterfowl. 

1.2.3. The Habitats Directive increased the protection afforded to plants, habitats and 
animals other than birds, through stricter protection of species and by the creation of 
‘Special Areas of Conservation’ (SAC). This required each State, working in bio-
geographical regions, to designate the best areas for habitats and species listed in 
annexes to the Directive. Article 6(1) and (2) of the Habitats Directive impose duties 

                                                        
 
1 Council Directive on the conservation of natural habitats and of wild fauna and flora of 21st May 
1992 (92/43/EEC) 
 
2
 Council Directive on the conservation of wild birds of 2nd April 1979 (70/409/EEC) 
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on Member States to establish ecological conservation management measures for 
these areas, to avoid deterioration of their natural habitats and the habitats of 
species, and to avoid significant disturbance of the species in the areas. 

1.2.4. Importantly, by virtue of Article 7 of the Habitats Directive, the procedures relating to 
the protection of SAC equally apply to SPA. Article 7 of the Habitats Directive 
supersedes the previous requirements of the first sentence of Article 4(4) of the Birds 
Directive. 

1.2.5. It should be noted that SPAs and SACs include European Marine Sites, which are 
designated sites below Highest Astronomical Tide. In addition, European Offshore 
Marine Sites (EOMS) are also part of the suite of internationally protected sites. 
Although outside the direct jurisdiction of local planning authorities, there is the 
potential for indirect effects upon European Offshore Marine Sites as a result of plans 
or projects under local planning authority control. 

1.2.6. The UK is also a contracting party to the Ramsar Convention3. This is a global 
convention to protect wetlands of international importance, especially those 
wetlands utilised as waterfowl habitat. In order to ensure compliance with the 
requirements of the Convention, the UK Government expects all competent 
authorities to treat listed Ramsar sites as if they are part of the suite of designated 
European sites, as a matter of policy4.Most Ramsar sites are also a SPA or SAC, but 
the Ramsar features and boundary lines may vary from those for which the site is 
designated as a SPA or SAC. Collectively proposed and classified SPA, SAC and EOMS 
are referred to in this assessment as European sites.  

1.2.7. Until recently, the assessment of the potential effects of a spatial or land use plan 
upon European sites was not considered a requirement of the Habitats Directive. A 
judgment of the European Court of Justice5 required the UK to extend the 
requirements of Article 6(3) and (4) of the Directive to include the assessment of the 
potential effects of spatial and land use plans on European sites. The Habitats 
Regulations have been amended accordingly6. Article 6(3) and (4) of the Habitats 
Directive and Regulations 48 and 85A - 85E of the Habitats Regulations impose duties 
on all public bodies to follow strict regulatory procedures in order to protect the 
European sites from the effects of plans or projects. 

 

                                                        
 
3
 Convention on wetlands of international importance especially as waterfowl habitat, 

Ramsar, Iran, 2/2/71 as amended by the Paris protocol of 3/12/92 and the Regina 
amendments adopted at the extraordinary conference of contracting parties at Regina, 
Saskatchewan, Canada 28/5 – 3/6/87, most commonly referred to as the ‘Ramsar 
Convention.’ 
4 Office of the Deputy Prime Minister, 2005, Planning Policy Statement 9, Biodiversity and 
Geological Conservation, paragraph 6. 
5 ECJ case C-6/04, Commission of the European Communities v United Kingdom of Great 

Britain and Northern Ireland, 20th October 2005. 
6
 The addition of Part IVA (Regulations 85A-85E) to the Habitats Regulations in 2007, under the title 

“Appropriate Assessments for Land Use Plans in England and Wales”. 
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1.3. Outline of the Habitats Regulations Assessment process 

1.3.1. The Habitats Regulations Assessment procedure is outlined in Figure 1 below, which 
illustrates the method of assessment in accordance with Regulation 85B. The site(s) 
affected could be in or outside the relevant plan area. Depending on the outcome of 
the Habitats Regulations Assessment, the LPA may need to amend the plan to 
eliminate or reduce potentially damaging effects on the European site. If adverse 
effects on the integrity of sites cannot be ruled out, the plan can only be adopted in 
accordance with Regulations 85C to 85E, where there are no alternative solutions 
that would have a lesser effect and there are imperative reasons of overriding public 
interest sufficient to justify adopting the plan despite its effects on the European 
site(s). 

1.3.2. The Government is likely to expect that a plan will only need to proceed by way of 
these later tests in the most exceptional circumstances7 because a LPA should, where 
necessary, adapt the plan as a result of the Habitats Regulations Assessment, to 
ensure that it will not adversely affect the integrity of any European site. The 
considerations of Regulations 85C to 85E are not applicable in this case. 

1.3.3. It will be seen that the key stages are evidence gathering, checking for the likelihood 
of significant effects, and then the ‘Appropriate Assessment’ of elements of the plan 
where a likelihood of significant effects cannot be ruled out, followed by the 
introduction mitigation measures, the final consultation and recording the 
assessment upon completion. 

1.3.4. This Habitats Regulations Assessment has taken account of published guidance and 
good practice: 

 Department for Communities and Local Government, 2006, Planning for the 
Protection of European Sites: Appropriate Assessment under The Conservation 
(Natural Habitats &c)  (Amendment) (England and Wales) Regulations 2006: 
Guidance for Regional Spatial Strategies and Local Development Documents; 

 Office of the Deputy Prime Minister (ODPM), Circular 6/2005, Department 
for Environment Food and Rural Affairs Circular 1/2005, Biodiversity and 
Geological Conservation: Statutory obligations and their impact within the 
planning system;  

 Royal Society for the Protection of Birds, 2007, The Appropriate 
Assessment of Spatial Plans in England: A guide to why, when and how to 
do it. 

                                                        
 
7 Department for Communities and Local Government, 2006, Planning for the Protection of 
European Sites: Appropriate Assessment under The Conservation (Natural Habitats &c)  
(Amendment) (England and Wales) Regulations 2006.   This guidance explains that 
potentially damaging options should not be pursued and alternative options considered. 
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Figure 1: Overview of the different steps within a Habitat Regulations Assessment 
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2.  European Sites Potentially Affected by the Core Strategy 

 

2.1.1. The Great Yarmouth Borough lies in an area of considerable importance for nature 
conservation with a number of European sites located within and just outside the 
Borough. The range of sites, habitats and designations is complex. In some areas both 
SPA, SAC and Ramsar designations apply, while other parts of sites or areas are simply 
covered by one designation.  

2.1.2. For our initial screening and evidence gathering we looked at European sites both 
inside and outside of the Borough, because impacts such as water abstraction, waste 
water discharge and increased recreation could have effects well beyond the 
Borough’s boundary. Work in Dorset and Hampshire (Liley et al., 2008, Sharp et al., 
2008b) has shown that coastal sites or large tracts of semi-natural habitat (such as 
the New Forest) will attract a relatively high proportion of residents from up to 20km 
away from the site, so we have used a 20km buffer as our initial area of search. This 
buffer is shown in Map 1 and all European Sites that fall entirely or in part within it 
are summarised in Table 1 

 
Table 1: European Sites in and around Great Yarmouth Borough, entirely or partly within 
20km of the Borough Boundary 

SPA SAC Ramsar 

Broadland The Broads Broadland 
Benacre to Easton Bavents Benacre to Easton Bavents 

Lagoons 
Breydon Water 

Breydon Water Winterton-Horsey Dunes  
Great Yarmouth North 

Denes 
Paston Great Barn  
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3. Baseline Conditions Affecting the European and International 
Sites 

 

3.1.1. By using the buffer distance of 20km, it is intended that a precautionary approach has 
been taken to determining which sites are to be given further consideration within 
the HRA.   Once sites have been screened into the HRA, i.e. those that will be checked 
to determine whether they are likely to be significantly affected by the Core Strategy, 
it is necessary to gather further information on each site.   For the purposes of 
assessment, it is necessary to understand its interest features and site sensitivities in 
order to ascertain whether effects are likely, and then whether those effects are 
likely to have adverse effects upon the integrity of the European site.  Table 2 below 
lists all sites and relevant component SSSIs, providing context and highlighting issues 
that might be relevant in the next stage of the assessment process.   
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Table 2 European relevant to this assessment.  Sites are drawn from table 1 above.  For each site the relevant threats, vulnerabilities and key issues are highlighted, 
along with a summary of the reasons for site designation.  Data are drawn from SSSI condition assessments8, the UK SPA Review site accounts9, SAC/SCI summary 
details

10
  and Ramsar site accounts

11
.  All European sites within 20km are listed together with component SSSIs of European Site within great Yarmouth Borough.   

 
Site Reason for designation, trends in key species (where known) Condition Threats and Reasons for adverse 

condition 
Notes / other 
issues 

The Broads SAC, 
Broadlands 
SPA/Ramsar 
 

Hard oligo-mesotrophic waters with Charophytes, natural eutrophic 
lakes with Magnopotamium or Hydrocharition type vegetation, 
transition mires and quaking bogs, calcareous fens with Cladium 
mariscus and species of the Caracion daravallianae, alkaline fens and 
alluvial forests with Alnus glutinous and Fraxinus excelsior, Molinia 
meadows on calcareous, peaty or clayey-silt-laden soils.   
Desmoulin’s whorl snail Vertigo moulinsiana, otter Lutra lutra and fen 
orchid Liparis loeselii.  
Breeding bittern and marsh harrier (both increasing), wintering hen 
harrier, Bewick’s and whooper swan (no trends available) and wigeon 
(stable) shoveler (declining) and gadwall (stable). 

 Management neglect and succession, 
water abstraction, drainage, sea level 
rise and saline incursions. Sewage 
discharges and agricultural runoff. 
Tourism and recreation 
 

Calcarious fens in 
support Annex II 
fen orchid Liparis 
loeselii 

Relevant component SSSIs 

Burgh Common & 
Muckfleet Marshes 

Floristically-rich fen meadows, tall fen vegetation and drainage dykes. 22 % favourable; 29 % 
unfavourable recovering; 
49 % unfavourable no 
change. 

Water pollution - agriculture/run off Likely to be 
affected by 
upstream 
abstraction issues. 

Hall Farm Fen, 
Hemsby 

Floristically rich unimproved fen grassland with dykes unusual in 
supporting both acidic and calcareous plant communities.  
 

100 % unfavourable no 
change. 

Water abstraction. Water abstraction 
likely to be 
affecting this site. 

                                                        
 
8 http://www.english-nature.org.uk/Special/sssi/search.cfm accessed 1/9/08 
9 http://www.jncc.gov.uk/page-1417,  
10 http://www.jncc.gov.uk/page-1456 
11 http://www.jncc.gov.uk/page-1390 

http://www.english-nature.org.uk/Special/sssi/search.cfm
http://www.jncc.gov.uk/page-1417
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Site Reason for designation, trends in key species (where known) Condition Threats and Reasons for adverse 
condition 

Notes / other 
issues 

Trinity Broads Shallow, inter-connected lakes with fringing reedswamp, wet carr 
woodland and fen. 
 

29 % favourable; 36 % 
unfavourable recovering; 
36 % unfavourable no 
change. 

Inappropriate scrub control. Water 
abstraction. Water pollution - 
agriculture/run off. Water pollution – 
discharge. 

 

Shallam Dyke 
Marshes, Thurne 

Grazing marsh and clearwater drainage dykes. 1 % favourable; 3 % 
unfavourable recovering; 
79 % unfavourable no 
change; 17 % unfavourable 
declining. 

Drainage, Inland flood defence works, 
Water pollution - agriculture/run off 

 

Upper Thurne 
Broads & Marshes 

Open water and marginal reedswamp, species rich mixed and Cladium 
fen, base-poor seepage community, grazing marsh, alder carr. 
Marsh harrier and bittern 
 
 

40 % favourable; 2 % 
unfavourable recovering; 
47 % unfavourable no 
change; 11 % unfavourable 
declining. 

Water pollution - agriculture/run off. 
Drainage. Inappropriate css/esa 
prescription. Agriculture – other. 
Siltation. 
 
 

 

Winterton-Horsey 
Dunes SAC, Great 
Yarmouth North 
Denes SPA 
 

Atlantic decalcified fixed dunes (Calluno-Ulicetea), Humid dune slacks, 
Embryonic shifting dunes, Shifting dunes along shoreline with 
Ammophila arenaria. 
Breeding little tern (variable numbers between years). 

 Declines in management, water 
abstraction, land drainage, scrub 
encroachment. 
 

 

Relevant component SSSIs 

Great Yarmouth 
North Denes 

Full successional sequence of vegetation from pioneer to mature types; 
foredune, mobile dune, semi-fixed dune and dry acid dune grassland, 
accreting ness (promontory) 
Largest UK breeding colony of little tern on the foreshore. 

100 % favourable.   

Winterton-Horsey 
Dunes 

An extensive dune supporting well developed dune heath, slacks and 
dune grassland.  
Little terns breed on the foreshore. 

30 % favourable; 56 % 
unfavourable recovering; 
14 % unfavourable no 

Inappropriate coastal management  
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Site Reason for designation, trends in key species (where known) Condition Threats and Reasons for adverse 
condition 

Notes / other 
issues 

change. 

Breydon Water 
SPA/Ramsar 

Breeding  common tern Sterna hirundo (no trends available), wintering 
Bewick’s swan (declining), avocet Recurvirostra avosetta (stable) and 
golden plover Pluvialis apricaria (stable), ruff Philomachus pugnax, 
wintering Lapwing Vanellus vanellus (SPA) (stable). 
At least 20,000 wintering waterfowl 

 Sea-level rise, recreational disturbance  

Relevant component SSSIs 

Breydon Water The only intertidal flats occurring on the east coast of Norfolk attracting 
large numbers of wildfowl and waders on passage and during the winter 
months.  

100 % favourable.   

Halvergate Marshes Halvergate Marshes support wintering waterfowl including Bewick’s 
swan, lapwing and golden plover. 

32 % favourable; 44 % 
unfavourable recovering; 
24 % unfavourable no 
change. 

Inappropriate weed control. 
Inappropriate css/esa prescription. 
Inappropriate cutting/mowing. Water 
abstraction. Inappropriate ditch 
management 
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4. Check for Likely Significant Effects 

4.1.1. Having published the Amendment to the Core Strategy, Great Yarmouth Council are 
now taking the plan forward, informed by consultation responses, and are preparing 
the Core Strategy for submission to the Planning Inspectorate.   The preparation of 
the submission document will also be informed by sustainability appraisal work.   It is 
essential that options are finally refined with regard to the requirements of the 
Habitats Regulations, and a policy by policy check of the Core Strategy has therefore 
been undertaken.   The check is to determine whether any element of the plan is 
likely to have a significant effect upon any European site, either within or outside the 
borough.   Any potential effects highlighted, or any area where there is uncertainty as 
to whether effects will occur, need to be considered and the potential for effects 
prevented with the application of counteracting measures, or the option no longer 
pursued.   The check of the Core Strategy for the likelihood of significant effects is set 
out within Appendix 2. 

 

4.2. Conclusions and Outcomes of the Check for the Likelihood of Significant 
Effects 

4.2.1. The check for the likelihood of significant effects, as set out within Appendix 2 has 
established that there are a number of elements of the policies that now require 
further consideration.  Areas for further consideration can be summarised as follows:    

 
Recreation 

4.2.2. Will the quantum of development proposed within the plan, and the focus of 
development towards Great Yarmouth, Gorleston-on-Sea and Bradwell result in 
adverse effects upon SAC habitats within Winterton-Horsey Dunes SAC, and SPA 
species within the Great Yarmouth North Denes SPA and Breydon Water 
SPA/Ramsar? 

 
Urban effects 

4.2.3. Will the quantum of development proposed within the plan, and the focus of 
development towards Great Yarmouth, Gorleston-on-Sea and Bradwell result in 
increased urbanisation in close proximity to Winterton-Horsey Dunes SAC, and the 
Great Yarmouth North Denes SPA?   Effects such as lighting, noise, litter, vandalism 
will all increase in occurrence and intensity with increased development in close 
proximity to these European sites. 

 
Water quality and resources 
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4.2.4. Can the quantum of development, both housing and employment development, be 
accommodated without having adverse effects upon European sites in terms of water 
quality?   Of particular relevance is ensuring the ecological integrity of the Broads SAC 
and Broadlands SPA/Ramsar (and Breydon Water?) 

