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1 Introduction 

1.1 London Gateway Park Development Limited (LGPDL) has proposed to Thurrock Council 

(“the Council”) that the Council make a LDO to authorise the construction and use of a 

commercial and logistics park (“the Park”) at the London Gateway site in Thurrock.  On 

the 21st December 2011 the Council resolved to commence the procedure to make the 

LDO.   

1.2 The Site of the LDO is located on the former Shell oil refinery in Stanford-le-Hope, 

Essex.  The LDO will relate only to the defined area, known as the Park Area (herein 

referred to as ‘the Site’).   

1.3 This report has been prepared to inform a Habitat Regulation Screening Assessment, 

which will be completed by the Council, as the Competent Authority, in consultation with 

Natural England (NE).  The Habitat Regulation Assessment (HRA) process is required 

by the Conservation of Habitats and Species Regulations 2010, as amended1.  A more 

detailed description of HRA, the legislation and guidelines for completing HRA are 

provided in Annex A.  It is highlighted that the Habitat Regulation Screening Assessment 

being undertaken for the purposes of the LDO is contained in Regulation 78 of these 

regulations.  As such, the screening assessment that the Council (in consultation with 

NE) will be undertaking, informed by this report, is in order to ascertain whether the 

development permitted by the draft LDO would have a significant effect.   

1.4 The LDO will replace the existing outline planning consent (OPC) granted by the 
Secretary of State on 30th May 2007, for a major logistics and commercial centre (the 
Park).  The main advantage of an LDO over the existing OPC will be that it would 
simplify the consents process for future build out within the Park.  The OPC is 
associated with a number of adjacent developments: 
 the London Gateway Port (“the Port”), granted under a Harbour Empowerment Order 

2008 (“the HEO”), made on 2 May 2008; 

 the London Gateway realigned access road to serve the Park and the Port;  

 the London Gateway Administration Building; and 

 the Gateway Energy Centre (GEC), including associated gas pipeline and electricity 

transmissions lines. 

1.5 A more detailed description of the existing consents, a brief history of the Site, and the 

rationale of the LDO is set out in Annex B.  The Outline Planning Application for the 

Park, the HEO and the planning application for the realigned access road were all 

subject to previous assessment under the Habitat Regulations.  A brief description of 

each of the Assessments completed under the Habitat Regulations that have been 

completed is provided in Annex C.  The GEC was not subject to an assessment under 

the Habitat Regulations.    

1.6 The LDO would not authorise any works within the Port or deal with any off-site highway 

works permitted under the OPC, the access road consent or railway works dealt with 

                                                

 

 
1
 Secretary of State, 2010. The Conservation of Habitats and Species Regulations. Her Majesty’s Stationery 

Office 
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under the Transport and Works Act Order (TWAO).  The boundary of the LDO would 

include only the land required to construct the built development proposed by the LDO 

as shown in Figure 1.2.   

Site Location and Description 

1.7 The Site of the proposed LDO is located on the north bank of the Thames estuary in the 

administrative boundary of Thurrock Council at NGR TQ 720 822.  It lies between open 

countryside to the west and Coryton Power Station and Coryton Oil Refinery to the east. 

The towns of Stanford-Le-Hope and Corringham lie approximately 4 km west and 3 km 

north-west of the Site respectively as shown in Figure 1.1.   

 

Figure 1.1: Location of the proposed LDO  

1.8 The Site comprises approximately 222 hectares of brownfield land including the majority 

of the former Shell Haven oil refinery, with some small areas of agricultural land used for 

grazing.  The Site has been subject to an extensive programme of ecological clearance 

in readiness for the construction of the approved commercial and logistics park.  It 

includes the majority of the former Shell Haven oil refinery, some small areas of 

agricultural grazing land and areas of local highway.  The only parts of the former 
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refinery remaining comprise the access roads, any remaining pipelines/plant, hard 

standing and open car parking.   

1.9 The Site’s immediate surrounding land uses can be described as follows:  

 the Manorway (A1014) is a dual carriageway which aligns the Site to the north and 

forms the northern Site boundary for much of its length.  The Site is currently 

accessed from this road at three access points.  Beyond this to the north is primarily 

grazing marshland interspersed by a network of reed-fringed drainage ditches and 

creeks.  Some of the reed-fringed drainage ditches and creeks also fall within the 

Site boundary; 

 to the east is the ‘Haven Site’, a tank farm owned by Shell used to store aviation fuel, 

beyond which is Coryton gas-fired Power Station operated by InterGen and the 

Petroplus Coryton Oil Refinery; 

 the southern boundary of the Site is formed by the existing Thameshaven Branch 

Line which extends to the Coryton Oil Refinery to the east.  The main east to west 

former refinery road runs adjacent to the north of the railway line.  Beyond this is the 

location of the consented Port, which is currently under construction.  Sea dredged 

material has been used for land reclamation, and a new quay wall has been 

constructed to serve the first phase of port development; 

 south-west of the Site lies Stanford-le-Hope grazing marshes and mud flats, located 

on the banks of the Thames Estuary; 

 to the west lies grazing marsh and some 1.3 km beyond the town of Stanford-le-

Hope; and 

 to the north-west of the OPA Site is a continuation of The Manorway, which extends 

to the town of Corringham 1 km distant.  