4.2.5. Will the supply of water to meet the demands of new development within the plan 
have any indirect effect upon levels and flow within the Broads SAC and Broadlands 
SPA/Ramsar? 
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5. Appropriate Assessment 

5.1.1. Further information needs to be gathered in relation to the issues highlighted by the 
check for the likelihood of significant effects, in order to determine whether there is a 
potential for particular elements of the plan to have an adverse effect upon the 
integrity of a European site.   The broad filter of the check for the likelihood of 
significant effects indicates where more detailed analysis is required, and the 
following sections give more detailed consideration to those issues highlighted.   
Where, on the basis of further analysis, it is determined that an adverse effect upon 
the integrity of a European site cannot be ruled out, counteracting measures will 
need to be investigated and recommendations made for incorporation into the plan 
at submission stage.   The amended plan, i.e. the plan plus the addition of 
counteracting measures, would then be rechecked prior to submission to ensure that 
it can be concluded that all elements of the plan will not result in adverse effects 
upon the integrity of any European site.   It is essential that the HRA considers all 
opportunities for measures to prevent adverse effects, because in accordance with 
Regulation 85C, the plan making body can only give effect to a plan where it cannot 
be ascertained that the plan will not adversely affect a European site if there are no 
alternative solutions, and the plan must proceed for imperative reasons of overriding 
public interest. 

 

6. Impacts of recreation on sand dunes at Winterton 

6.1.1. Visitor access can be both beneficial and detrimental to sand dune and dune heath 
vegetation, depending on the extent, intensity and existing conditions. Trampling is 
the main factor causing change, but dog fouling and wildfire are also implicated.  
Given the apparent current extent of disturbance at Winterton, it seems probably 
that effects will mainly be deleterious. 

6.1.2. Sand dunes are dynamic systems, changing in response to various factors.  The shape 
and size of dunes depends on the supply of sand and the strength and direction of the 
prevailing wind. However, fewer than 20% of coastal sand dunes in England are 
currently prograding  (building outwards towards the sea), and coastal erosion is the 
dominant process affecting most contemporary dune systems (Crooks, 2004, Lee, 
2001, Ritchie, 2001). Access is one of a variety of factors (such as wind and grazing 
levels) that influences bare ground creation and erosion within a dune system 
(Ritchie, 2001) which may result in surface sand movement, increasing the dynamism 
of a dune system.   

6.1.3. Access can effect the composition of vegetation in addition to causing the 
replacement of vegetation with bare ground. Natural England’s Access and Nature 
Conservation Reconciliation guidance (Lowen et al., 2008) highlights the impacts of 
trampling, citing a range of studies.  The guidance notes that experimental work has 
demonstrated that light levels of trampling can increase plant diversity, but moderate 
to high trampling can lead to increased bare ground, soil compaction, loss of plant 
species diversity and changes in vegetation height.   

6.1.4. However, differences exist between dune habitats. For example, Coombes (2007) 
explores the relationship between the amount of passes (footfalls) and reduction in 
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vegetation cover in different habitats.  For yellow dunes and grey dunes the 
relationship appears to be linear, suggesting that the impact is proportional to the 
amount of access.  The slope is steepest for yellow dunes, suggesting that yellow 
dunes are the more sensitive.  The relationship for foredunes appears to be curvi-
linear, with a small amount of trampling resulting in a disproportionately high impact 
(e.g. Coombes, 2007).   Another experimental study compared the resistance and 
resilience of three typical plant communities belonging to mobile dunes, semi-fixed 
dunes, and fixed dunes.  Only the vegetation cover of the semi-fixed dune benefitted 
from long-term trampling and had a very high resilience.  This response was explained 
largely by soil compaction increasing soil stability and moisture content (Lemauviel 
and Roze, 2003).  

6.1.5. It is therefore important to consider access impacts on dune systems within the 
context of the site, the levels of pressure and the nature conservation interest.  Light 
trampling or disturbance may be beneficial, but it is generally accepted that 
recreational pressure results in a decrease in species diversity within dunes (Bonte 
and Hoffman, 2005), and that a threshold can be reached where irreversible damage 
can occur (Covey and Laffoley, 2002, Curr et al., 2000, Ritchie, 2001).  However, it is 
often difficult to identify at what point this may threshold may occur.  A survey of 
Scottish sand dune systems led to a proposal that an acceptable proportion of bare 
sand within a site might be 2.5% (Ritchie, 2001).  Much higher percentages of bare 
ground may be acceptable in some circumstances, especially where specialised dune 
invertebrates occur (L. Howe, pers. comm.).  The condition monitoring guidance12 for 
sand dune SACs suggest bare ground should be no more than 15% cover and notes 
that an element of instability is a positive attribute as bare surfaces are essential for 
invertebrates and a cycle of small-scale erosion and recolonisation imparts greater 
diversity to the system. There are examples of sites where human erosion within a 
dune system is seen as positive (Reimers, 2001). A key issue is therefore how to 
achieve appropriate levels of visitor pressure within a mosaic of habitats that changes 
in distribution over time. 

6.1.6. Dune systems are also vulnerable to nutrient enrichment from dog fouling. Dogs 
typically defecate within 10 minutes of a walk starting, and as a consequence most 
deposition tends to occur within 400m of a site entrance (Taylor et al., 2005). 
Similarly, dogs will typically urinate at the start of a walk, but they will also urinate at 
regular intervals during the walk too.  The total volume deposited on sites may be 
surprisingly large.  For example, at Burnham Beeches NNR over one year, Barnard 
(Barnard, 2003) estimated the total amounts of urine as 30,000 litres and 60 tonnes 
of faeces from dogs.  Limited information on the chemical composition of dog faeces 
indicates that they are particularly rich in nitrogen (see work cited in Taylor et al., 
2006). 

6.1.7. Nutrient levels in soil are important factors determining plant species composition 
and on sand dune sites the typical effect will be equivalent to applying a high level of 
fertilizer, resulting in a reduction in species richness and the presence of species 
typically associated with more improved habitats.  A lush green strip is often evident 
alongside paths, as nutrient enrichment can also lead to more vigorous growth and 
flowering (Taylor et al., 2006). 

                                                        
 
12

 http://www.jncc.gov.uk/pdf/CSM_coastal_sand_dune.pdf 
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6.1.8. Wildfire can be a further impact of visitor access.  For example, increased fire 
incidence is a feature of heaths with high levels of visitor access (Kirby and Tantrum, 
1999, Underhill-Day, 2005)  While controlled fires have been part of beneficial 
heathland management for hundreds of years, uncontrolled wildfires can be 
destructive as they are not targeted at specific stages in the heathland cycle, 
restricted to a pre-determined size or to the winter (Kirkby & Tantrum,1999).  Work 
on the Dorset heaths (Rose and Clarke, 2005) showed a clear peak in the numbers of 
wildfires during April-August , the period when potential damage to heathland fauna 
and flora is at its greatest. The majority of wildfires were arson, followed by out of 
control campfires.  

6.1.9. The effects of fires on wildlife depend on their extent and frequency. The effect of 
individual fires depends on date, fire temperature and duration. Fire destroys 
heathland vegetation, which, depending on substrate and fire characteristics, can 
take 4-20 years to re-establish, most areas going through successional grassland 
stages, and some on better soils ending up in woodland rather than heathland. 
Particularly hot, slow-moving fires can destroy seedbanks and even the peat layer, 
thus extending the time taken for heathland vegetation to re-establish.  

6.1.10. The main car park for Winterton is in Winterton-on-sea, and is 8.8 miles from Great 
Yarmouth, which the AA estimates as a 21 minute drive. Anecdotal evidence suggests 
that the site is currently used by local people, beach visitors and dog walkers from as 
far as Norwich (20.5 miles, 43 minutes) and tourists (particularly in the summer).  The 
car park tends be full in the summer, and visitors often park on the dune vegetation 
along beach road either to avoid paying the car park fee, or if the car park is busy. 
Much of the site currently has open access, and a public right of way runs along the 
eastern side.  There are several rights of way leading from the Winterton-on-sea 
through the dunes to the beach, and similar paths at Horsey and Horsey Corner. In 
addition the site is crossed with many small paths leading through the dunes to the 
beach and also through the site parallel with the shoreline. Pressure appears greatest 
between the most seaward of the paths leading north from the carpark and the 
beach, where a multitude of small paths lead through the dunes to the beach.  

6.1.11. Trampling, dog fouling and wildfires are currently considered to be at the “nuisance 
level” at Winterton (R. Southwood, pers. comm.) but are not thought to be 
significantly affecting the site’s ecological integrity. The use of vehicles (particularly 
motorbikes) on the dunes is currently prohibited but nonetheless occurs.  The 
presence of a car park and the relatively short distance from Great Yarmouth means 
the site’s visitor numbers are likely to increase with the projected housing increase in 
Great Yarmouth.  The strict controls for car numbers within the URC may mean that 
the increase in visitor numbers is not necessarily in proportion to the increase in 
housing.  It is not possible to quantify this as there are no visitor data available for the 
site.  The site is already popular with dog walkers, and is likely to attract people 
looking for a longer walk and wilder experience than can be found closer to 
Yarmouth.  Trampling, dog fouling and wildfires are all likely to increase with 
increased visitor pressure.  An increase in vehicles using the dunes is also possible and 
would compound trampling effects.  These increases need to be considered in the 
light of proposed large scale proposed development north-east of Norwich (including 
the Rackheath ecotown), 17.7 miles or approximately 40 minutes drive away from 
Winterton.  
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6.1.12. The main effect of increased visitor pressure is likely to be an increase in trampling. 
This will increase the area of bare ground, compaction and surface movement of 
sediment, loss of vegetation species diversity and cover.  The mobile dunes and fixed 
dunes (particularly lichen rich areas) are likely to be the most vulnerable. For most of 
the dune habitats the impact will be in proportion to the extent of changes in access.  
The exception is the foredunes, where small increases in trampling could have a 
disproportionate affect.  Aerial photos show clearly the degree of fragmentation of 
the foredune through current trampling pressure (see Map 2).  Further increase in 
visitor pressure is likely to mean an increase in the number of interlinked paths, path 
widening and extension, and in the enlargement of path nodes (Curr et al., 2000). 

6.1.13. It is not currently possible to quantify what these changes will mean in terms of 
actual increases in bare ground and sand mobility and corresponding decreases in 
vegetation cover, or the extent or nature of vegetation species diversity loss or 
indeed to predict whether an increase in trampling could tip vegetation changes 
beyond a threshold where damage is irreversible.   

6.1.14. Current nature conservation objectives for the site include maintenance of  the range 
of habitats and associated species reflecting the different stages of succession by 
maintaining, or restoring where necessary, the natural processes and dynamics of 
dune development and succession.  It is possible that north of beach road, where the 
site is stabilised by the presence of a sea wall, a low increase in pressure may 
enhance the dynamism of the sand dune system, helping maintain a diverse system.  
However effects may be patchy, with localised loss of diversity around trampling hot 
spots and there is the risk of rapidly reaching a threshold beyond which destruction of 
the foredunes occurs. South of beach road, where there is no sea wall, erosion may 
be a more immediate consequence of greater trampling pressure.  Higher increases in 
pressure is likely to cause erosion and loss of species diversity in both areas.  

6.1.15. An increase in dog fouling and wildfire will negatively impact on the site. However, it 
is not possible to quantify the extent of the potential impacts outlined above.   

6.1.16. Car parking along beach road at Winterton currently occurs, particularly in the 
summer.  An increase in this is likely, and would further damage the dune vegetation 
alongside the road. 

6.1.17. Given the evidence set out above there is clearly potential for there to be adverse 
effects on the integrity of the dune systems from human recreation pressure.  
Counteractive measures for avoidance and mitigation are therefore considered in the 
mitigation section of this assessment.   
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7. Disturbance at Breydon Water 

7.1. Overview of Human Disturbance to birds 

7.1.1. Human disturbance of birds has become a key issue for both conservationists and 
researchers in recent years.  Disturbance can be defined as any human activity that 
influences a bird’s behaviour or survival.  There are a wide variety of studies which 
describe disturbance effects (Hill et al., 1997, Nisbet, 2000, Woodfield and Langston, 
2004).  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 applicability of the methods of study and the impacts on bird 
populations (Gill, 2007).  

7.1.2. Most studies of disturbance demonstrate behavioural effects, such as birds changing 
their feeding behaviour (e.g. Burger, 1991, Fitzpatrick and Bouchez, 1998, Thomas et 
al., 2003a, Verhulst et al., 2001) taking flight (e.g. Burger, 1998, Stalmaster and Kaiser, 
1997, Blumstein et al., 2003 , Fernandez-Juricic et al., 2001, Fernandez-Juricic et al., 
2005, Webb and Blumstein, 2005, Blumstein, 2003) or being more vigilant (Randler, 
2006, Fernandez-Juricic and Schroeder, 2003).  Other studies have focused on 
physiological impacts, such as demonstrating changes in the levels of stress hormones 
(Remage-Healey and Romero, 2000, Tempel and Gutierrez, 2003, Walker et al.) or 
monitoring changes in heart rate (Nimon et al., 1996, Weimerskirch et al., 2002).  
While behavioural and physiological studies show an impact 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 and a short flight in unlikely 
to have a major impact on the individual in question, let alone the population as a 
whole.   

7.1.3. Certain impacts of disturbance are perhaps more likely to have a population impact.  
Direct mortality resulting from disturbance has been shown in a few circumstances 
(Yasue and Dearden, 2006, Liley, 1999) and many (but not all) studies have shown a 
reduction in breeding success where disturbance is greater (e.g. Arroyo and Razin, 
2006, Ruhlen et al., 2003, Bolduc and Guillemette, 2003, Murison, 2002).  There are 
also many examples of otherwise suitable habitat being unused as a result of 
disturbance (Gill, 1996, Kaiser et al., 2006, Liley et al., 2006, Liley and Sutherland, 
2007).  Very few studies have actually placed disturbance impacts in a population 
context, showing the actual impact of disturbance on population size (but see Liley 
and Sutherland, 2007, Mallord et al., 2007, Stillman et al., 2007, West et al., 2002).   

7.1.4. Studies have shown disturbance effects for a wide range of activities besides simply 
people, for example aircraft (see Drewitt, 1999), traffic (see Reijnen et al., 1997 for a 
review), dogs (Banks and Bryant, 2007, Lord et al., 2001) and chainsaws (Tempel and 
Gutierrez, 2003, Delaney et al., 1999).  There is still relatively little work on the effects 
of different types of water based craft and the impacts from jet skis, kite surfers, 
windsurfers etc (see Kirby et al., 2004 for review).  Some 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, group size) 
will both influence the response (Beale and Monaghan, 2004b, Delaney et al., 1999).   
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7.1.5. Many authors define a definitive distance beyond which disturbance is assumed to 
have no effect and this is then used to determine set-back distances or similar 
(Rodgers and Smith, 1995, Rodgers and Smith, 1997, Stalmaster and Kaiser, 1997, 
Fernandez-Juricic et al., 2001, Fernandez-Juricic et al., 2005, Fernandez-Juricic et al., 
2004).  It is inappropriate to set such distances as responses to disturbance vary 
between species (Blumstein et al., 2005) and between individuals of the same species 
(Beale and Monaghan, 2004a).  Particular circumstances, such as habitat, flock size, 
cold weather or variations in food availability will also influence birds’ abilities to 
respond to disturbance and hence the scale of the impact (Rees et al., 2005, Stillman 
et al., 2001).  Birds can also modify their behaviour to compensate for disturbance, 
for example by feeding for longer time periods (Urfi et al., 1996).  Birds can become 
habituated (Walker et al., 2006, Nisbet, 2000, Baudains and Lloyd, 2007) to particular 
disturbance events or types of disturbance, and this habituation can develop over 
short time periods (e.g. Rees et al., 2005).  The frequency of the disturbance event 
will determine the extent to which birds can become habituated, and therefore the 
distance at which they respond.   

7.1.6. Population impacts are not necessarily relative to the scale of disturbance (Liley and 
Sutherland, 2007, Mallord et al., 2007), i.e. small changes 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 reflecting the true impact of 
disturbance.  Therefore, while the use of a single set-back 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 are avoided. 

7.1.7. Rather than rely on set distances, it is instead necessary to consider the species’ 
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 disturbance, 
at which locations, are likely to have an impact.   

 

7.2. Breydon Water 

7.2.1. Breydon Water is a tidal estuary at the mouth of the River Yare and its confluence 
with the rivers Bure and Waveney. Extensive areas of mud are exposed at low tide 
and these form the only intertidal flats occurring on the east coast of Norfolk.  The 
site occupies a key position on the east coast for a range of wintering, passage and 
breeding bird species.  The estuary is adjacent to the urban area of Great Yarmouth.  

7.2.2. The mudflats are characterised by growths of green algae Enteromorpha sp. and Ulva 
sp. and two uncommon species of Eel-grass Zostera marina and Z. noltii. These plants, 
together with an abundant invertebrate fauna, attract large numbers of ducks and 
waders to feed in the estuary at the appropriate seasons. Numbers of passage and 
wintering waterfowl using the estuary will build from July onwards through the 
winter until March.The SSSI citation highlights: 

 Nationally important wintering flocks of Wigeon (winter maximum 4,500 birds) and 
Shelduck (1,000)  

 Internationally important flock of Bewick’s Swans (120) 

 Notable wintering wildfowl including Goldeneye, Red-breasted Merganser, Pintail, 
White-fronted Goose and Pink-footed Goose.  
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 Large flocks of waders with a total winter maximum of 3– 6,000 birds. The most 
numerous species are Knot, Dunlin, Redshank and Ringed Plover are the most 
numerous.  

 Several uncommon species are recorded with some regularity, the most noteworthy 
being Spoonbill, Avocet and Mediterranean Gull.   

7.2.3. Bitterns have recently started breeding in the borrow-dyke running along the south 
shore of the estuary. 

7.2.4. During the non-breeding season, the main impacts of human disturbance on birds is 
interruption to foraging and, to a lesser extent, roosting (Woodfield and Langston, 
2004).  The extent to which disturbance affects the actual distribution of birds within 
a site will vary according to the species involved, the availability of other resources 
and the birds’ own state.  If birds are under stress, for example during cold winter 
weather when food resources are scarce, they may be less easily disturbed than at 
other times (Burton, 2007, Stillman and Goss-Custard, 2002), they may simply not be 
able to afford to stop feeding. There may also be seasonal variation within a species’ 
responsiveness to disturbance, as individuals alter their threshold in response to 
shifts in the basic trade-off between increased perceived predation risk (tolerating 
disturbance) and the increased starvation risk of not feeding, i.e. avoiding disturbance 
(Stillman and Goss-Custard, 2002).   

7.2.5. 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 recreational use, such as coastlines.  Many 
species may appear to avoid human presence (e.g. Ravenscroft et al., 2008) but this 
avoidance may not reduce the number of animals supported in an area.  Assessing 
the influence of disturbance on the relationship between animal distribution and 
resource distribution provides a means of assessing whether numbers are 
constrained by disturbance (Gill et al., 2001b).  A variety of studies have examined the 
impacts of disturbance on the behaviour of estuary waders in particular.  Some 
studies have sought to extrapolate findings to make inferences about population 
effects.  Shorebird survival on non-breeding grounds is a factor in population 
limitation. 

7.2.6. 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 goose Branta bernicla, common shelduck Tadorna tadorna, dunlin 
Calidris alpina and common redshank Tringa totanus) decreased with increased 
proximity to a footpath access point on weekends, when use was likely to have been 
greatest (Burton et al., 2002).  Similarly, recreational use (particularly dogs running 
off the lead) of shorebird foraging areas reduced foraging time of sanderlings Calidris 
alba, according to a study in the United States (Thomas et al., 2003b).  Walkers were 
the most common potential disturbance event recorded in a study on two Suffolk 
estuaries (Ravenscroft et al., 2008).   

7.2.7. In contrast, another study on the Suffolk estuaries, that looked at the effects of 
disturbance on wintering black-tailed godwits Limosa limosa found that the presence 
of footpaths had no effect of the numbers of birds supported by adjacent intertidal 
areas once bivalve food supply had been taken into account (Gill et al., 2001a).  
However, caution was suggested in extrapolating these findings to other species or 
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other life-cycle stages, particularly because fieldwork was only conducted on 
weekdays, when recreational disturbance can be assumed to have been lower 
(Woodfield and Langston, 2004). 

7.2.8. At Breydon Water the main issues are potentially: 

 Increased levels of access along the northern shore, adjacent to the area of 
saltmarsh that forms a high tide roost.  This area is currently easily accessible from 
the Asda car-park adjacent to the railway station.  An under-pass provides 
unrestricted access onto the seawall without the need to cross the by-pass.  There is 
a bird hide here.   

 Increased level of access along the southern shore, from the Bradwell area.  This 
would have potential implications for breeding bittern and wintering birds feeding 
on the mudflats and adjacent marshes.   

 

7.3. Visitor monitoring 

7.3.1. A single day of visitor monitoring was conducted at Breydon Water in mid winter 
2009, coinciding with cold weather and a peak time of year for waterfowl.  The 
monitoring was conducted on the 31st January along the northern shore of Breydon 
Water, at the underpass next to the Asda car-park.  This path provides access onto 
the seawall and the path is adjacent to areas of saltmarsh and mudflats used by 
feeding and roosting waterfowl within Breydon Water SPA. 

7.3.2. Standard time periods were used (0700-0900; 0930-1130; 1200-1400;).  All visitors 
using the shoreline path were counted and an attempt was made to interview one 
person from each group of visitors returning towards the car-park.  Counts were also 
made of people seen walking along the sea wall on the southern shore. Fewer 
visitors, and far fewer dogs, were counted along the north shore. 

 
Table 3: Visitor totals along the northern and southern shores of Breydon Water, within standard 
time periods on a single date in January. 

 Walking away from Grt Yarmouth Walking towards Grt Yarmouth 

0700-
0900 

0930-
1130 

1200-
1400 

1430-
1630 

0700-
0900 

0930-
1130 

1200-
1400 

1430-
1630 

Northern shore 2 (1) 1 (0) 6 (0) 7 (2)   5 (0) 8 (1) 

Southern shore 5 (9) 6 (4) 7 (8) 10 (3) 7 (3) 6 (4) 5 (5) 2 (0) 

 

7.3.3. Six different interviews were conducted with people visiting the northern shore.  Only 
one person from each group was interviewed.  Three of the interviews were with 
people on their own, and the remaining three involved groups of 2, 3 and 4 people.  
There was one refusal.   

7.3.4. One of the people on their own was visiting to walk their dog.  The other interviews 
involved either people walking(the group of 2) and all the other groups were visiting 
to go birdwatching.   

7.3.5. Two of the interviews (the group of four and one of the groups of 1) were tourists, on 
birdwatching holidays.  The group of three, also visiting to go birdwatching, were 
from Pulham St Mary, nr Diss.  Only the dog walker was from Great Yarmouth, giving 
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a postcode approximately 500m from the interview location.  This was the only 
interviewee to arrive at the site on foot.    

 

7.4. Scale of impact 

7.4.1. The visitor monitoring suggests relatively low levels of use.  The exposed, open nature 
of the site and linear access means that visitor levels may well be relatively low and 
focused near to the access points.  The high tide roost site at the north of the estuary 
is actually separated from the sea wall by a channel (Figure 2), and therefore it is 
impossible to access the saltmarsh used by the roosting waders.  People on the 
skyline may cause some disturbance but people on the seawall are not necessarily 
silhouetted against the skyline as the main road (the A12) is elevated behind the 
seawall.  The tern rafts, used by breeding terns, are some 200m from the seawall and 
again separated from the shore by a channel.  To reach the shoreline nearest to the 
rafts it is necessary to walk approximately 1300m along the seawall from the Asda 
car-park, the only access.  At the northern end of Breydon Water we therefore 
believe that there may be some potential for increased disturbance, but that this is 
unlikely to be a major issue for the SPA.   

 

 

7.4.2. Access to the southern shore of Breydon Water is less straightforward.  There is 
access from near the A12 at the northern end of the estuary.  There is a park (Herbert 
Barnes Park) here that provides some informal green space but appears (from a site 
visit in May 2009) to be relatively underused.  The park is owned by Great Yarmouth 
Borough Council, but lies within the planning boundary for the Broads Authority.  The 
main channel of the river is adjacent to the seawall here, so there is no intertidal 
habitat for feeding waders.  In fact it is not until c.1500m from the A12 bridge that 
the seawall starts to run adjacent to open mud flats.  There is then no further public 
rights of way onto the seawall on the southern shore until Burgh Castle.  Access to 
the area of seawall and grazing marsh between Great Yarmouth and Burgh Castle 
(e.g. from Bradwell) is therefore currently difficult and it is unlikely that this will 
change in the future.  It is expected that access levels will continue to be low and 
therefore have little impact on the SPA.  However, there is some uncertainty, given 
that the core strategy does promote Bradwell (directly to the south of the estuary) 

Figure 2: Northern part of Breydon Water and saltings used by roosting waders.  The two views are 
of the same area of saltings, the left hand image taken from the underpass and the right hand view 
from the side of the road, on the bridge over the river.   
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for new housing, and given that bird species such as breeding Bittern are present 
along the south shore, some further checks will be necessary.  It will be important to 
ensure measures are in place to check that access levels remain low and that 
potential mitigation or avoidance measures can be put in place should access levels 
increase.  These are discussed further in the mitigation section of this report. 
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8. Impacts of increased housing on little terns 

8.1.1. Little terns have declined within the UK and the colony at Great Yarmouth holds 
c.10% of the UK population.  This is the largest little tern colony in the UK and is 
designated as a Special Protection Area (SPA).  A Habitats Directive Assessment of the 
East of England Regional Spatial Strategy (RSS)13 highlights existing disturbance 
impacts and future impacts arising from built development in the Great Yarmouth.   

8.2. Ecology of little terns 

8.2.1. In 1998-2002, England supported about 1520 pairs of little terns, some 79% of the 
British total, around 7-9% of the European total and some 1-3% of the global total 
(Mitchell et al., 2004).  Across Europe the species has suffered a long-term decline in 
numbers and some contraction of the breeding range (Burfield and Van Bommel, 
2004, Tucker and Heath, 1994), and is thus regarded as of conservation concern in a 
European and United Kingdom context. 

8.2.2. The little tern is the smallest of Europe’s terns.  It is a summer migrant (present from 
mid April to October).  Their diet of small fish and invertebrates are caught by diving 
and the birds tend to feed on their own or in small parties in inshore waters.  The 
nest is a shallow scrape in sand or shingle in which usually two to three eggs are laid, 
between mid May and the end of June.  Up to two replacement clutches can be laid if 
the eggs are lost.  Nest failure rates vary markedly between years. Predation is the 
main cause of nest failure; other factors include flooding, disturbance and predation 
by dogs (Medeirosa et al., 2007).  Most colonies are small and typically transitory, 
birds moving with food supplies, or as a result of other factors (Brown and Grice, 
2005).   

 

8.3. Evidence for disturbance effects for little terns and efficacy of protection 

8.3.1. There are few direct studies of little terns and the impacts of disturbance.  In North 
America the  least tern – a near identical species – has been shown to avoid nesting in 
areas with high disturbance but otherwise suitable habitat (Gochfeld, 1983).  In 
Portugal little terns have shifted away from nesting on sandy beaches and instead 
they are using man-made salinas (saltwater ponds).  This shift is thought the be linked 
to human disturbance and habitat loss (Catry et al., 2004). 

8.3.2. In Portugal low breeding success of little terns has shown to be associated with 
human activities (Calado, 1996).  Detailed nest monitoring has evaluated the 
influence of human disturbance on breeding success of little terns and the interaction 
with the seasonal variation in the birds’ breeding biology (Medeirosa et al., 2007).  
The percentage of nests producing hatched chicks varied between 26.7% and 66.4% 
in different years and habitats. The main causes of hatching failure varied between 
years and habitats, but predation, flooding and human activities were very common.  
The presence/absence of protective measures (warning signs and wardening) was the 
most important predictor of nesting success, with birds being up to 34 times more 

                                                        
 
13

 http://www.gos.gov.uk/goee/docs/193657/193668/Regional_Spacial_Strategy/recreation1 
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likely to succeed with protective measures. Nests were also more likely to succeed 
earlier in the season.  

8.3.3. While there are few studies, there is direct evidence of disturbance impacts.  The 
work in Portugal clearly shows the benefit of protecting colonies.  Many colonies in 
the UK are protected and measures employed at colonies include reducing 
disturbance by people and dogs through wardening, public education and fencing, 
moving nests to safer locations, raising individual nests or even whole nesting areas 
above the level of high spring tides.  These measures can result in large, dense 
colonies in fixed locations, which in turn act as a focus for predators.   

8.3.4. Fewer large colonies may also likely to be more vulnerable to single events, such as 
storm surges or vandalism.  We therefore have no understanding of how disturbance 
may impact little terns at a population level.  There are a complex range of factors, 
including predation, site management and coastal dynamics that will interact with 
disturbance.  If disturbance leads to birds clustering into large colonies that are fixed 
then there are long term risks in terms of predation, vandalism etc.   
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8.4. Great Yarmouth little tern colony 

8.4.1. Detailed accounts of the history of the little tern colony at Great Yarmouth are 
provided by Allard (Allard, 1990) and also by Brown & Grice (Brown and Grice, 2005), 
who compare the numbers of nesting terns in each year with other major colonies.  
Further information is available in a series of annual reports produced by RSPB staff.  
Radio telemetry results exploring feeding ranges are described by Perrow et al. 
(Perrow et al., 2006). 

8.4.2. There were no records of little terns nesting in the area until the second world-war.  
In the early years birds nested on off-shore sand banks and on the main beach area, 
but breeding success was poor and numbers very low and breeding erratic, perhaps 
due to disturbance.  Around 1985 a substantial colony became established and fifty-
five pairs nested in 1986.  Rapid action by Yarmouth RSPB members' group, 
supported by the RSPB regional office and volunteers from Strumpshaw reserve and 
with support of Yarmouth Borough Council resulted in the colony being roped off.  A 
full-time RSPB warden was quickly appointed and 96 flying young were fledged.  The 
following season the Yarmouth colony was again highly successful despite often 
abysmal weather. The favoured stretch of shingle beach and marram was again 
fenced off and seventy pairs nested.  Numbers continued to rise and peaked in 1991, 
when 277 pairs nested.  Since 1991 numbers have fluctuated markedly.  A summary 
of recent years (2001 – 2008) breeding success and nest counts is given in Table 4, 
Figure 1 and Figure 3, and key points are highlighted below:   

2001: 265 nests, with some chick losses to kestrels and 102 fledglings.  

2002: An atypical year with many nests vandalised, an event that had never occurred 
previously. The vandals virtually destroyed the site14, electric fences were ripped up 
and eggs smashed.  

2003: Few nests at North Denes and the colony nested at Winterton, thought to be 
due to disturbance (from prolonged helicopter flights over North Denes) and high fish 
abundance allowing flexibility in the choice of nesting site. Twenty-four hour cover 
was not implemented at Winterton, but only low predation levels occurred.  During 
November of 2003, pile driving started for the offshore wind turbine bases on Scroby 
Sands. 

2004: Although it is not clear whether the pile driving affected local fish populations, 
low food availability in resulted in the first time that no nests hatched at North Denes.   

2005: Fish levels had not improved significantly in and the extra time spent away from 
the colony in search of food may have influenced the high chick loss to kestrels.  

2006: Although fish abundance was not as high as in 2003, this season produced a 
record number of nests and a high fledgling rate due to diversionary feeding of 
kestrels.   

2007: At North Denes a peak nest count of 261 was recorded on 22nd June. Nest 
losses were high, mainly due to fox predation and desertion, and hatching rate was 
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 http://news.bbc.co.uk/1/hi/england/2029292.stm 
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calculated as 36.4%. Chick losses were also relatively high, 147 chicks seen predated 
by kestrels with a further 78 possible predations. Wet weather, high tides and fox 
predation also contributed to chick mortality. 156 fledglings were recorded, leading to 
a productivity estimation of 0.60 fledged young per pair.   

2008: A peak nest count of 350 nests was recorded on 27th June with a mean clutch 
size of 2.11 eggs. Due to effective wardening and on one occasion, lethal control, fox 
predation was relatively low: an estimated 15% of nests being predated by foxes, 
compared with 37% in 2007. Long-eared owls were present throughout the season at 
night with 198 confirmed sightings and their presence around the colony was thought 
to have kept adults away from the nest (M. Smart, pers. comm.).  A high tide 
coinciding with strong on-shore winds on 21st July washed out approximately 35 nests 
and 16 dead fledged birds were found on the shore when the tide receded. A peak 
count of 165 fledglings was recorded leading to a productivity estimation of 0.47 
fledged young per pair. 