1.10 The topography of the Site is predominantly flat and low-lying, although the north-

western section of the Site gently rises towards Corringham and Stanford-le-Hope.  

Land is approximately between +2.0 m and + 3.0 m Above Ordnance Datum (AOD), 

with the highest elevation of + 20.0 m AOD near Corringham. 

1.11 Following the grant of outline planning consent for the commercial and logistics park in 

2007 and in line with the agreed Ecological Mitigation and Management Plan the Site 

has been to subject to extensive ecological clearance under appropriate licences.  This 

involved the translocation of great crested newts, reptiles and water voles from across 

the OPC site and relocation of these species to designated receptor sites. 

1.12 Subsequently, an extensive contaminated land remediation and ground raising works 

operation is occurring on-site under the OPC.  As such, current Site conditions and 

habitats are ephemeral and temporary in nature as ground works progress across the 

brownfield Site and any regenerating vegetation is controlled in accordance with the 

vegetation management controls. 

1.13 A Management Plan is now in place to ensure that areas of the Park do not attract 

migratory/wintering/breeding birds, nor allow protected species back into the Park from 

the receptor sites.  Perimeter fence checks are undertaken on a monthly basis and the 

on-site vegetation clearance team repairs any damage immediately.  The Park is also 

sprayed with a herbicide approved by the Environment Agency four times a year and a 

fleet of D6 earthmovers are deployed from March to October to blade areas level, move 

soil around and not allow vegetation to grow back.  A series of temporary ditches have 

also been dug to drain the Park area to a central point at Carter's Bay to minimise the 

potential for large areas of the Park becoming flooded and attracting birdlife. 
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Figure 1.2: Proposed LDO Boundary  

Purpose of this Report  

1.14 The purpose of this report is to identify impacts on the relevant ecological receptors and 

to determine if the proposals, as specified in the LDO and in particular its Design Code, 

Code for Construction Practice (CoCP) and Ecological Mitigation and Management Plan 

(EMMP) are likely to have a significant effect on those receptors taking into account any 

mitigation and compensation measures that are in place.  This report provides the 

information on which the Council (acting as the Competent Authority) can complete an 

Assessment under the Habitat Regulations.  To provide the relevant information, the 

report has a number of specific objectives: 

 To identify European Sites that could be affected by the development to be 

authorised by the LDO; 

 To identify the qualifying features of the relevant European Sites that are relevant to 

the Habitat Regulations Screening Assessment; 

 To present and analyse up-to-date baseline data including, in particular, the spatial 

distribution of the Special Protected Area (SPA) cited species (wintering waterfowl) in  

proximity of the LDO proposals; and 

 To assess the potential for likely significant effects of the LDO proposals, (with 

mitigation in place), on the relevant European sites. 

Report Structure 

1.15 The report presents the findings of the Ecological Impact Assessment (EcIA) undertaken 

at the Site in relation to the LDO proposals.  The structure of the report is as follows: 

 Section 2 provides a description of the LDO proposals; 
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 Section 3 describes the European sites subject to this HR Screening Assessment; 

 Section 4 presents and analyses the baseline information of the Site;  

 Section 5 assesses the potential for likely significant effects; Section 6 assesses in-

combination effects; and 

 Section 6 provides a summary and conclusion. 

1.16 The following annexes to the report, provide further supporting information and 

evidence. 

 Annex A describes the legislation and guidelines relevant to screening under the 

Habitat Regulations. 

 Annex B outlines the existing consents, a brief history of the Site and a description of 

LDOs. 

 Annex C outlines the previous Assessments completed under the Habitat 

Regulations undertaken for the Port, OPC and Access Road under the Habitat 

Regulations; 

 Annex D provides the European Sites Favourable Conditions Tables; 

 Annex E contains a Schedule of Ecological Reports of Surveys undertaken at the 

Site and the OPA Mitigation Sites; 

 Annex F outlines the Wintering Bird Survey Methodologies; 

 Annex G contains a Literature Review of Pathways of Potential Effects and Zone of 

Influence; and 

 Annex H contains the Noise Modelling Results. 
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2 The Proposed Local Development Order 

2.1 The proposed Local Development Order would be made by Thurrock Council ("the 

Council") under the powers conferred on the Council as Council by sections 61A-61D of 

and Schedule 4A to the Town and Country Planning Act 1990 (as amended) ("the Act") 

and pursuant to the Town and Country Planning (Development Management Procedure) 

(England) Order 2010 and would be known as the London Gateway Park Local 

Development Order 201[2]. 

2.2 Within the Site shown in Figure 1.2, planning permission would be granted for the 

development set out in all Parts of Schedule 1 (set out in Box 2.1) subject in each case 

to the restrictions and conditions set out in the relevant Part of Schedule 1.   

2.3 The grant of permission under any Part of Schedule 1 would be subject to the general 

conditions set out in Schedule 2 of the LDO (reproduced out in Box 2.2). 

2.4 It is noted that definitions in the Town and Country Planning (Use Classes) Order 1987 

(as amended) apply to the interpretation of this LDO and references in this LDO to a 

"Use Class" would accordingly be a reference to the relevant Use Class set out in the 

Town and Country Planning (Use Classes) Order 1987 (as amended).  Furthermore, 

references in the LDO to various Codes and Plans are references to those Codes and 

Plans as appended to this LDO or as otherwise agreed from time to time by the Council 

and the development promoter and persons wishing to carry out development permitted 

by this LDO.   

2.5 It is noted that this HRA Screening Assessment report has been drafted taking into 

account the inherent design mitigation and management controls specified in the LDO’s 

Design Code, CoCP, EMMP, and it is suggested that this HRA Screening Assessment 

report is read in conjunction with these documents. 

2.6 The proposed LDO would come into force on the date on which it is made as indicated 

below and, subject to the Council's power to revoke the LDO under s.61A(6) of the Act 

would remain in force for a period of 10 years from that date, expiring on the tenth 

anniversary thereof.  On expiry the Council could renew the LDO in the same or a 

different form or could revoke the LDO completely. 

 

Box 2.1: DRAFT LDO Schedule 1 – Permitted Development 

PART 1 - INDUSTRIAL AND WAREHOUSE DEVELOPMENT  
Permitted Development 

 

Development consisting of: 

(a) The erection, extension, demolition or alteration of a warehouse 
building within Use Class B8 (storage or distribution); 

(b) The erection, extension, demolition or alteration of an industrial 
building within Use Class B2 (general industry);  

(c) The erection, extension, demolition or alteration of a building within 
Use Classes B1(b) (research and development ) or B1(c) (light 
industry); 

(d) Ancillary uses in connection with development within Use Classes B8, 
B2, B1(b) or B1(c). 
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Development not permitted  

Development is not permitted by Part 1 if – 
 
(a) the total amount of Use Class B8 floorspace within the Park Area exceeds 

630,600m2 (or the total amount of B1(b)/B1(c)/B2 development exceeds 
199,100m2;  

(b) the height of the building as erected, extended or altered would exceed the 
maximum height for the zone in which the building is to be, or is located, as 
identified on the height zoning plan included within the London Gateway 
Design Code  

(c) the gross internal floorspace of the building would be less than 1,000m2    
(unless for ancillary uses) or exceed 150,000m2; 

 

Conditions 

Development is permitted by Part 1 subject to the following conditions: –  
 
1. Any building erected, extended or altered shall only be used for storage or 

distribution (Use Class B8), industrial development (Use Class B2), research and 
development (Use Class B1b)  light industrial use (Use Class B1c), ancillary uses for 
the purposes of the undertaking within the Logistics Park Area or the provision of 
employee facilities; 

 
2. Any office use under Use Class B1(a) or retail use within buildings in Use Classes 

B1, B2 or B8 use shall be ancillary to the main uses of the development and shall 
not be occupied separately;  

 
3. Ancillary office accommodation shall not exceed 25% of the overall building area. 

 
4. No manufacturing, fabrication or other industrial process shall take place outside the 

confines of any buildings unless otherwise agreed in writing by the Council; 
 

5. No development shall take place except in accordance with the approved London 
Gateway Design Code and CoCP;  

 
6. Prior to the commencement of works in the Park Area, any contaminated land shall 

be remediated in accordance with the strategy set out in the CoCP; 
 

7. Any oil or chemical storage tanks, buildings, ancillary handling facilities, filling, 
drawing and overflow pipes shall be enclosed within an impervious bunded area of 
at least 110% of the tank capacity and the bunded area shall be fully constructed 
before the relevant part of the development to which it relates is first occupied or 
brought into use;  

 
8. Prior to the occupation of any built development the works identified in the drainage 

strategy set out in the London Gateway Design Code must be implemented for the 
relevant phase and must not prejudice the implementation of the drainage strategy 
for subsequent phases of development;  

 
9. No more than 400,000m2 GIA of buildings in Class B8 use, excluding floorspace 

within those buildings with a direct rail connection, may be occupied prior to the 
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practical completion and commissioning of the single common user siding, permitted 
under the London Gateway Transport and Works Act Order 2007 (SI 2007/2657), 
within the Park Area so that it is available for use to service the development, 
together with hardstanding and facilities that can accommodate the rail freight 
movements generated by the Class B8 uses;   

 
10. Parking spaces shall be made available for each plot in accordance with the parking 

strategy set out in the adopted London Gateway LDO Design Code and shall be 
made available for use during the whole of the time that any part of a building is 
open to any persons employed within the building or to persons visiting the building; 

 
11. No more than 210,000m2 of gross internal floorspace shall be occupied before the 

implementation of the landscape scheme for The Manorway detailed in the London 
Gateway LDO Design Code;  

 
12. Prior to the occupation of each commercial unit a detailed travel plan shall be 

submitted for approval by the Council. The Travel Plan shall include consideration of 
the following measures (C58): 

 
 the availability of season ticket loads or other financial incentives to use 

means of travel other than the private car; 
 access to public transport information including real time bus information; 
 the availability of preferential parking; 
 the availability of measures for a “guaranteed ride home” and 
 annual staff travel surveys. 