8.4.3. Radio telemetry studies (Perrow et al., 2006)have shown that birds nesting at North 
Denes tended to feed near to the colony, with home ranges of less than 6.3km2.  By 
contrast failed breeders (i.e. those without an active nest) had ranges of up to 52km2.  
These results imply that the location of the breeding colony in relation to food stocks 
is likely to be critical.   
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Table 4: Numbers of nests and fledging success at key locations, 2001 – 2008.  “Other” refers to Eccles (nesting commenced here in 2003) and Waterways (nesting last 
recorded here in 2001).  Data all from RSPB monitoring.  

Year 
Number of nests Fledglings 

Notes North 
Denes 

Winterton Other Total 
North 
Denes 

Winterton Other Total 

2001 265 ? 6 266 102 ? ? 102  

2002 98 ? 0 98 5 ? 0 5 North Denes Colony 'vandalised' 31/5/01. Most subsequent re-lays washed out by high tides 

2003 9 233 30 271 2 447 60 509 
Low-flying police helicopter during first 3 weeks of May at North Denes believed to have 
influenced site choice 

2004 17 149 40 206 0 0 0 0  

2005 196 83 36 315 11 0 0 11 
High level of chick loss at North Denes due to predation from kestrels.  At Winterton, all nests 
deserted, believed to be related to low fish abundance. None hatched. 

2006 369 0 0 369 673 0 0 673 Start of study investigating effectiveness of supplementary feeding of kestrels 

2007 261 83 25 369 156 0 0 156 
High nest loss at North Denes due to fox predation and desertion.  High predation rate of 
chicks from kestrels. 

2008 350 15 0 365 165 0 0 165 Relatively low success rate at North Denes partly attributed to long-eared owls 
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Figure 3: Numbers of nests per year at North Denes and nearby sites 
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8.4.4. The North Denes little tern colony is under intense pressure, and numbers have 
fluctuated markedly.  Predation rates have often been high.  Large colonies tend to 
attract predators, such as mustelids, foxes, hedgehogs, sparrowhawks, gulls and 
crows.  Once colonies become fixed at a particular location and the birds nest at high 
densities predators will always be an issue.  Kestrels have been a particular problem 
at Great Yarmouth, and artificial feeding of the local kestrels has been tried in a 
number of years, an on-going study is exploring the effectiveness of this 
supplementary feeding.  In 2008 predation from kestrels began on 19 June and 87 
chicks were taken over the next 7 days until the nest was located and diversionary 
feeding began. A further 63 chicks were taken over the remaining 38 days of the 
season.  Such figures indicate the potential damage a single predator can inflict on a 
colony.  Human pressures have also taken their toll, with the vandalism in 2002 being 
the most dramatic single incident.   

8.4.5. The location of the tern colony is also under intense pressure.  The North Denes 
colony is believed to occur where it is due to the close proximity of the fish stocks.  
The dynamic nature of the coast has meant that the area available for the terns to 
nest in has been shrinking, as the foredunes move eastwards.  Increasingly the birds 
are being squashed into a smaller and smaller area which makes the colony 
particularly vulnerable to predation or single incidents such as vandalism. In the 
absence of any human impacts it would be expected that the terns would move 
around the coast, able in a given year to respond to the availability of suitable nesting 
habitat, distribution of fish stocks and predator abundance.  It would perhaps 
therefore be expected that in some years the birds would be scattered in numerous 
small colonies around the coast and in other years nesting in only a few large 
colonies.  Issues such as urban development, high access levels and the resource 
implications of management / fencing mean that only a limited number of safe 
nesting areas are available to the birds. 

8.4.6. In the absence of the current colony protection scheme, it is highly unlikely that the 
colony would remain viable.  Access is carefully controlled by RSPB staff and fencing, 
and visitors are encouraged to use vantage points from which they can view terns 
without disturbing them.  Current management and protection is currently funded by 
the RSPB and Natural England.  Further, the use of the surrounding dune and beach 
area is intense and probably increasing, and this is likely to be damaging the area 
outside of the protected colony.  Access to the remainder of the beach is open to the 
public 

 

8.5. Consequences for development in Great Yarmouth 

8.5.1. The SPA is clearly already vulnerable and this may increase as a consequence of 
planned growth.  There is a requirement, under Article 6(2) of the Habitats Directive, 
to take appropriate steps to avoid deterioration and disturbance to European 
Protected sites and the species they support.  Existing protection and management 
goes some way to achieving these ‘appropriate steps’. 

8.5.2. The cumulative effects of new housing development are difficult to quantify.  New 
housing will change the spatial distribution of where people live and is likely to result 
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in an increase in people living in the area.  An increase in the number of residents will 
result in an increase in access levels, with a range of possible impacts, summarised in 
Table 5.  The scale of any impact will be determined by the scale of new 
development, where the new housing occurs and possibly also the type and style of 
new housing or other forms of development.   

 
Table 5: Possible impacts of new development on the tern colony.   

Consequence of development Effect on tern colony Impact 
Increased number of people 
visiting the area (around the tern 
colony) for recreation 

Increase in disturbance to the 
tern colony, from people and 
dogs 

Reduced breeding success 
Reduction in numbers breeding 

Increased use of beach sites 
around colony, further containing 
colony in fenced area 

Colony increasingly becoming fixed in 
space. 

Increase in activity in the water, 
from small craft etc, 

Increase in disturbance to 
foraging birds 

Foraging impaired. 

Increase in people living in the 
area 

Increased risk of vandalism Destruction of infrastructure (fencing 
etc) and impact on breeding success 

Changes in light levels Influence on predator behaviour 
and use of area at night by birds 

Increased stress to terns, changes in 
predation levels 

Increase in noise levels Disturbance / stress to birds in 
colony 

Increased stress to birds; reduction in 
breeding success or reduction in 
numbers using colony 

 

8.6. Visitor Surveys 

8.6.1. Visitor surveys were conducted at North Denes as part of this assessment.  The aim of 
the surveys was to assess: 

 The current level of access pressure in the vicinity of the little tern Colony at North 
Denes 

 The proportion of people visiting the area that are local / Great Yarmouth residents 

 The locations that local visitors come from (i.e. which parts of Great Yarmouth) 

 Why local people visit the area 

 Where local people go when they visit? 

 How local people access the general area (i.e. how many drive and where they park) 

 Where else people go? 

8.6.2. Visitor monitoring was undertaken in the North Denes area on two days (Sunday 
20/7/08 and Monday 21/7/08). A single interviewer was stationed at one location on 
the north-western edge of North Denes Dunes, off North Drive, opposite North Denes 
Middle School. Visitor counts and questionnaires were conducted on both days, one 
weekday and one weekend day. For the questionnaires, one person from each group 
was questioned and those completing the survey were asked to indicate on a map 
their route on foot along the Great Yarmouth coastline. On each day, surveying was 
conducted for eight hours during four 2-hour periods, 0700-0900, 1000-1200, 1300-
1500 and 1700-1900.  The questionnaire used is given in Appendix 1. 
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Number of visitors 

8.6.3. In total, over both days, 120 groups, made up of 187 people and 141 dogs, were 
observed leaving North Denes (Table 6). Unsurprisingly, weekend days were busier 
than weekdays.   

 
Table 6 Total number of groups, people and dogs observed entering and leaving North Denes over 8 
hours at each location on each day. 

Day Entering Leaving 

Groups People Dogs Groups People Dogs 

Weekday 52 74 68 45 65 60 
Weekend 83 136 92 75 122 81 
Total 135 210 160 120 187 141 

 

8.6.4. When these values are scaled up to 12-hour days, an estimated 98 people visit per 
day on weekdays and 183 at weekends. 

 
Table 7 Estimated number of people per 12-hour day visiting the site on weekdays and weekends 
(based on the number of people leaving at each site). 

 Number of People 

Weekday 97.5 
Weekend 183 
Average 140.25 

 

8.6.5. Of these 120 groups observed leaving North Denes, 45 or 37.5 % of them were 
interviewed. The number of groups and people seen entering and leaving the site was 
similar, indicating that, by interviewing on leaving, the survey was not missing a large 
proportion of visitors and enabled accurate recording of the respondent’s route.  

 
Characteristics of visitors 

8.6.6. Of those interviewed 69 % considered themselves to be local, while 31 % were 
tourists. Most interviewees (84.4 %) were over the age of 35, with the majority being 
over the age of 45 (77.8 %) (Table 8). With regard to employment status, the most 
respondents were employed, with a large proportion being retired (Table 9).  Nearly 
all those interviewed were visiting North Denes either alone or in a pair (95.6 %), with 
average group size being 1.58 people (Table 10). 

 
Table 8 Age of respondents. 

Age group Number of respondents (%) 

0 - 15 1 (2.2) 

16-24 1 (2.2) 

25-34 5 (11.1) 

35-44 3 (6.7) 

45-59 17 (37.8) 

60+ 18 (40) 
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Table 9 Employment status of respondents. 

Employment status Number of respondents (%) 

Employed 27 (60) 

Not working 1 (2.2) 

Student 1 (2.2) 

Retired 16 (35.6) 

 
Table 10 Group size. 

Group size Number of respondents (%) 

1 22 (48.9) 

2 21 (46.7) 

3 1 (2.2) 

4 1 (2.2) 

 
Home locations of visitors 

8.6.7. Maps 3 & 4 show the home location, determined by the interviewee’s home 
postcodes, of people passing through the interview locations. It shows that a large 
proportion of the interviewees come from the northern area of Great Yarmouth and 
Caister-on-Sea. It also shows that people are visiting from the rural area around Great 
Yarmouth, with a small number of people travelling from Lowestoft and Norwich.  
Figure 4 shows the relationship between the linear distance from an interviewee’s 
home postcode to the interview location and the percentage of local interviewees 
who are within that distance. It shows that 50 % of visitors live within 2 km, 67 % live 
within 4 km and 80 % live with 8.5 km.  

 
Figure 4 Relationship between the linear distance from an interviewee’s home postcode to either 
site and the percentage of local interviewees that fall within that distance. 
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Mode of travel 

8.6.8. The majority of interviewees travelled to the interview location by car (31, 68.9 %), a 
large proportion came by foot (13, 28.9 %) while the remaining respondent travelled 
by train (1, 2.2 %). 

 

Reason for visit 

8.6.9. Table 11 shows that, for 80 % of respondents, the main reason for visiting was dog- 
walking. The average number of dogs per dog-walking group was 1.4, and the 
maximum number per group was 3.  78 % of the dogs observed were not on a lead. 
Other reasons for visiting included walking, exercise, birdwatching, botany and 
enjoying the scenery.  

 
Table 11 Respondent’s main reason for visiting. 

Main reason for 
visit 

Number of respondents 
(%) 

Dog walking 36 (80) 
Walking 4 (8.9) 
Other 5 (11.1) 

 
Routes within the site 
Map 5 shows the routes and the frequency with which they were used by groups 
that were interviewed on the two survey days. They show the areas used most 
heavily by people accessing the dunes at North Denes opposite North Denes Middle 
School are south from the access point and that there is a network of paths 
throughout the dunes, rather than one main path or route. 
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Length of visitors stay 

8.6.10. Most respondents stayed for less than one hour (73.3 %) (Table 12). The remaining 
interviewees (26.6 %) stayed for between one and two hours. 

 
Table 12 Length of respondent’s visit 

Length of visit Number of respondents (%) 

Less than 1 hour 33 (73.3) 

1-2 hours 12 (26.6) 

 
Frequency of visit 

8.6.11. 60 % of interviewees visited at least weekly, with most of those (19 groups) saying 
they visited daily (42.2 %).  

 
Table 13 Frequency of respondent’s visit. 

Frequency of visit Number of respondents (%) 

Daily 19 (42.2) 

Weekly 8 (17.8) 

Monthly 3 (6.7) 

Less than once a month 5 (11.1) 

Less than once a year 6 (13.3) 

First visit 4 (8.9) 

 
 
Visitor observation data 
 

8.6.12. In order to further map the distribution of people, an additional day of visitor 
monitoring was conducted in early August, with the locations of all people visible 
mapped at ten minute intervals within 2-hour long time periods (0700 – 0900; 1000-
1200; 1300-1500; 1700-1900).  All people and their activities were mapped at each 
ten minute interval, thereby generating 52 individual maps.  These data were 
combined and plotted within a grid to show the distribution of people within the 
recording area.  The data provide a snapshot of visitor density on a typical day (no 
rain) and show the extent to which people spread out within the recording area.   

 

8.6.13. The data are summarised in Map 6 (all people) and Map 7 (dog walkers only).   
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8.7. Conclusions 

8.7.1. The Urban Regeneration Area for Great Yarmouth is clearly within the ‘catchment’ of 
the north denes area, and the visitor monitoring clearly shows that people currently 
living in the area visit the North Denes area for recreation, especially dog walking.  
The tern colony is already under considerable pressure and further development with 
further exacerbate the problems.  The issues revolve around the tern colony 
becoming increasingly fixed in time and space, vulnerable to predation and with few 
options for the birds to respond to changes in the beach habitat or distribution of fish 
stocks.   

8.7.2. Climate change may well cause additional complications, potentially changing access 
patterns, affecting the beach shape / habitat and fish stocks.   

8.7.3. Existing intensive management and protection of the tern colony is resulting in 
successful breeding, but there is no evidence that such measures may maintain the 
colony in the future.  These issues are discussed in the mitigation section.   
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9. Effects of development upon water – resources, quality and 
flooding 

9.1. Flooding and sewer network 

9.1.1. Great Yarmouth may be susceptible to groundwater flooding (Scott Wilson, 2009). 
However there are no European sites close to the town which are susceptible to 
damage from flooding. The only such site is the tidal Breydon water which is itself a 
possible cause of town flooding after heavy rain followed by unfavourable wind and 
tides. It is understood that substantial improvements have been made to both the 
sewer system and treatment works, reducing the risk of sewer bursts. Any proposed 
developments close to main rivers will need adequate capacity to remove any risk of 
sewage discharging in to watercourses which may be linked to European sites. 

9.2. Wastewater treatment 

9.2.1. It is understood that the major waste water treatment works for the area is at 
Caister-on-sea to the north of Great Yarmouth and that the effluent which has 
received both primary and secondary treatment discharges directly to sea. There is 
therefore no risk of an adverse effect to a European site from waste water treatment 
or disposal. 

9.3. Water supply 

9.3.1. The EA have identified the Anglian Region as being one of the driest in the UK with an 
average annual rainfall of about 600mm pa, compared to the UK average of 900mm 
pa. Evapo-transpiration from vegetation reduces the available rainfall to replenish 
aquifers and surface flow to and within rivers by about 450mm pa, leaving only c. 
150mm pa for maintaining wetland and other habitats and for human use. In dry 
years the rainfall can be as low as 450mm, leaving no surplus at all. 15 

9.3.2. Water to existing dwellings and for industry and other uses is supplied by Essex and 
Suffolk Water (ESW) which is owned by Northumbrian Water. ESW have produced a 
Water Resources Management Plan (WRMP), setting out their predicted demands for 
water and their proposed strategy for meeting these demands (Essex and Suffolk 
Water, 2009). 

9.3.3. For the purposes of water resource planning, ESW has divided its supply area into 
resource zones, these being the largest possible zones in which all water resources 
including external transfers can be shared, and thus where all customers share the 
same risk of supply failure from a water resource shortfall. Great Yarmouth is within 
the Suffolk Northern/Central Resource Zone (SN/C RZ) which is bounded by the rivers 
Waveney and Bure to the west, and the coastline to the east. 

9.3.4. In this zone about 70% of the water at peak deployable outputs (DO) comes from 
surface waters: the rivers Waveney and Bure (at Belaugh) and groundwater fed lakes 
at Ormesby Broad and Lound Ponds/Fritton Lake. The remaining 30% comes from 
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 See Environment/DEFRA, 2008. e-Digest of environmental statistics 
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groundwater boreholes into the chalk aquifer at Juby’s Farm and Grange Farm near 
Wroxham in Broadland. However at average flows only some 4% of Great Yarmouth’s 
water comes from groundwater sources with 96% coming from surface flows (Table 
14). 