 
13. Within two years of the commencement of the construction of the first commercial 

building or prior to the first occupation of any building within the 16m height zone 
shown on the height zoning plan, whichever is the earlier, the strategic landscaping 
scheme detailed in the London Gateway Design Code shall be fully implemented 
and completed in accordance with the Code; 
 

14. Upon commencement of use of the New Access Road for vehicular traffic, all 
operational vehicular traffic shall use the new access road and no other means of 
vehicular access to the Park Area shall be available except for emergency vehicles, 
buses or as otherwise agreed in writing by the Council. 

 

PART 2 – CHANGE OF USE 

Permitted Development 

 

Development consisting of: 

 

(a) The change of use of a building within Use Class B8 (storage or 
distribution) to a use falling within Use Classes B1(b) research and 
development, B1(c) light industrial or Use Class B2 (general industrial);  

(b) The change of use of a building within Use Classes B1(b) research and 
development or B1(c) light industrial to a use falling within Use Class 
B2 (general industrial) or to Use Class B8 (storage or distribution); or 

(c) The change of use of a building within Use Class B2 to a use falling 
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within Use Class B1(b) research and development or B1(c) light 
industrial or to Use Class B8 (storage or distribution) 
 

Development not permitted  

 
Development is not permitted by Part 2 if any change of use would result in more than 
630,600m2 of floorspace within Use Class B8 or more than a combined total of 
199,100m2 of Use Classes B1(b)/B1(c)/B2 across the site. 

 
Conditions 

 

Development is permitted by Part 2 subject to the conditions that: – 
 

1. No manufacturing, fabrication or other industrial process shall take place outside the 
confines of any buildings under this Part; 

 
2. Any office use under Use Class B1(a) retail or sales use within the building permitted 

under this Part shall be ancillary to the main uses of the development and shall not 
be occupied separately; 
 

3. Ancillary office accommodation shall not exceed 25% of the overall building 
floorspace. 

 

Interpretation of Parts 1 and 2 

 
For the purposes of Parts 1 and 2 – 

 
(a) ‘building’ excludes structures housing plant or machinery such as pumping 

stations, kiosks, tanks etc; 
(b) ‘gross internal floorspace’ shall be calculated in accordance with the RICS 

Code of Measuring Practice (sixth edition).  Mezzanine floors which have 
been introduced primarily to allow the efficient stacking and storing of 
materials/ or mezzanine floors without permanent access shall be excluded 
from this calculation. Any subsequent change of use, where there is 
permanent access to the mezzanine would, however, be included as or 
deemed to be new floorspace.  All floorspace quoted in Parts 1 and is 
deemed to be measure on a “gross internal” basis unless otherwise 
specified. 
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PART 3 – ASSOCIATED INFRASTRUCTURE  

Permitted Development 

 

Development consisting of: 

(a) Internal access roads; 
(b) Vehicle parking and servicing; 
(c) Hard and soft landscaping, including fences, gates, walls, securing 

barriers and street lighting; 
(d) Foul and surface water drainage infrastructure including sewage 

treatment works, pumps, tanks, conduits, swales, pipes, drains, 
ditches, channels and ponds; 

(e) Vehicle refuelling facilities; 
(f) Utilities infrastructure (telecoms, gas, electricity, water) including sub-

stations, pylons, radio and lighting masts, CCTV cameras and 
associated masts 

 

Development not permitted  

Development is not permitted by Part 3 if it is not primarily required to serve 
development associated with the London Gateway Commercial and Logistics Park as 
permitted by Parts 1 or 2 or to serve the London Gateway Port. 

 

Conditions 

Development is permitted by Part 3 subject to the conditions that: – 
 

1. Any oil or chemical storage tanks, buildings, ancillary handling facilities, filling, 
drawing and overflow pipes shall be enclosed within an impervious bunded area of 
at least 110% of the tank capacity and shall be fully implemented before the 
relevant part of the development to which it relates is first occupied or brought into 
use;  

 
2. Prior to the occupation of any built development the works identified in the 

drainage strategy set out in the London Gateway Design Code must be 
implemented for the relevant phase and must not prejudice the implementation of 
the drainage strategy for subsequent phases of development;  

 
3. Prior to the commencement of on-site works, any contaminated land shall be 

remediated in accordance with the strategy set out in the CoCP; 
 

4. Other conditions likely to be added once detail of drainage scheme available e.g. 
height of plant. 
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PART 4 – SITE PREPARATION WORKS 

Permitted Development 

 

Development consisting of: 

(a) Remediation  
(b) Land raising 

 

Development not permitted  

 
Development is not permitted by Part 4 if it involves the remediation of contaminated 
material other than that currently present. 

 
Conditions 

Development is permitted by Part 4 subject to the conditions that: – 
 

1. Contaminated land shall be remediated in accordance with the strategy set out in 
the CoCP; 

 
2. Final site levels shall not exceed those shown on Figure 4 in the CoCP. 

 

 

BOX 2.2: DRAFT LDO Schedule 2 – General Conditions 

All development permitted by the Order is subject to the following conditions: 

1 Where a material operation has been initiated in respect of any development 
permitted by this Order at the time this Order is revoked or revised that said 
development may be lawfully completed. 

2 Prior to the commencement of any development permitted under this Order, full 
details and plans of the proposed development shall be submitted to the Council 
using the Prior Notification Form.   No development shall commence until the 
Council has confirmed that the proposed development falls within the scope of 
this Order or the expiry of 28 days from the submission of the Prior Notification 
Form, whichever is the soonest.  