 
Table 14: Sources of water supply to Great Yarmouth. Average and peak flow deployable outputs 

Source* Average DO Ml/d Peak DO Ml/d 
Surface water   
River Bure at Belaugh 17.80 27.27 
Ormesby Broad 8.59 10.70 

Ground water    
Juby’s Farm 0.54 6.80 
Grange Farm 0.47 6.80 
Total 27.40 51.57 

 
*The licenced output from the River Bure and Ormesby Broad is 10,000 Ml/yr, but the Environment Agency have 
advised that they may seek a reduction of 2.73 Ml/d in the licenced abstraction affecting the Trinity Broads SSSI 
(which includes the Bure Broads & Marshes SSSI, Crostwick Marshes, Hall Farm Fen, and Burgh common and 
Muckfleet Marshes) following a sustainability review. 

9.3.5. In order to arrive at predictions of future supply, ESW have had to take into account a 
number of factors including: 

 Reductions in licenced abstractions as above 

 The effects of climate change 

 Raw water operational losses or losses at treatment works 

 Losses from existing sources from predicted events such as salt water intrusions 

 Temporary losses due to problems with water quality, system failures, turbidity 
etc. 

 The need to maintain a target headroom of supply over demand  

9.3.6. The predicted increase in population from 2005/6 to 2029/30 in the ESW Suffolk 
water supply area is 11.6% or 30,000 people generating an increase in demand for 
water of 9.5% or approximately 7 Ml/d. 

9.3.7. Allowing for these factors, ESW have calculated that with climate change and 
allowing for headroom, there would be a shortfall in supply by 2019/2020, but that if 
EA seek the reduction of 2.73 Ml/d from 2010, there would be a shortfall from 2012. 

9.3.8. In order to meet this shortfall, ESW have listed all the options (including those to 
reduce demand, save water and increase supplies) that could be used to address the 
problem and have then screened out those which would not address the problem, 
are not technically possible, would be constrained by other considerations such as 
health and safety or planning and would not meet customer and regulatory 
expectations. The remaining options were included on a feasible list of options.  

9.3.9. A Strategic Environmental Assessment (SEA) has then been undertaken on the 
feasible list of options (Essex and Suffolk Water, 2008).  The conclusion from these 
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assessments was that attempts to meet the shortfall from water savings and the 
recycling of washwater (used for cleaning filters at groundwater treatment works) 
would not be able to close the gap between supply and demand and would be less 
cost effective than the exploitation of a new groundwater source at Lowestoft (the 
North Lowestoft Groundwater Scheme-NLGS). This scheme would comprise a new 
groundwater abstraction from the Crag aquifer overlying the chalk, and ESW believe 
this to be the only option with sufficient yield to close the anticipated deficit in supply 
by the early 2020’s. 

9.3.10. The SEA concluded that the NLGS had significant beneficial effects and no adverse 
effects, that it was cheaper than the alternative water saving measures and would be 
the only scheme which would close the anticipated deficit in supply by 2020. ESW 
suggest that water efficiency impacts required by Ofwat would delay the need for this 
additional solution for a further five years. 

9.3.11. The availability of water in rivers are classified by the Environment Agency (EA) as: 

 Water Available (WA): Water is likely to be available at all flows including low flows. 
Restrictions may apply. 

 No Water Available (NWA): No water is available for further licensing at low flows. 
Water may be available at higher flows with appropriate restrictions. 

 Over Licensed (O-L): Current actual abstraction is such that no water is available at 
low flows. If existing licences were used to their full allocation they could cause 
unacceptable environmental damage  at low flows. Water may be available at high 
flows, with appropriate restrictions. 

 Over Abstracted (O-A): Existing abstraction is causing unacceptable damage to the 
environment at low flows. Water may still be available at high flows, with 
appropriate restrictions 

 

9.3.12. The classification of the rivers and groundwater areas affected by development in 
Great Yarmouth are shown in Table 15. 

 
Table 15: River water and groundwater availability as classified by the Environment Agency 

River  Surface water 
WRMU* current and target 

status 

Groundwater 
GMU* current and target status 

 Current 2011 2016 Current 2011 2016 

Lower Bure  NWA NWA NWA WA NWA NWA 

Broads Chalk GMU       

*Water resource management Unit and Groundwater Management Unit 
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9.3.13. The area proposed for new abstraction is within the Broads Chalk Unit Groundwater 
Management Unit H which is assessed in the Catchment Management Strategy (CAM) 
as having water available, but with a caveat that the water quality is poor due to the 
presence of connate (old and saline) water. Thus although there is ample water 
(assessed as about 80Ml/d) it may be unsuitable or expensive to treat for public use 
(Environment Agency, 2006). It is unclear whether ESW will be extracting water from 
this source or whether they hope to extract water from strata above the chalk, and if 
so whether here too, the groundwater is connate. ESW will be undertaking a 
feasibility study and impact assessment of the proposed NLGS. 

9.3.14. ESW are also proposing to carry out an active campaign for water efficiency, focusing 
particularly on water metering, which is already in place for 39% of customers with a 
target of 95% by 2030. ESW are also proposing to invest in their infrastructure to 
maintain leakage at the ‘economic leakage level’ where further reductions would 
incur costs in excess of the benefits derived from the water savings made. 

9.3.15. There are a number of factors which are pertinent to the existing water supply to 
Great Yarmouth: 

 Most of the existing supplies are from surface water which is believed to be 
more susceptible to the effects of climate change than ground water 

 The area is in the highest category for vulnerability of groundwater to 
pollution from surface sources 

 Existing abstraction licences are fully utilised 

 All the areas surrounding Great Yarmouth are within a groundwater 
protection Zone 1, defined as an area where pollution can travel to a borehole 
within 50 days from at or below the water table. 

 Ormesby Broad and the River Bure, from which water is currently extracted 
to supply Great Yarmouth  are both within the Broads Special Area of Conservation 
and Broadland Special Protection Area, and both designations refer to reduced river 
flows caused by abstraction affecting the designated site and leading to saline 
intrusions 

 The whole area within and around Great Yarmouth is in a nitrate vulnerable 
zone16 

 

9.3.16. In addition, there are a number of nationally and internationally designated sites 
within the area. The Broadland SPA/RAMSAR site and Broads SAC have been 
identified as at risk from increased abstraction from watercourses and groundwater 
(RPS, 2007). The relevant designated features on the Broadland RAMSAR/Broads 
SAC/SPA European Site which could be affected by water abstraction include: 

 Hard oligo-mesotrophic waters with Chara ssp (Broads SAC) 

 Natural eutrophic lakes with Magnopotamion or Hydrocharition-type vegetation 
(Broads SAC) 

 Transition mires and quaking bogs (Broads SAC) 

 Calcareous fens with Cladium mariscus and species of Caricion davallianae (Broads 
SAC, Broadland Ramsar 

                                                        
 
16

 http://www.magic.gov.uk/website/magic/viewer.htm?startTopic=magicall&box=-
100000:0:800000:700000&chosenLayers=nvzIndex 
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 Alkaline fens (Broads SAC, Broadland Ramsar) 

 Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Broads SAC, Broadland 
Ramsar) 

 Desmoulin’s whorl snail Vertigo moulinsiana, Fen orchid Liparis loeselii, Otter Lutra 
lutra (Broads SAC, Broadland Ramsar) 

 Wintering Bewick’s swan Cygnus columbianus bewickii, Eurasian wigeon Anas 
penelope, Gadwall Anas strepera and northern shoveler Anas clypeata (Broadland 
Ramsar) 

 Breeding bittern Botauris stellaris, marsh harrier Circus aeruginosus, wintering Hen 
harrier Circus cyaneus, Bewick’s swan and Whooper swan Cygnus cygnus (Broadland 
SPA) 
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9.3.17. The baseline assessment contained within the Scoping study for the Waveney and 
Great Yarmouth joint water cycle strategy (Scott Wilson, 2009) concludes that there is 
sufficient water until 2021. However the scoping study also points out that there is no 
guarantee that the NLGS will take place, that the effects of climate change put the 
area at risk, and that there are a significant number of European designated sites 
which are at risk from abstractions which could lead to ESW having to reduce existing 
abstractions. 

9.3.18. The prediction of adequate supplies until 2019/20 is predicated on the assumption 
that there will be no reduction in existing supplies and that the NLGS will prove an 
economic and sufficient source of new water supplies both to replace the loss of 
deployable output at Southwold and to provide for the increase in demand. These 
assumptions may turn out to be right, but a precautionary approach suggests that the 
Borough should plan on the basis that they will not take place, or that the timetable 
will be different. ESW have themselves suggested that they may move into deficit in 
2012 if the Environment Agency seeks the suggested reductions in consented 
abstractions before that date. 

9.3.19. Great Yarmouth derives much of its existing water supplies from within the Broads, 
where there are already fears of over abstraction of both surface water and 
groundwater with most rivers either noted as no water available or over-abstracted 
at low flows ((Environment Agency, 2006).  

9.3.20. Elsewhere in Norfolk, Dereham is located over the Blackwater/Wendling Beck aquifer 
which according to the CAMS is already over licensed and is hydraulically linked to 
The Broads SAC and The Broadland SPA/RAMSAR site, and more specifically The Bure 
& Broad Marshes. In addition, Norwich is heavily reliant on groundwater for its water 
supplies and one option to increase future supplies is to maximise the licenced 
extraction from these where this is not being currently fully exploited (Scott Wilson, 
2008). Under AMP 4 a number of conservation sites are being investigated including 
the Bure Broads and marshes and there is a significant risk the EA will seek 
sustainability reductions. Although the Norwich and Broads WRZ is forecast to have a 
surplus against target headroom in the short term, it is expected that this will turn to 
a deficit during the AMP 5 period (Anglian Water, 2008).  It is not known whether any 
of these resources could be linked hydraulically to the Broads, a number of which are 
supplied by groundwater. The current proposals are for 51,000 dwellings in the 
Greater Norwich area to 2021, and a further 1000 dwellings at Dereham. 

9.3.21. The Environment Agency’s abstraction licensing system and Review of Consents 
should serve to protect the European sites from the negative effects of over-
abstraction. However there are concerns that there could already be over abstraction 
from Broadland rivers, and it is unclear from the water cycle studies whether or to 
what extend there are hydraulic links between groundwater sources being utilised by 
different towns. Great Yarmouth is also on the boundary between two suppliers ESW 
and Anglian Water Services. This makes it difficult to disentangle the effects on 
abstraction of both surface and groundwater on the Broadland RAMSAR/ Broads 
SAC/SPA European Site and suggests that a fuller in combination assessment is 
needed. 

9.3.22. Given the possible reductions in existing licenced abstractions from European 
designated sites and the uncertainties attached to proposals for exploiting a new 
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groundwater source, Great Yarmouth LPA will need to obtain assurances from the 
Environment Agency that a supply of water of sufficient quantity and quality will be 
available to meet the needs of new housing and industrial/commercial development 
before publishing their final development proposals in the core strategy. 

9.3.23.    If it proves to be the case that existing licenced abstraction levels are reduced and 
new groundwater sources are unproven or unsatisfactory, then without assurances of 
future improvements or alternative sources, the housing numbers may need to be 
revised.    

9.3.24. Whilst it cannot be relied upon as a measure to counteract potential effects upon 
European sites, it would be sensible for Great Yarmouth Borough Council to consider 
the encouragement or imposition of water saving measures in all new developments 
as a matter of course together with possible retro-fitting of existing housing stock.   
This may reduce overall water consumption, and therefore increase the numbers of 
new houses that can be accommodated within the Borough in the future.   Until 
implemented and proven to be effective, this cannot however, be relied upon, to 
offset any new supply requirements in the context of HRA and demonstrating that a 
plan will not adversely affect any European site. 

9.3.25. At this current point in time therefore, it cannot be concluded that adverse effects 
upon European designated sites arising from water abstraction can be prevented, in 
relation to housing growth within the Great Yarmouth Borough.   Ongoing work by 
the Environment Agency and ESW to review existing consents and investigate new 
sources of supply will inform Great Yarmouth’s  HRA evidence base, and determine 
the quantum, timescale and possibly locations for housing development proposed. 
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10. Mitigation 

10.1. Recreation impacts to sand dunes and dune heath 

10.1.1. The potential for adverse impacts on the sand dune and dune heath vegetation at 
Winterton from development at Great Yarmouth cannot be ruled out. The extent and 
intensity of recreational visitor pressure at Winterton will determine the nature and 
extent of resulting impact. Given that the limited evidence available indicates that the 
site may be showing some signs of deterioration, it is possible that effects of 
increased recreation use will also be deleterious.  In accordance with the Habitats 
Regulations, a precautionary approach must be taken with regard to this possible 
effect.   Trampling is the main factor likely to cause change, and may result in an 
increase in bare ground and a decrease in species diversity.  Foredune and lichen-rich 
dune heath communities are likely to be the most severely affected, particularly close 
to access points.  Dog fouling and wildfire may also be implicated in vegetation 
change.   

10.1.2. The tipping point beyond which irreversible damage/loss of habitat will occur at  
Winterton is not currently known.  Therefore it is recommended that an ongoing 
monitoring programme of visitor access levels and patterns together with vegetation 
monitoring will be necessary to establish baseline conditions, and subsequently 
whether changes in habitat are occurring which can be correlated to changes in 
recreational use of the site.  The visitor monitoring would be necessary to inform any 
mitigation measures, should the vegetation monitoring indicate that the condition of 
the site is deteriorating.   It is critical that the monitoring is designed in a way that 
ensures it acts as an early warning mechanism.   The monitoring should trigger the 
implementation of mitigation measures before an adverse effect upon site integrity 
occurs.   This ensures that the plan remains in accordance with the requirements of 
the Habitats Regulations, because the early warning trigger puts measures in place to 
stop the point of adverse effects upon site integrity being reached.   The plan and its 
mitigation package of monitoring and measures together ensure that the plan will not 
result in adverse effects upon the European site. 

10.1.3. Vegetation monitoring would comprise mapping the area of bare ground and extent 
of basic habitat types (embryonic dune, foredune, fixed dune, dune heath) from 
aerial photographs at regular intervals (potentially every three to five years).  It would 
need to be integrated with SAC condition monitoring carried out by Natural England 
to help assess the importance of any changes.   The Council and Natural England will 
need to develop the detail of the vegetation monitoring to make sure that it acts as 
an early warning trigger, with low thresholds of change that are not close to a point 
of adverse effect on ecological functioning. 

10.1.4. Access monitoring would need to record visitor numbers and levels of use, and a 
sample of visitors should be interviewed, to ascertain details about patterns of access 
such as the activities undertaken during the visit, home postcode, mode of transport 
use to reach the site etc.  The visitor data should be conducted at the same time as 
the monitoring of the dune vegetation and bare ground, to enable changes in site 
condition to be linked to levels of use.   
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10.1.5. It is recommended that two measures should be implemented irrespective of any 
monitoring outcomes, as they will contribute towards counteracting the effects of 
recreation generally, whether existing or future use.   Firstly, the provision of dog bins 
and their maintenance in key dog walking locations should help reduce the potential 
impact of dog-fouling.  Locations should be indentified from baseline visitor 
monitoring carried out at Winterton. 

10.1.6. Secondly, the provision of interpretation illustrating the value of sand dune and dune 
heath habitats and explaining the risk of fires and problems associated with dog-
fouling could encourage responsible use of the sites by visitors.  The most effective 
format is likely to be attractive information panels located at key access points 
identified in 10.1.2.  

10.1.7. Should the monitoring work set out in 10.1.2 trigger the need for further mitigation 
measures, a suite of measures should be implemented at the site.   These will be 
quite intensive measures, which should serve to prevent any adverse effects on the 
integrity of the site.  Such measures aim to change the behaviour of people using the 
site by steering them in a particular direction, and also deter use by reducing site 
attractiveness with the removal of immediate parking facilities.   The suite of 
measures should therefore include the following: 

10.1.8. The  provision of waymarked routes which will control the increase in paths, 
particularly through the foredunes.   Routes could be simply identified with coloured 
posts or, it may be necessary to further guide people with the installation of rails and 
boardwalks in sensitive areas.   Such measures are widely used and successful in 
steering visitors in other sand dune systems where high levels of access create 
problems.   

10.1.9. Secondly the ability to park on dune vegetation along beach road could be prevented 
by the erection of appropriate bollards.  It may also be necessary to consider the use 
of double yellow lines to restrict immediate parking close to the dunes.   Consultation 
with the local community and NNR staff would be required.  

10.1.10. It is likely that visitors to Winterton come from a range of locations outside Great 
Yarmouth Borough, and therefore development at locations such as the outskirts of 
Norwich will also result in increased visitor rates to the site.  There is therefore the 
potential for Great Yarmouth Borough Council to work in partnership with other local 
authorities.   