3 Prior to occupation or use of any development permitted under this Order, the 
London Gateway LDO Monitoring Form shall be completed and submitted to the 
Council together with the appropriate monitoring fee. 

4 All development permitted by this Order may be undertaken on a phased basis 
provided that it does not prejudice the subsequent development of the remaining 
phases of the development. 
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5 No development shall take place under this Order except in accordance with the 
standards and specifications set out in the approved London Gateway Design 
Code. 

6 No development shall take place under this Order except in accordance with the 
CoCP.  

7 All development permitted under this Order shall be carried out in accordance 
with the Ecological Mitigation and Management Plan (EMMP);  

8 The Environmental Advisory Group shall continue to operate under the Terms of 
Reference (as may be reviewed from time to time) set out in the EMMP. 

9.         Nothing in this Order permits any development that is EIA development within 
Schedule 1 of the Town and Country Planning (Environmental Impact 
Assessment) Regulations 2011. 

2.7 The total commercial floor-space proposed under the LDO is a maximum of 829,700 m2, 

with individual buildings between 1,000 m2 to 150,000 m2 in size, with maximum height 

according with the Height Zoning Plan (see Figure 2.1) within the zone specified, the 

highest permitted height being 42 m. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 2.1: LDO Height Zoning Plan  
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2.8 Generally the LDO is the same form of development as permitted under the OPC.  The 

boundary of the LDO would include only the land required to construct the built 

development proposed by the LDO.  Unlike the OPC, it is not proposed to include any 

land for ecological enhancement as the ecological mitigation works related to the OPC 

have largely been implemented.  The OPC included areas of land referred to as the 

Tongue land and the Refinery Expansion Land.  The latter would also be excluded from 

the boundary of the LDO as would the site of the proposed Gateway Energy Centre, an 

area of land to the southeast of the park which received consent for a gas fired power 

station in 2010 and the separately consented access road.  The Tongue Land has been 

included within the boundary of the LDO solely to accommodate the Carters Bay 

Lagoon and a pump station (key elements of the proposed LDO drainage strategy set 

out in the Design Code) as well as an electricity sub-station.  Accordingly there would be 

no loss of grazing marsh as a result of development to be permitted by the LDO. 

2.9 In order to aid implementation, much of the detailed development requirements are set 
out in a series of documents accompanying the LDO, rather than be included in the 
Order itself.  This would assist in retaining an appropriate balance between the flexibility 
required by the developer and the control required by the local planning authority.  The 
requirement to accord with these documents would be secured by a condition to the 
Order, such that this HRA Screening Assessment is based on the inherent design 
mitigation and management controls contained in these documents 

2.10 One of the key documents to accompany the Order is the Design Code, which set outs 
the detailed parameters for the development such as height, materials, landscaping, 
lighting, external storage, parking standards etc.  Much of the information contained in 
conditions to the existing OPC is translated into controls in the Design Code. 

2.11 A detailed lighting strategy has been developed and would be submitted as part of the 

LDO Documentation within the Design Code.  The measures specified require, the 

following measures: 

 During construction, lighting would be required during the winter months and may 

also be required during the night depending on construction activities, programme 

and permitted working hours.  When construction operations are undertaken at night 

this temporary lighting would need to be provided in accordance with the HSE 

requirements.  The type and level of lighting provided would be dependent on the 

particular construction activities in progress, and the choice of lighting equipment will 

be determined by the contractor.  The general lighting would be supplemented where 

necessary with local task lighting.  The construction lighting would be designed to 

minimise disturbance on the SPA and ensure light is directed away from the SPA; 

 The design reflects the existing brightness bordering the Site and reduce potential 

impacts on Thames Estuary and Marshes SPA.  In particular. that the western and 

northern half of the development should comply with the requirements of 

Environmental Zone E1, whilst the lighting on the eastern half of the development 

should comply with the requirements of Environmental Zone E2; and 

 All lighting proposals would be designed to minimise light spill, glare and directly 

emitted upward intensities by the type of equipment used, the height and location of 

the lighting units, the level of lighting required, and the hours it is operational during 

the night.  The type of lighting units proposed and their control would provide the 

facility to dim or switch off lighting units in defined work area should operational 

conditions in those areas allow, for example staff parking areas outside of shift 

change times, although it should be assumed unless otherwise confirmed by London 
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Gateway that all lighting would be operated at full output throughout the hours of 

darkness. 

 The detailed lighting design would ensure that the horizontal illuminance light spill 

outside of the boundary of the Site would be limited to the following:  

- 1.0 lux at 25 m from the boundary; and 

- 0.1 lux at 50 m from the boundary (In terms of magnitude, bright moonlight is 

about 0.25 lux so 0.1 lux is a very low lighting level). 

2.12 The OPC allows for construction and operational traffic to use Gates 1, 2 and 3 until the 

new access road is completed.  It also requires that no more than the following 

combinations of port and park development can be occupied or brought into beneficial 

use prior to the completion of the new access road.   