10.2. Disturbance at Breydon Water 

10.2.1. The assessment highlights the relative current inaccessibility of the southern shore 
and perceived current low levels of access in this area.  On the northern shore the 
important wader roost is separated from the sea wall by a channel and is some 
considerable distance from the sea wall.  People on the sea wall here are likely to be 
mostly outside the line of site of the birds.  Disturbance is therefore considered 
unlikely to be an issue, but cannot be completely ruled out.   Again it is necessary for 
the assessment to take a precautionary approach in relation to this potential effect.     

10.2.2. It is therefore recommended that access monitoring should take place along the 
seawall on both the north and south shores.  Due to the narrow, linear nature of the 
routes, automated counters such as pressure pads would provide a cost effective 
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means of recording visitor use.  This should be set up prior to any development to 
ensure an adequate baseline.  In addition, actual counts of people should be made 
from strategic vantage points.  These counts should record the numbers of people 
and activities undertaken, in particular recording whether any activities are taking 
place that could have particular impacts – such as dogs of leads on the mud-flats.  The 
counts should take place at strategically chosen locations important for birds and, 
once a baseline is established, repeated at regular intervals after development 
occurs.   

10.2.3. The monitoring data should be used to determine whether there is a need to 
implement any mitigation measures to counteract the effects of increased visitor use, 
and if so, inform the exact design and nature of any required mitigation measures.   
As stated above in relation to the suite of measures recommended for Winterton, it is 
necessary for monitoring to serve as an early warning trigger for the implementation 
of measures, rather than advising on effects after they have occurred.   A suite of 
mitigation measures needs to be prepared and agreed, with mechanisms for 
implementation available if required.   It is recommended that the suite of should 
involve the following:  

 Ensuring no informal access / access away from public footpaths takes place on 
the southern shore through fencing, signposting etc 

 Re-routing the path (at both the north and south shores) below the sea wall to 
ensure people are not visible along the skyline.  The exact routing options will need 
to be carefully assessed through an additional piece of work.  This would involve a 
series of site visits and careful design to ensure appropriate routing that relates to 
where people go and where the birds are.  Where suitable habitat occurs for 
breeding bitterns it may be necessary to direct people on the estuary side of the sea 
wall during April – July (when few waders and wildfowl are present) and in the 
winter ensure people walk on the landward side of the seawall.   

 Signage and wardening to ensure dogs are kept on leads and do not run freely 
on the wet grassland (southern shore) or mud-flats / saltmarsh.  Interpretation and 
possibly wardening would be mechanisms to achieve this.   

 Provision of dedicated dog-friendly sites that act as alternatives to draw dog 
owners away from the sensitive areas.  Herbert Barnes Park (at the eastern end of 
the estuary) would be a potentially ideal site.  The site is ideal in that it has good 
road access, is close to the areas where development will take place and is also 
adjacent to the estuary (in an area where there is no bird interest) so that people 
can visit the estuary and experience the views, scenery etc without causing 
disturbance.  Various improvements would be necessary at the site, such as 
improved access to the site, increased parking provision, landscaping and a series of 
way-marked, dog-friendly routes (carefully designed to ensure most access is 
concentrated within the park and at the eastern end of the estuary).  Such a suite of 
measures should be effective in attracting walkers that would otherwise follow the 
seawall to the south-west.    

10.2.4. There is also the potential, at the northern end of the estuary, to enhance the area 
adjacent to the A12 to provide an area where people can visit and view the estuary 
and it’s wildlife, without causing disturbance or increasing pressure on the site.  Here 
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it is possible to see birds and there is an existing hide overlooking the wader roost.  
Facilities here could be generally improved so that visitors to this part of the shore 
are aware that the area is important for birds and that dogs should not be allowed to 
run loose on the saltings / mudflats.   

10.2.5. Again it is recommended that the Council finalise and agree the detail of the 
monitoring programme, the trigger thresholds and the suite of mitigation measures 
that would be implemented if necessary. 

10.3. Little terns  

10.3.1. The little tern colony is potentially vulnerable and the assessment concluded that 
adverse effects from additional development proposed in Great Yarmouth could not 
be ruled out.  It is important to note that there are existing problems relating to the 
proximity of the site to urban development.  Issues include disturbance and 
confinement of the colony (leading to high nesting density with associated problems 
with predation, vandalism, flooding etc). 

10.3.2. The RSPB already has a management package in place, and this goes some way to 
counteract the effects of the existing visitor pressure.   However, management of the 
tern colony will need to be established in such a way as to ensure protection in the 
long term.   It will be necessary to ensure that such a package continues indefinitely 
and that it is adequately resourced.   

10.3.3. The key issue here is that there is an existing effect, and that this is being partially 
counteracted by a charity organisation.   There are however, legislative duties17 on 
each member state to establish the necessary measures to avoid the deterioration of 
habitats and the disturbance of species for which a European site has been 
designated.   It is quite plausible that, if these duties were being fully met by 
appropriate measures, those measures would also serve to ensure that the effects of 
the quantum of development proposed in the Core Strategy would also be 
adequately counteracted.   It is therefore recommended that Natural England and the 
Council consider how to take forward the work already being undertaken by the RSPB 
in a more formalised way.    The package of measures will need to be agreed with the 
RSPB, and it is quite possible that the RSPB could continue to be involved in the work, 
given their clear expertise and success thus far in protecting the colony. Potentially 
the measures will need to be reviewed on an annual basis, as there may be a need for 
them to change over time in response to the needs of the birds, changes in the beach 
profile etc.   

10.3.4. The measures should include the following, some of which are already being 
undertaken by the RSPB on a voluntary basis:  

 Fencing to protect the tern colony from ground predators, dogs and to prevent 
public access to the area where the birds are nesting.   

                                                        
 
17 Article 6.1 and 6.2 of the Council Directive on the conservation of natural habitats and of wild 
fauna and flora of 21

st
 May 1992 (92/43/EEC) (the ‘Habitats Directive’) 
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 On-site wardening to show people the birds, maintain fences etc. and prevent 
disturbance, dogs running loose etc. 

 Facilities for the public to view the birds, so that visitors can understand why 
access is prevented on part of the beach and so that local people, school groups, 
visiting birdwatchers etc can see the birds easily from a suitable distance. 

 Measures to stop vandalism at night, such as CCTV and / or night time wardening. 

 Extension of the fenced area and management of beach vegetation etc as 
necessary to ensure adequate areas are fenced each year and in the right areas for 
the birds to nest.   

 In the wider beach area around the colony access should be managed to create 
zones of low disturbance with the aim to extend the area available to the birds to 
nest in.  While currently the birds are concentrated in a relatively small area, close to 
the fish stocks and where the beach is widest, this may not always and the increase 
the number of locations where the terns breed.   

  Reducing visitor numbers in the North Denes area through reducing the amount 
of parking provision, limiting dogs on the beach, charging for parking.   

 Predator control and provision of alternative prey to kestrels (the latter should 
only be continued if there is good evidence of its success).   

 Promotion of the colony through education, events, art, and community 
involvement to engender local support for the colony. 

10.3.5.   The tern colony and adjacent colonies should be monitored annually to check that 
the mitigation package is working effectively and to check where birds are choosing 
to nest.  Such monitoring should be comparable between years and potentially 
include the number of pairs of terns, their breeding success, predators and people 
(visitor numbers). 

10.3.6. The tern colony is vulnerable, due to the existing development levels and further 
development will exacerbate the problems.  It considered that the measures 
proposed above will ensure that further adverse effects on the integrity of the SPA 
that would otherwise occur from increased development are avoided.   

10.4. Water 

10.4.1. It is clear that the existing sources of surface water to Great Yarmouth Borough are 
fully abstracted and the Environment Agency recognises that the need to protect the 
designated wetlands in the Broads area is a significant issue in relation to existing and 
future abstraction.  Although the River Ant, Lower Bure and River Tud are designated 
as no water available, all the other Broadland rivers except the Dove and Upper 
Waveney are either over-abstracted and are causing unacceptable damage to the 
environment at low flows, or are over licensed such that if all licenses were used to 
their full allocations there could be unacceptable environmental damage at low flows 
(Environment Agency, 2006). The Environment Agency have also stated that where 
“no adverse effect on the integrity of a designated site cannot be shown for a licence 
(new or existing) then it may be amended or revoked”, and have indicated that they 
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may require a reduction to existing licensed abstraction following a sustainability 
review. Should this take place, ESW anticipate a shortfall in supplies could occur as 
early as 2012..   

10.4.2.  Although groundwater is available, it is uncertain whether this will be of suitable 
quality for public supply due to concerns over elevated salinity levels. Moreover, 
existing surface supplies could be susceptible to climate change, and the groundwater 
supplies are vulnerable to pollution, eutrophication and saline intrusions, all of which 
add to the uncertainties. 

10.4.3.  It seems clear that the issue of water availability for new developments is a major 
concern.  There are existing levels of uncertainty; there are past failures in preventing 
over abstraction and over licensing and there is also the possibility of action being 
taken to reduce existing licenced abstractions if no adverse effects to European sites 
cannot be shown.  The appropriate assessment therefore found that it cannot be 
concluded that adverse effects upon European designated sites arising from water 
abstraction can be prevented, in relation to housing growth within the Great 
Yarmouth Borough.  

10.4.4. The Borough Council has to rely on the Environment Agency to protect the European 
designated sites whilst developing strategies with the water companies to maintain 
and increase supplies to meet existing and future demands. Without guarantees from 
the Environment Agency of future supplies at appropriate levels, the Borough will be 
unable to meet its targets for new housing and industrial development. In order to 
ascertain that the Core Strategy will not have adverse effects in terms of water 
demand, it is now critical that that an accurate and realistic picture is established in 
terms of the guaranteed water supply for the plan period.  

10.4.5. It is therefore recommended that urgent discussions now take place with the 
Environment Agency and water companies, in order to inform the HRA at submission 
stage.   The HRA needs to be able to establish three key things: 

 what level of development can be accommodated within existing water supply 
consents,  

 what level of development can be accommodated within the plan period as a 
result of planned improvements,  

 what outstanding quantum of development, currently proposed in the Core 
Strategy is not capable of implementation because it cannot be accommodated 
within current consents and waste water treatment facilities, nor will it be 
accommodated by improvements planned for within the plan period.  

10.4.6.  Depending on the outcomes of discussions with the Environment Agency and 
water companies, clear phasing of development will need to be set out within the 
Core Strategy to ensure that provision of water supply meets the pace of new 
development and ensures that European sites are protected.   The Core Strategy will 
only be able to promote development that can be accommodated within existing 
consents and facilities.  Above this level the strategy will have to set out a phased 
programme of housing to come forward once planned improvements have been 
made.   Clearly, until further information has been obtained, the HRA cannot 
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currently conclude that the identified effects in terms of water resources can be 
adequately mitigated for. 

10.4.7.  Due to their uncertainty of implementation, and vulnerability to alteration once 
installed, water efficiency measures cannot be relied upon as measures to mitigate 
the effects of development upon European sites.   However, such measures 
incorporated into land use planning meet wider legislative and policy requirements, 
and, where HRA issues occur, can lead to an improvement in the environmental 
baseline of European sites, thus improving the prospects of future HRA work. 

10.4.8. Although Water Companies have a duty to promote the efficient use of water by their 
customers, they tend to concentrate the supply side measures, whereas there can be 
substantial saving by users, estimated to be between 12-30% of usage in existing 
housing stock (Every & Foley, 2006). ESW have proposed a campaign to encourage 
water efficiency, with a target for water metering of 95% of customers by 2030. ESW 
are also proposing to invest in their infrastructure to maintain leakage at the 
‘economic leakage level’ where further reductions would incur costs in excess of the 
benefits derived from the water savings made. However, much of this will be too late 
to mitigate for proposed developments. 

10.4.9. Options for consideration for the Core Strategy could include: 

 Production of supplementary planning guidance to encourage water efficient 
new homes  

 Measures should include provision of low flow showers, dual flush toilets, water 
butts and water efficient appliances  

 Developers should be given encouragement (perhaps through the waiving of 
contributions or part thereof) to develop additional water saving measures such 
as rainwater harvesting, composting toilets and grey water re-cycling)  

 Encouraging metering in all new properties  

 Require the same excellent BREEAM standards for water use in both domestic 
and industrial and commercial buildings.  

 A ‘water neutral’ approach for new development whereby the use of water in 
the borough after the development should be the same or less than the total 
water use before the development. Water neutrality should also apply for retro-
fitting to existing buildings where development permissions relate to 
restoration or change of use.  
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Appendix 1: Visitor Questionnaire Used at North Denes 
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Appendix 2: Check for Likelihood of Significant Effects 

 

Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

Vision The Vision focuses upon the urban 
areas of Great Yarmouth, and 
reconnecting the waterfront with 
the wider urban area of the town.   
The Vision includes reference to 
total numbers of new houses for 
the Borough, and total areas for 
economic development.    
 
Whether the quantum of housing 
proposed can be accommodated 
in terms of water quantity and 
supply, and whether the focus on 
the regeneration of Great 
Yarmouth will impact on the 
coastal sites in the vicinity of the 
town is currently unknown. 

LSE 
All sites 

The vision includes the total magnitude of 
development for the plan period, but 
does not give specific locations for the 
figures proposed.   Some indications are 
given that the majority will be 
accommodated in the urban area of 
Great Yarmouth, and the other key 
service areas if appropriate.   In the 
absence of information to the contrary, it 
is concluded that there is a likelihood of a 
significant effect upon coastal and 
wetland European sites, due to concerns 
regarding recreation and general 
urbanisation effects and also water 
quality/resource issues. 

The Vision already includes general 
wording that commits to the protection 
and enhancement of the natural 
environment. 
 
Further AA work is now necessary to 
ensure that the Vision can be 
accommodated without adverse effects 
on the ecological integrity of coastal and 
wetland European sites. 

Strategic 
Objective 1 

The key focus is on the 
regeneration of Great Yarmouth, 
and mainly the brownfield areas 
along the waterfront. 

LSE 
Coastal 
sites 
 

Waterfront regeneration will bring noise, 
lighting and additional recreational 
pressure. 
Also a possible LSE arising from greater 
water infrastructure demand. 

Proceed to AA 

Strategic A generally environmentally LSE Due to the general nature of the Wording modification to clarify.   Add “ 
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

Objective 2 positive objective.   Also includes 
improving accessibility to the 
countryside and coast. 

All sites 
 

objective’s wording, potential effects 
arising from the promotion of 
accessibility can be avoided with 
strengthened wording. 

and where sustainable” to first sentence 
after “education and leisure...” 

Strategic 
Objective 3 

A general sustainability objective No LSE Objective does not promote 
development, but rather promotes 
sustainability. 

No further consideration required 

Strategic 
Objective 4 

A commitment to meeting the 
new housing levels set out within 
the RSS, with a focus of 
development in the centre of 
great Yarmouth. 

LSE 
All sites 
 

In the absence of information to the 
contrary, it is concluded that there is a 
likelihood of a significant effect from the 
quantum of housing proposed, upon 
coastal and wetland European sites, due 
to concerns regarding recreation and 
general urbanisation effects and also 
water quality/resource issues. 

Proceed to AA 

Strategic 
Objective 5 

Aims to achieve a high quality 
family orientated sea front. 

LSE 
Coastal 
sites 

Waterfront regeneration will bring noise, 
lighting and additional recreational 
pressure. 

Proceed to AA 

Strategic 
Objective 6 

Promotes renewable energy 
wherever sustainable 

No LSE Provides a caveat that the development 
should be environmentally acceptable, 
and does not specify any particular 
locations within the Borough. 

No further consideration required 

Strategic 
Objective 7 

Gives strategic importance to the 
A47 in the borough and 
introduces the third river crossing 
and rail freight interchange. 

? ? Further details of the river crossing and 
rail freight interchange to be obtained 
from the Council before conclusions can 
be drawn 

Strategic A sustainable objective that is No LSE Objective does not promote No further consideration required 
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

Objective 8 wholly positive for the natural 
environment. 

development, but rather promotes 
sustainability. 

Strategic 
Objective 9 

A sustainable objective that is 
wholly positive for the natural 
environment. 

No LSE Objective does not promote 
development, but rather promotes 
sustainability. 

No further consideration required 

Strategic 
Objective 10 

A sustainable objective that is 
wholly positive for the natural 
environment. 