 271,000sq.m + 3 berths (or 2 berths + RoRo) 

 324,000sq.m + 2 berths (or 1 berth + RoRo) 

 377,000sq.m + 1 berth (or the RoRo) 

2.13 Tthe LDO would allow construction traffic only to use Gates 1, 2 and 3 until the above 

trigger points are reached irrespective of the completion of the new access road.  Once 

this threshold has been met, all traffic would be required to use the new access road, 

save for emergency vehicles.  This would be secured by legal agreement or condition to 

the LDO. 

 

2.14 Under the LDO completion of the access road prior to any operational use of the park 

development shall also be secured via legal agreement or an appropriately worded 

condition.  Accordingly, operational traffic associated with the LDO (with the exception of 

emergency vehicles) would be required to use the new access road and would be 

prohibited from using Gates 1, 2 and 3.    

2.15 Access to the site via Gates 1, 2 or 3 for construction and operational traffic, to the 

thresholds set out above, was considered acceptable by the Secretary of State in 

consenting the OPC.  The LDO proposals would therefore decrease the amount of 

traffic using Gate 1 (by virtue of the exclusion of operational traffic).  Minded by this no 

further consideration has therefore been given to potential disturbance arising from 

traffic using Gate 1 on the SPA or its qualifying species. 

2.16 The Code of Construction Practice (CoCP) specifies detailed requirements for 

acceptable construction practices, as well as strategies for drainage, remediation and a 

programme of archaeological assessment.  Measures to mitigate impacts on nature 

conservation interests such as the use of machinery and the timing of works are also set 

out in the CoCP.  Again, information required by condition to the OPC, is largely 

included in the CoCP. 

2.17 It is anticipated that construction of the development shall take place over a 10 year 

period from 2013 to 2023. 

2.18 A detailed drainage strategy has been developed and would be submitted as part of the 

LDO Documentation within the Design Code.  The emerging drainage strategy aims to 

mimic the historic drainage regime.  To achieve this, the plot is split into two Zones, 

Northern and Southern as briefly described below:  

 The on-plot surface water runoff from the Northern Zone would be pumped into 

shallow ponds / storage features before being discharged into the Stanford Boundary 

Drain by gravity at greenfield runoff rate; and 



DP World London Gateway 

Local Development Order 
Information to Inform Habitat Regulations Assessment 

Screening 

 

UK11-17997  Issue: Final                       15 ENVIRON 

 

 For the Southern Zone, the strategy would be to drain surface water runoff from each 

plot by gravity or pumping into swales, leading to a pumping station located in 

southwest corner of the Park.  The swales would be designed not only to convey 

surface water runoff but also act as balancing storage.  The detail of the on-plot 

drainage system would be determined in accordance with the strategy on the basis 

of the layout and tenant requirements of each plot. The strategy provides details of 

the outfall arrangements at Carter’s Bay.  The current outfall arrangement has been 

determined to satisfy the requirements of current guidance for design of outlet 

structures.  These guidelines require that energy dissipation is required if the velocity 

of the peak flow is in excess of 1 m/s.  It is calculated that the peak velocity (within 

the 1 in 100 year return period, plus climate change) would not exceed 1 m/s and 

concluded that energy dissipation is not necessary.  Although, not considered likely, 

monitoring would take place to check if scour takes place in the future, and 

appropriate measures would be undertaken in order to minimise the effect.  These 

measures would include blocks/teeth constructed of concrete or stone, which can 

easily be cast onto the outfall apron.  As a result there would not be an increase in 

the discharge rate or volume to the mudflats of Mucking Flats.   

2.19 The foul drainage strategy anticipates on-plot treatment with discharge to swales for 

treated domestic foul drainage, combined with holding tanks for the removal of trade 

effluent by tanker.  The on-plot treatment would comprise a package plant and tertiary 

treatment with discharge to the swale.  The treated effluent from the Northern plots 

would also be discharged to the swales rather than to the Stanford Boundary Drain.  

Discussions with the EA have confirmed that the principle of discharging treated foul 

drainage to the swales is acceptable.  Standard treatment plants would be used across 

the Site to simplify the operation and maintenance requirements and minimise the risk of 

failure.  The invert levels of the swales would be set below the water table to allow the 

ground water flow to provide the necessary dilution factor to the treated effluent.  

Controls would regulate ground and surface water flows such that the swales would 

have a permanent water depth of approximately 1m.  
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3 European Sites 

European Sites Considered During Screening 

3.1 There are two European Sites within 10 km of the LDO boundary as shown in Figure 

3.1: 

 Thames Estuary and Marshes SPA and Ramsar Site 50 m to the south-west at the 

closest point to the boundaries; and 

 Benfleet and Southend Marshes SPA and Ramsar Site 6.5 km to the north-east at 

the closest point. 

Figure 3.1: European Sites within 10 km of Site Boundary 

3.2 Under the Habitats Regulations, the assessment of potential likely significant effects 

(LSE) to these sites is confined to the qualifying features of the European Sites (i.e. the 

two SPAs).  The qualifying Ramsar features are also considered in this report in line 

with the National Planning Policy Framework
2
.  LSEs include both direct and indirect 

effects on these features, e.g. via their supporting ecosystems and natural processes.  