No LSE Objective does not promote 
development, but rather promotes 
sustainability. 

No further consideration required 

Strategic 
Objective 11 

A sustainable objective that is 
wholly positive for the natural and 
built environment. 

No LSE Objective does not promote 
development, but rather promotes 
sustainability. 

No further consideration required 

Strategic 
Objective 12 

An objective that focuses upon 
general economic sustainability, 
without and location specificity. 

No LSE Objective does not promote locations or 
types of development, but rather offers 
general support for economic 
sustainability. 

No further consideration required 

Strategic 
Objective 13 

An objective that focuses upon 
general economic and social 
sustainability, without and 
location specificity. 

No LSE Objective does not promote locations or 
types of development, but rather offers 
general support for economic and social 
sustainability. 

No further consideration required 

Settlement 
Hierarchy 

The town centre regeneration 
element of the settlement 
hierarchy, as outlined in the 
strategic objectives, focuses upon 
the waterfront. 

LSE 
Coastal 
sites 

Waterfront regeneration will bring noise, 
lighting and additional recreational 
pressure. 

Proceed to AA 

CS1 Spatial 
Strategy 

60-70% of new housing and 80-
90% of non housing development 
proposed for the Great Yarmouth 

LSE 
Coastal 
sites, 

In the absence of information to the 
contrary, it is concluded that there is a 
likelihood of a significant effect from the 

Proceed to AA 
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

and Gorleston urban area. Breydon 
Water and 
Broads 
 

quantum of housing proposed, upon 
coastal and wetland European sites, due 
to concerns regarding recreation and 
general urbanisation effects and also 
water quality/resource issues. 

CS2 Sustainable 
Development 

A sustainable policy that is wholly 
positive for the natural and built 
environment. 

No LSE The policy does not in itself lead to 
development, but rather provides general 
support for sustainable development to 
secure a sustainable future for the 
borough. 

No further consideration required 

CS3 
Infrastructure 

The policy promotes the need for 
adequate infrastructure, including 
green infrastructure and puts a 
requirement in place for 
developer contributions 

No LSE The policy does not in itself lead to 
development. 

No further consideration required 

CS4 
Regeneration 
and Renaissance 

The key focus is on the 
regeneration of Great Yarmouth, 
and mainly the brownfield areas 
along the waterfront. 

LSE 
Coastal 
sites, 
Breydon 
Water and 
Broads 
 
 

Waterfront regeneration will bring noise, 
lighting and additional recreational 
pressure. 
Also a possible LSE arising from greater 
water infrastructure demand. 

Proceed to AA 

CS5 Meeting the 
Housing Needs 

Housing options focus on growth 
in Great Yarmouth, along with 
Gorleston, Bradwell and Martham. 

LSE 
Coastal 
sites, 
Breydon 

Waterfront regeneration, and expansion 
in the wider urban areas around Great 
Yarmouth will bring noise, lighting and 
additional recreational pressure. 

Proceed to AA 
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

Water and 
Broads 
 

Also a possible LSE arising from greater 
water infrastructure demand. 

CS6 Affordable 
Housing, Tenure, 
Size and Density 

The policy promotes the 
requirement for affordable 
housing as part of the housing 
allocations for the plan. 

No LSE The policy does not in itself lead to 
development, but rather sets out 
affordable housing requirements only. 

No further consideration required 

CS7 Gypsies and 
Travellers 

The policy sets out the 
requirement for gypsy and 
traveller sites within the borough. 

No LSE The policy does not in itself lead to 
development, but rather sets out the 
requirement for gypsy and traveller sites 
to be allocated in a lower tier DPD. 

No further consideration required. 
The policy already includes wording to 
protect the natural environment. 

CS8 Meeting the 
Employment 
Needs 

Significant levels of employment 
development is directed to the 
waterfront regeneration area. 

LSE 
Coastal 
sites 
 

Waterfront regeneration will bring noise, 
lighting and additional recreational 
pressure. 
Also a possible LSE arising from greater 
water infrastructure demand. 

Proceed to AA 

CS9 Tourism and 
Culture 

The policy does not promote 
significant tourism development, 
and offers general protection for 
existing facilities.   Policy includes 
support for a large casino within 
Great Yarmouth, but does not 
offer a specific location. 

No LSE?? Does not promote additional 
development. 

No further consideration required.   May 
need to reconsider if casino location is 
refined at submission stage?? 

CS10 Retailing 
and Town 
Centres 

The policy sets out the hierarchy 
of retail and leisure focus for the 
main towns, and local centres 
within the borough. 

LSE 
Coastal 
sites 
 

A focus of retail and leisure in the main 
towns and GY centre on the coast will 
draw more people to the coastal 
European sites 

Give further consideration as to whether 
a retail focus will draw people to the 
coastal sites, or whether the retail focus 
will have indirect effects as a 
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

consequence?   If, proceed to AA. 

CS11 Flood Risk 
and Coastal 
Protection 

Sets criteria for sequential tests 
when considering development in 
areas at risk of flooding, in 
accordance with PPS25. 

No LSE? Does not promote or support 
development within the IRC area, just 
confirms that this area will be an 
exception to the sequential tests.   The 
policy in itself does not therefore lead to 
effects upon European sites. 
 
Reference to ‘compensatory habitats’ 
needs to be checked. 

No further consideration required.    
Further clarification required regarding 
the commitment to ‘compensatory 
habitats’   Is this a commitment to 
facilitating habitat and species 
adaptation to climate change?   If so, this 
is a positive environmental measure.   
Need to be sure that habitats will not be 
lost as a result of the URC – will the URC 
exacerbate coastal erosion?   If so need 
to go to AA. 

CS12 
Accessibility, 
Development 
and Sustainable 
Transport 

A generally positive policy, 
promoting sustainable transport. 

No LSE? Promotes sustainable transport, and does 
not promote any development that 
would harm European sites.   Reference 
to port facilities are simply supporting 
efficient operation, and does not 
therefore support port development or 
expansion. 

Impacts upon Breydon water unlikely, 
but need to check details of the 
transport interchange, third river 
crossing and pedestrian bridge with the 
Council.   These are all supported within 
policy CS12. 

CS13 Design 
Quality 

The policy sets out design 
requirements for development 
within the borough 

No LSE This is a qualitative policy only.   It does 
not promote or support development.   
Positive elements of the policy in relation 
to biodiversity are included. 

No further consideration required.    

CS14 Community 
Facilities 

The policy sets out community 
facility requirements and 
aspirations for the borough 

No LSE This is a qualitative policy only.   It does 
not promote or support development.   
Specific strategic community 
infrastructure projects referred to within 

No further consideration required.    
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

the policy will not affect any European 
site. 

CS15 Natural 
environment 

A wholly positive environmental 
policy, protecting the natural 
environment. 

No LSE The policy is purely positive, supporting 
and promoting the protection and 
enhancement of the natural 
environment.   The policy also includes 
positive wording in relation to the 
management of the little tern colony, 
which is in accordance with duties to 
avoid deterioration of habitats and 
species as set out within Article 6.1 and 
6.2 of the Habitats directive. 

No further consideration required.    

CS16 Natural 
Resources 

A positive policy setting out 
sustainable principles and 
supporting environmentally 
positive initiatives. 

No LSE The policy is purely positive, and includes 
measures that may contribute to the 
improvement of the environmental 
condition of European sites and wider 
biodiversity. 

No further consideration required.    

CS17 Historic 
Environment 

A positive policy setting out 
aspirations for the protection and 
enhancement of the built 
environment 

No LSE The policy does not promote 
development. 

No further consideration required.    

Delivery 
Framework  

Sets out mechanisms by which the 
plan will be delivered, and which 
agencies will contribute to plan 
delivery. 

No LSE The framework itself does not promote 
development, but rather sets out how the 
plan will be delivered 

No further consideration required.    

Monitoring 
Framework 

Sets out mechanisms by which the 
plan will be monitored, including 

No LSE The framework itself does not promote 
development, but rather sets out how the 

No further consideration required.    
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Core Strategy 
Section or Policy 
Reference 

Summary of element of plan 
being assessed 

LSE and 
sites 
affected 

Explanation for conclusion drawn on LSE Further checks, counteracting 
measures, or proceed to AA 

the range of indicators that will be 
used 

plan will be monitored.   Indicators for 
the natural environment are very positive 
as they encourage biodiversity 
enhancement rather than simply being 
protective. 
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Appendix 3: Response to Comments 

 
In this appendix we list comments we have received.  An initial draft was circulated to 
Natural England, Great Yarmouth Borough Council and the RSPB in mid July 2009.  This draft 
did not include the mitigation elements.  A complete draft was circulated to the same parties 
in late July 2009.  Our response to the comments is given in italics after each point.  Only key 
points (as opposed to minor proof reading comments) are listed. 
 

Comments on Initial Draft (assessment stage only, without mitigation) 

From RSPB, received 22/07/09 

1. Figure 1 (page 10) - I'm wondering whether the 1st, 2nd and 4th of the boxes in the 
right hand column could be amended to include parties other that NE.  

Box ammended 

2. Para 1.3.2 (page 11) - I recommend a footnote reference to CLG's draft guidance at 
the end of the first sentence (the bit which says proposals should normally be 
dropped at this point).  

Footnote included. 

3. Para 7.4.3 (page 29) - can you elaborate on the expression "unlikely to be a major 
issue for the SPA" in terms of the tests under the Habs Regs? At present I'm not clear 
whether there's an effect here that needs further assessment.  

Text revised to add clarification 

4. Para 8.2.1 (page 31) - Penultimate sentence - more of a query, but it could be 
reflected in the text (depending on the answer) - is there a similar dog flush and 
other predator issue as experienced for heathland birds?   

There is no evidence for such an impact with little terns - but it could occur.  No change 
made.   

5. Para 8.3.1 (page 31) - Can you explain what "Salinas" are? (This shouldn't need more 
than one sentence.)   

Definition added (Salinas are salt pans / pools) 

6. Para 8.4.3 (page 33) - - 5th line - can you give an indication of the duration of the 
helicopter flight time? I seem to recollect from discussion during the site visit that 
this was a prolonged rather than transit event.  

Additional wording added 
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7. Para 8.4.5 (page 35)  I wonder whether the predation information given here needs 
to be linked more clearly to the human issues, even if it is just to explain that the 
colony is more-or-less on a knife-edge (if that is the case). 

Some additional text added 

8. Table 15 (page 49) - data missing in the line "Broads Chalk GMU"?  

Text corrected. 

 

From Natural England, received 28/7/09 
 

1. Correct identification of the likely significant effects at 4.2.2., 4.2.3., 4.2.4. and 4.2.5. 
 
Confirmation of our identification of the likely significant effects is welcomed.  No 
changes made.   
 
2. Where an adverse effect upon the integrity of a European site cannot be ruled out 

(5.1.1.), it may not be acceptable to propose ‘counteracting measures’, and the plan 
may not proceed unless it is determined that it is a matter of over-riding public 
interest. This is worth clarification at an early stage.  

 
Additional text added to cover IROPI. 

 
3. I think it is correct to pick up the potential in-combination effect of the Rackheath 

development on trampling effects at Winterton (6.1.7.), but useful to bear in mind 
that the ecotown is only part of a much larger growth triangle in north east Norwich, 
so the effects may be even more severe.  

 
Text amended.   
 
4. I think the wording could be stronger in 8.5. I don’t think that there’s any question 

that the vulnerability of the SPA will increase with planned growth and the new 
housing will certainly result in an increase in people living in the area. While we 
accept that the potential effects on the SPA must be to some degree speculative, 
there is undeniably a direct co-relation between more houses and more people. 

 
Text amended.   
 
5. How much are the issues about the little tern colony becoming increasingly fixed in 

time and space a consequence of the planned growth? It appears that this is an 
inevitable consequence of the condition of the existing colony, independent of 
further growth, so it may be difficult to link this conclusively. 

 
A good point – hopefully this does come out in the text – no changes made.   
 
6. Waste water treatment – this conclusion can only be drawn if we have a guarantee 

that all future effluent load as a consequence of the planned growth will also be 
discharged direct to the sea. 
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Text inserted.   
 
7. 9.3.22. This is the key point – without NLGS, and with the proposed abstraction 

constraints for N2K sites, it is difficult to see how sufficient water supply can be 
provided for the level of growth proposed. We see this as the main issue for GYBC to 
address in accommodating additional growth in the Borough. 

 
Text amended. 
 
8. Mitigation  - this is obviously the most critical section, and does not appear to have 

been completed at this stage. We will, of course, comment on this separately when 
it is provided. 

 
 
From Great Yarmouth Borough Council, received 30/7/09 
 

1. 4.2.1: When will this discussion occur? 
 
Text amended 
 
2. 4.2.2 & 4.2.3: The development focus is Great Yarmouth, Gorleston-on-Sea and 

Bradwell (not Caister-on-Sea) 
 
Text amended 
 
3. 6.1.7: The new development in the URC area will have strict controls on car 

numbers. Due to the difficulties in getting to Winterton by car this may decrease the 
impact. 

 
Point noted and some additional text added (in 6.1.11), however it is impossible to be 
confident that people from the URC will not visit Winterton.   
 

 
4. 7.3.1: Year for survey date 
 
Text corrected 
 
5. 7.4.5: Access to Breyon Water also difficult from Bradwell. 
 
Clarification added in 7.4.2 
 
6. 8.4.2: Which caravan park 
 
Text corrected 
 
7. 8.4.3 Offshore wind turbines at Scroby Sands. Words in italics need adding for 

clarification. 
 
Text amended 
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8. 8.5.2 ? in table 
9.  
10. Text corrected 
11.  
12. 8.6.2 Error in referencing 
 
Text corrected 
 
13. 8.7 Needs expanding – will it be expanded following mitigation section? 
 
This is expanded in the mitigation section.   
 
14. 8.7.1 We can supply a map or GIS layer of the URC to be included for clarification 
 
We are grateful for this and it would potentially be useful for the submission draft.  .   
 
15. 9.3.20 Last sentence 2021 
 
Text corrected 
 
16. 9.3.21 Fuller in combination assessment – we need to discuss 
 
Recognised.   
 

 



Footprint Ecology 

Habitats Regulations Assessment of the Great Yarmouth Core Strategy 

74 

11. References 
 
Allard, P. R. (1990) The birds of Great Yarmouth, Norfolk and Norwich Naturalists' Society, 

Norwich. 
Anglian Water (2008) Draft Water Resources management Plan-Main Report. Anglian Water, 

Lincoln. 
Arroyo, B. & Razin, M. (2006) Effect of human activities on bearded vulture behaviour and 

breeding success in the French pyrenees. Biological  Conservation, 128, 276-284. 
Banks, P. B. & Bryant, J. V. (2007) Four-legged friend of foe? Dog-walking displaces native 

birds from natural areas. Biology Letters, 3, 611-613. 
Barnard, A. (2003) Getting the Facts - Dog Walking and Visitor Number Surveys at Burnham 

Beeches and their Implications for the Management Process. Countryside 
Recreation, 11, 16 - 19. 

Baudains, T. P. & Lloyd, P. (2007) Habituation and habitat changes can moderate the impacts 
of human disturbance on shorebird breeding performance. Animal Conservation, 10, 
400-407. 

Beale, C. M. & Monaghan, P. (2004a) Behavioural responses to human disturbance: a matter 
of choice? Animal Behaviour, 68, 1065-1069. 

Beale, C. M. & Monaghan, P. (2004b) Human disturbance: people as predation-free 
predators? Journal of Applied Ecology, 41, 335-343. 

Blumstein, D. T. (2003) Flight-initiation distance in birds is dependent on intruder starting 
distance. Journal of Wildlife Management, 67, 852-857. 

Blumstein, D. T., Anthony L. L., Harcourt, R. & Ross, G. (2003 ) Testing a key assumption of 
wildlife buffer zones: is flight initiation distance a species-specific trait? BIOLOGICAL 
CONSERVATION, 110, 97-100. 

Blumstein, D. T., Fernandez-Juricic, E., Zollner, P. A. & Garity, S. C. (2005) Inter-specific 
variation in avian responses to human disturbance. Journal of Appled Ecology. 

Bolduc, F. & Guillemette, M. (2003) Human disturbance and nesting success of Common 
Eiders: interaction between visitors and gulls BIOLOGICAL CONSERVATION, 110 77-
83. 

Bonte, D. & Hoffman, M. (2005) Are coastal dune management actions for biodivesity 
restoration and conservation underpinned by internationally published scientific 
research? International conference on nature restoration practices in European 
coastal habitats (eds J.-L. Herrier, J. Mees, A. Salman, J. Syes, H. Van Nieuwenhuyse 
& I. Dobbelaere), pp. 165-178. VLIZ, Koksijde, Belgium. 

Brown, A. C. & Grice, P. (2005) Birds in England, T.A.D. Poyser, London. 
Burfield, I. J. & Van Bommel, F. (2004) Birds in Europe: Population Estimates, Trends and 

Conservation Status, Birdlife International, Cambridge. 
Burger, J. (1991) Foraging behaviour and the effetcs of human disturbance on the Piping 

Plover (Chararius melodus). J. Coastal Res, 7, 39. 
Burger, J. (1998) Effects of motorboats and personal watercraft on flight behavior over a 

colony of Common Terns. Condor, 100, 528-534. 
Burton, N. H. K. (2007) Landscape approaches to studying the effects of disturbance on 

waterbirds. Ibis, 149, 95-101. 
Burton, N. H. K., Armitage, M. J. S., Musgrove, A. J. & Rehfisch, M. M. (2002) Impacts of man-

made landscape features on numbers of estuarine waterbirds at low tide. 
Environmental Management, 30, 857-864. 

Calado, M. (1996) Little Tern status and conservation at Ria Formosa Natural Park, Algarve, 
Portugal. Colonial Waterbirds., 19, 78-80. 



Footprint Ecology 

Habitats Regulations Assessment of the Great Yarmouth Core Strategy 

75 

Catry, T., Ramos, J. A., Catry, I., Allen-revez, M. & Grade, N. (2004) Are salinas a suitable 
alternative breeding habitat for Little Terns Sterna albifrons? Ibis, 146, 247-257. 

Coombes, E. G. (2007) The effects of climate change on coastal recreation and biodiversity. 
School of Environmental Sciences. University of East Anglia, Norwich. 

Covey, R. & Laffoley, D. d. A. (2002) Maritime State of Nature Report for England: getting 
onto an even keel. English Nature, Peterborough. 

Crooks, S. (2004) The effect of sea-level rise on coastal geomorphology. Ibis, 146, 18-20. 
Curr, R., Koh, A., Edwards, E., Williams, A. & Davies, P. (2000) Assessing anthropogenic 

impact on Mediterranean sand dunes from aerial digital photography. Journal of 
Coastal Conservation, 6, 15-22. 

Delaney, D. K., Grubb, T. G., Beier, P., Pater, L. L. M. & Reiser, H. (1999) Effects of Helicopter 
Noise on Mexican Spotted Owls. The Journal of Wildlife Management, 63, 60-76. 

Drewitt, A. (1999) Disturbance effects of aircraft on birds. Birds Network Information Note, 
pp. 14. English Nature, Peterborough. 

Environment Agency (2006) The Broadland Rivers Catchment Abstraction Management 
Strategy. Environment Agency, Peterborough. 

Essex and Suffolk Water (2008) PR09 Water Resources Management Plan strategic 
environmental assessment: Draft SEA environmental report. Essex and Suffolk 
Water, Chelmsford. 

Essex and Suffolk Water (2009) Water Resources Management Plan. Essex and Suffolk 
Water, Chelmsford. 

Fernandez-Juricic, E., Jimenez, M. D. & Lucas, E. (2001) Alert distance as an alternative 
measure of bird tolerance to human disturbance: implications for park design. 
Environmental Conservation, 3, 263 - 269. 

Fernandez-Juricic, E. & Schroeder, N. (2003) Do variations in scanning behavior affect 
tolerance to human disturbance? Applied Animal Behaviour Science, 84, 219-234. 

Fernandez-Juricic, E., Vaca, R. & Schroeder, N. (2004) Spatial and temporal responses of 
forest birds to human approaches in a protected area and implications for two 
management strategies. Biological Conservation, 117, 407-416. 

Fernandez-Juricic, E., Venier, M. P., Renison, D. & Blumstein, D. T. (2005) Sensitivity of 
wildlife to spatial patterns of recreationist behavior: A critical assessment of 
minimum approaching distances and buffer areas for grassland birds. Biological 
Conservation, 125, 225-235. 

Fitzpatrick, S. & Bouchez, B. (1998) Effects of recreational disturbance on the foraging 
behaviour of waders on a rocky beach. Bird Study, 45, 157-171. 

Gill, J. A. (1996) Habitat choice in wintering pink-footed geese:quantifying the constraints 
determining winter site use. Journal of Applied  Ecology, 33, 884-892. 

Gill, J. A. (2007) Approaches to measuring the effects of human disturbance on birds. Ibis, 
149, 9-14. 

Gill, J. A., Norris, K. & Sutherland, W. J. (2001a) The effects of disturbance on habitat use by 
black-tailed godwits Limosa limosa. Journal of Applied Ecology, 38, 846-856. 

Gill, J. A., Norris, K. & Sutherland, W. J. (2001b) Why behavioural responses may not reflect 
the population consequences of human disturbance Biological Conservation, 97, 265 
- 268. 

Gochfeld, M. (1983) Colony Site Selection by Least Terns: Physical Attributes of Sites Colonial 
Waterbirds., 6, 205-213. 

Hill, D., Hockin, D., Price, D., Tucker, G., Morris, R. & Treweek, J. (1997) Bird disturbance: 
Improving the quality and utility of disturbance research. JOURNAL OF APPLIED 
ECOLOGY, 34, 275-288. 

Kaiser, M. J., Galanidi, M., Showler, D. A., Elliott, A. J., Caldow, R. W. G., Rees, E. I. S., 
Stillman, R. A. & Sutherland, W. J. (2006) Distribution and behaviour of Common 



Footprint Ecology 

Habitats Regulations Assessment of the Great Yarmouth Core Strategy 

76 

Scoter Melanitta nigra relative to prey resources and environmental parameters. 
Ibis, 148, 110-128. 

Kirby, J., Davidson, N., Giles, N., Owen, M. & Spray, C. (2004) Waterbirds and Wetland 
Recreation Handbook, Wildfowl and Wetlands Trust, Slimbridge, Gloustershire. 

Kirby, J. S. & Tantrum, D. A. S. (1999) Monitoring heathland fires in Dorset: Phase 1. Report 
to DETR. . Terra Environmental Consultancy, Northampton. 

Lee, M. (2001) Coastal defence and the Habitats Directive: predictions of habitat change in 
England and Wales. The Geographical Journal, 167, 39-56. 

Lemauviel, S. & Roze, F. (2003) Response of Three Plant Communities to Trampling in a Sand 
Dune System in Brittany (France). Environmental Management, 31, 227-235. 

Liley, D. (1999) Predicting the consequences of human disturbance, predation and sea-level 
rise for Ringed Plover population size. School of Biological Sciences. University of 
East Anglia, Norwich. 

Liley, D., Clarke, R. T., Mallord, J. W. & Bullock, J. M. (2006) The effect of urban development 
and human disturbance on the distribution and abundance of nightjars on the 
Thames Basin and Dorset Heaths. Natural England / Footprint Ecology. 

Liley, D. & Sutherland, W. J. (2007) Predicting the population consequences of human 
disturbance for Ringed Plovers Charadrius hiaticula: a game theory approach. Ibis, 
149, 82-94. 

Lord, A., Waas, J. R., Innes, J. & Whittingham, M. J. (2001) Effects of human approaches to 
nests of northern New Zealand dotterels. Biological Conservation, 98, 233-240. 

Lowen, J., Liley, D., Underhill-Day, J. & Whitehouse, A. T. (2008) Access and Nature 
Conservation Reconciliation: supplementary guidance for England. Footprint Ecology 
for Natural England. 

Mallord, J. W., Dolman, P. M., Brown, A. F. & Sutherland, W. J. (2007) Linking recreational 
disturbance to population size in a ground-nesting passerine. Journal of Applied 
Ecology, 44, 185-195. 

Medeirosa, R., Ramosa, J. A., Paivaa, V. H., Almeidac, A., Pedroa, P. & Antunes, S. (2007) 
Signage reduces the impact of human disturbance on little tern nesting success in 
Portugal Biological  Conservation, 135, 99-106. 

Mitchell, P. I., Newton, S., Ratcliffe, N. & Dunn, T. (2004) Seabird populations of Britain and 
Ireland, Poyser, London. 

Murison, G. (2002) The impact of human disturbance on the breeding success of nightjar 
Caprimulgus europaeus on heathlands in south Dorset, England. English Nature, 
Peterborough. 

Nimon, A. J., Schroter, R. C. & Oxenham, R. K. C. (1996) Artificial eggs: Measuring heart rate 
and effects of disturbance in nesting penguins. Physiology & Behavior, 60, 1019-
1022. 

Nisbet, I. C. T. (2000) Disturbance, habituation, and management of waterbird colonies - 
Commentary waterbirds, 23, 312-332. 

Perrow, M. R., Skeate, E. R., Lines, P., Brown, D. & Tomlinson, M. L. (2006) Radio telemetry 
as a tool for impact assessment of wind farms: the case of Little Terns Sterna 
albifrons at Scroby Sands, Norfolk, UK. Ibis, 148, 57-75. 

Randler, C. (2006) Disturbances by dog barking increase vigilance in coots Fulica atra. 
European Journal of Wildlife Research, 52, 265-270. 

Ravenscroft, N., Parker, B., Vonk, R. & Wright, M. (2008) Disturbance to waterbirds wintering 
in the Stour-Orwell estuaries SPA. Suffolk Coasts and Heaths Unit. 

Rees, E. C., Bruce, J. H. & White, G. T. (2005) Factors affecting the behavioural responses of 
whooper swans (Cygnus c. cygnus) to various human activities. Biological 
Conservation, 121, 369-382. 



Footprint Ecology 

Habitats Regulations Assessment of the Great Yarmouth Core Strategy 

77 

Reijnen, R., Foppen, R. & Veenbaas, G. (1997) Disturbance by traffic of breeding birds: 
evaluation of the effect and considerations in planning and managing road corridors 
Biodiversity and Conservation, 6, 567-581. 

Reimers, M. (2001) Can human erosion be accepted in seaside dunes? From sand dunes to 
mountain scenery: an example from Romo, Denmark. Coastal Dune Management: 
Shared experience of European Conservation Practice.  European symposium on 
coastal dunes of the Atlantic biogeographical region. Liverpool University Press, 
Southport. 

Remage-Healey, L. & Romero, L. M. (2000) Daily and seasonal variation in response to stress 
in captive starlings (Sturnus vulgaris): glucose. Gen Comp Endocrinol, 119, 60-8. 

Ritchie, W. (2001) Coastal dunes: resultant dynamic position as a conservational managerial 
objective. Coastal Dune Management: Shared experience of European Conservation 
Practice.  European symposium on coastal dunes of the Atlantic biogeographical 
region. Liverpool University Press, Southport. 

Rodgers, J. A. & Smith, H. T. (1995) Set-Back Distances to Protect Nesting Bird Colonies From 
Human Disturbance In Florida. Conservation Biology, 9, 89-99. 

Rodgers, J. A. & Smith, H. T. (1997) Buffer zone distances to protect foraging and leafing 
waterbirds from human disturbance in Florida. Wildlife Society Bulletin, 25, 139-145. 

Rose, R. J. & Clarke, R. T. (2005) Urban impacts on Dorset Heathlands: Analysis of the 
heathland visitor questionnaire survey and heathland fires incidence data sets. 
English Nature Research Report. English Nature, Peterborough. 

RPS (2007) Draft revision to Regional Spatial Strategy for the East of England. Habitats 
Directive Assessment. Technical report, water quality, water resources and flooding. 
RPS, Abingdon. 

Ruhlen, T. D., Abbott, S., Stenzel, L. E. & Page, G. W. (2003) Evidence that human disturbance 
reduces Snowy Plover chick survival. Journal of Field Ornithology, 74, 300-304. 

Scott Wilson (2008) Greater Norwich Water Cycle Study-Stage 2a. Scott Wilson, Bristol. 
Scott Wilson (2009) Waveney and Great Yarmouth joint water cycle strategy-Scoping study. 

Scott Wilson, Basingstoke. 
Stalmaster, M. V. & Kaiser, J. L. (1997) Flushing responses of wintering bald eagles to military 

activity. Journal Of Wildlife Management, 61, 1307-1313. 
Stillman, R. A. & Goss-Custard, J. D. (2002) Seasonal changes in the response of 

oystercatchers Haematopus ostralegus to human disturbance. Journal of Avian 
Biology, 33, 358-365. 

Stillman, R. A., Goss-Custard, J. D., West, A. D., Durell, S., McGrorty, S., Caldow, R. W. G., 
Norris, K. J., Johnstone, I. G., Ens, B. J., Van der Meer, J. & Triplet, P. (2001) 
Predicting shorebird mortality and population size under different regimes of 
shellfishery management. Journal of Applied Ecology, 38, 857-868. 

Stillman, R. A., West, A. D., Caldow, R. W. G. & Durell, S. E. A. L. V. D. (2007) Predicting the 
effect of disturbance on coastal birds. Ibis, 149, 73-81. 

Taylor, K., Anderson, P., Taylor, R. P., Longden, K. & Fisher, P. (2005) Dogs, access and nature 
conservation. Research Report. English Nature, Peterborough. 

Tempel, D. J. & Gutierrez, R. J. (2003) Fecal corticosterone levels in California spotted owls 
exposed to low-intensity chainsaw sound. Wildlife Society Bulletin, 31, 698-702. 

Thomas, K., Kvitek, R. G. & Bretz, C. (2003a) Effects of human activity on the foraging 
behavior of sanderlings Calidris alba. Biological Conservation, 109, 67-71. 

Thomas, K., Kvitek, R. G. & Bretz, C. (2003b) Effects of human activity on the foraging 
behaviour of sanderlings Calidris alba. Biological  Conservation, 109, 67-71. 

Tucker, G. M. & Heath, M. F. (1994) Birds in Europe.  Their conservation status., Birdlife 
International, Cambridge. 



Footprint Ecology 

Habitats Regulations Assessment of the Great Yarmouth Core Strategy 

78 

Underhill-Day, J. C. (2005) A literature review of urban effects on lowland heaths and their 
wildlife. English Nature Research Report No. 624. English Nature, Peterborough. 

Urfi, A. J., Goss-Custard, J. D. & Lev. Dit Durell, S. E. A. (1996) The Ability of Oystercatchers 
Haematopus ostralegus to Compensate for Lost Feeding Time: Field Studies on 
Individually Marked Birds. Journal of Applied Ecology, 33, 873-883. 

Verhulst, S., Oosterbeek, K. & Ens, B. J. (2001) Experimental evidence for effects of human 
disturbance on foraging and parental care in oystercatchers. Biological Conservation, 
101, 375-380. 

Walker, B. G., Dee Boersma, P. & Wingfield, J. C. Habituation of Adult Magellanic Penguins to 
Human Visitation as Expressed through Behavior and Corticosterone Secretion. 
Conservation Biology, 0. 

Walker, B. G., Dee Boersma, P. & Wingfield, J. C. (2006) Habituation of Adult Magellanic 
Penguins to Human Visitation as Expressed through Behavior and Corticosterone 
Secretion. Conservation Biology, 20, 146-154. 

Webb, N. V. & Blumstein, D. T. (2005) Variation in human disturbance differentially affects 
predation risk assessment in Western Gulls. Condor, 107, 178-181. 

Weimerskirch, H., Shaffer, S. A., Mabille, G., Martin, J., Boutard, O. & Rouanet, J. L. (2002) 
Heart rate and energy expenditure of incubating wandering albatrosses: basal levels, 
natural variation, and the effects of human disturbance. J Exp Biol, 205, 475-83. 

West, A. D., Goss-Custard, J. D., Stillman, R. A., Caldow, R. W. G., Durell, S. & McGrorty, S. 
(2002) Predicting the impacts of disturbance on shorebird mortality using a 
behaviour-based model. Biological Conservation, 106, 319-328. 

Woodfield, E. & Langston, R. (2004) Literature review on the impact on bird populations of 
disturbance due to human access on foot, Royal Society for the Protection of Birds, 
Sandy, Beds. 

Yasue, M. & Dearden, P. (2006) The potential impact of tourism development on habitat 
availability and productivity of Malaysian plovers Charadrius peronii. Journal of 
Applied Ecology, 43, 978-989. 

 
 