Neither of the European Site falls within the Site boundary of the LDO and therefore 

neither is likely to be directly impacted as a result of habitat loss.  However, possible 

indirect LSEs on the qualifying features of these two sites are assessed.  The qualifying 

                                                

 

 
2
  Department for Communities and Local Government, March 2012. National Planning Policy Framework. Her 

Majesty’s Stationery Office. 
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features for each of the sites are described below.  In addition, for each site NE has 

produced conservation objectives and a favourable condition table which outlines 

targets to maintain the favourable condition of the qualifying features.  The conservation 

objectives for both SPAs are described in paragraphs 3.16-3.17 and the favourable 

condition tables are reproduced in Annex D. 

European Sites Qualifying Features 

Thames Estuary and Marshes SPA  

3.3 The information relating to qualifying features of the SPA has been obtained from the 

Natura 2000 Datasheet
3
.  This site qualifies under Article 4.1 of the Birds Directive 

(79/409/EEC) by supporting populations of European importance of the following 

species listed on Annex I of the Directive: 

 Over winter: 

- Avocet Recurvirostra avosetta, 283 individuals representing at least 28.3% of the 

wintering population in Great Britain (5 year mean 1993/4-1997/8); and 

- Hen harrier Circus cyaneus, 7 individuals representing at least 1% of the 

wintering population in Great Britain (5 year mean 1993/4-1997/8). 

3.4 This site also qualifies under Article 4.2 of the Birds Directive (79/409/EEC) by 

supporting populations of European importance of the following migratory species: 

 On passage: 

- Ringed plover Charadrius hiaticula, 1,324 individuals representing at least 2.6% 

of the Europe/Northern Africa - wintering population (5 year peak mean 1993/4-

1997/8).  

 Over winter: 

- Grey plover Pluvialis squatarola, 2,593 individuals representing at least 1.7% of 

the wintering Eastern Atlantic -wintering population (5 year peak mean 1993/4-

1997/8); 

- Red knot Calidris canutus, 4,848 representing at least 1.4% of the North-eastern 

Canada/Greenland/Iceland/North-western Europe population (5 year peak mean 

1993/4-1997/8); 

- Dunlin Calidris alpina alpina, 29,646 representing at least 2.1% of the Northern 

Siberia/Europe/Western Africa population (5 year peak mean 1993/4-1997/8); 

- Black tailed godwit Limosa limosa islandica, 1,699 representing at least 2.4% of 

the Iceland - breeding population (5 year peak mean 1993/4-1997/8); and 

- Redshank Tringa tetanus, 3,251 representing at least 2.2% of the Eastern 

Atlantic - wintering population (5 year peak mean 1993/4-9197/8). 

3.5 The area also qualifies under Article 4.2 of the Birds Directive (79/409/EEC) by regularly 

supporting at least 20,000 waterfowl (a wetland of international importance).  Over 

winter, the area regularly supports 75,019 individual waterfowl and wading birds (5 year 

peak mean 1993/94 – 1997/98). 

                                                

 

 
3
 http://natura2000.eea.europa.eu/natura2000/SDFPublic.aspx?site=UK9012021, accessed 9

th
 January 2013. 
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3.6 Whilst the Natura 2000 Datasheet remains the schedule of adopted cited interest of the 

SPA, the SPA Review
4
 has suggested that the number of species that qualify under 

Article 4.2 has reduced from six down to one.  The Review suggests that the SPA 

qualifies for supporting populations of European importance of ringed plover, both on 

passage (559 individuals representing at least 1.1% of the Europe/Northern Africa - 

wintering population (5 year peak mean 1991/2 - 1995/6)) and over winter (541 

individuals representing at least 1.1% of the wintering Europe/Northern Africa - wintering 

population (5 year peak mean 1991/2 - 1995/6)).  The Review suggests that populations 

of red knot, dunlin and black tailed godwit and redshank no longer qualify.  The Review 

has also suggested reducing the qualifying assemblage population from 75,019 down to 

33,433 individual waterfowl (5 year peak mean 1991/2 - 1995/6).  

Benfleet and Southend Marshes SPA 

3.7 The information relating to qualifying features of the SPA has been obtained from the 

Natura 2000 Datasheet5.  This site qualifies under Article 4.2 of the Birds Directive 

(79/409/EEC) by supporting populations of European importance of the following 

migratory species: 

 Over winter: 

- Ringed plover Charadrius hiaticula, 595 individuals, representing an average of 

1.8% of the GB population (5 year peak mean 1998/9-2002/3). 

- Dark-bellied brent goose Branta bernicla bernicla, 3,819 individuals representing 

at least 1.3% of the wintering Western Siberia/Western Europe population (5 

year peak mean 1991/2 - 1995/6); 

- Grey plover, 3,789 individuals representing at least 2.5% of the wintering Eastern 

Atlantic - wintering population (5 year peak mean 1991/2 - 1995/6);  

- Dunlin, 11,372 individuals representing at least 2.1% of the Northern 

Siberia/Europe/Western Africa population (5 year peak mean 1991/2 - 1995/6); 

and 

- Red knot, 8,850 individuals representing at least 2.5% of the wintering North-

eastern Canada/Greenland/Iceland/Northwestern Europe population (5 year 

peak mean 1991/2 - 1995/6). 

3.8 The area also qualifies under Article 4.2 of the Birds Directive (79/409/EEC) by regularly 

supporting at least 20,000 waterfowl (A wetland of international importance).  Over 

winter, the area regularly supports 34,789 individual waterfowl and wading birds (5 year 

peak mean 1991/2 - 1995/6). 

3.9 The SPA Review has suggested that the site’s population of wintering ringed plover no 

longer qualify under Article 4.2, although the same species is present on passage in 

qualifying numbers (800 individuals representing at least 1.6% of the Europe/Northern 

Africa - wintering population (5 year peak mean 1991/2 - 1995/6)).    

                                                

 

 
4
 Stroud, DA, Chambers, D, Cook, S, Buxton, N, Fraser, B, Clement, P, Lewis, P, McLean, I, Baker, H & 

Whitehead, S (eds). 2001. The UK SPA network: its scope and content. JNCC, Peterborough. 
5
 http://natura2000.eea.europa.eu/natura2000/SDFPublic.aspx?site=UK9009171, accessed 9

th
 January 2013 
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Ramsar Sites Qualifying Features 

Thames Estuary and Marshes Ramsar Site 

3.10 The Thames Estuary and Marshes Ramsar Site is designated for the following reasons 

(JNCC, 2008
6
). 

Ramsar Criterion 2 

3.11 The Thames Estuary and Marshes Ramsar site supports one endangered plant species 

and at least 14 nationally scarce plants of wetland habitats.  The site supports a 

population of the endangered least lettuce Lactuca saligna, and also supports several 

nationally scarce plants, including bulbous foxtail Alopecurus bulbosus, slender 

hare’sear Bupleurum tenuissimum, divided sedge, saltmarsh goosefoot Chenopodium 
chenopodioides, sea barley Hordeum marinum, golden samphire Inula crithmoides, 

annual beard grass Polypogon monspeliensis, Borrer’s saltmarsh-grass Puccinellia 
fasciculata, stiff saltmarsh-grass P. rupestris, one-flowered glasswort Salicornia pusilla, 

clustered clover Trifolium glomeratum, sea clover T. squamosum, narrow-leaved 

eelgrass Zostera angustifolia and dwarf eelgrass Z. noltei.  
3.12 The Thames Estuary and Marshes Ramsar site also supports more than 20 species of 

British Red Data Book invertebrates.  The endangered species Bagous longitarsis 

occurs on the site.  The following vulnerable species occur on the site: a groundbug 

Henestaris halophilus, a weevil Bagous cylindrus, a ground beetle Polystichus 
connexus, a cranefly Erioptera bivittata, a cranefly Limnophila pictipennis, a horse fly 

Hybomitra expollicata, a hoverfly Lejops vittata, a dancefly Poecilobothrus ducalis, a 

snail-killing fly Pteromicra leucopeza, a solitary wasp Philanthus triangulum and scarce 

emerald damselfly.  The following rare species occur on the site: a ground beetle 

Anisodactylus poeciloides, the water beetles Aulacochthebius exaratus, Berosus fulvus, 

Cercyon bifenestratus, Hydrochus elongatus, H. ignicollis, Ochthebius exaratus and 

Hydrophilus piceus, a beetle Malachius vulneratus, a rove beetle Philonthus punctus, a 

fungus beetle Telmatophilus brevicollis, a fly Campsicnemus magius, a horsefly 

Haematopota bigoti, a soldier fly Stratiomys longicornis and a spider Baryphyma duffeyi. 

Ramsar Criterion 5 
3.13 Assemblages of international importance:  

 Species with peak counts in winter: 45,118 waterfowl (5 year peak mean 1998/99-

2002/2003). 

Ramsar Criterion 6 – species/populations occurring at levels of international importance. 
3.14 Qualifying Species/populations (as identified at designation): 

 Species with peak counts in spring/autumn: 

- Ringed plover, Europe/North-western Africa 595 individuals, representing an 

average of 1.8% of the GB population (5 year peak mean 1998/9-2002/3); and 

                                                

 

 
6
 JNCC (2008) Information Sheet on Ramsar Wetlands (RIS): UK11069 Thames Estuary and Marshes Ramsar 

Site, Version 3.0, 13/06/2008 
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- Black-tailed godwit Limosa limosa islandica, Iceland/West Europe 1,640 

individuals, representing an average of 4.6% of the population (5 year peak 

mean 1998/9-2002/3). 

 Species with peak counts in winter: 

- Grey plover, East Atlantic/Western Africa –wintering 1,643 individuals, 

representing an average of 3.1% of the GB population (5 year peak mean 

1998/9-2002/3);  

- Red knot, Western and Southern Africa (wintering) 7,279 individuals, 

representing an average of 1.6% of the population (5 year peak mean 1998/9-

2002/3); 

- Dunlin Calidris alpina alpina, Western Siberia/Western Europe 15,171 

individuals, representing an average of 1.1% of the population (5 year peak 

mean 1998/9-2002/3); and 

- Common redshank Tringa tetanus totanus, 1,178 individuals, representing an 

average of 1% of the GB population (5 year peak mean 1998/9-2002/3). 

Benfleet and Southend Marshes Ramsar Site 

3.15 Benfleet and Southend Marshes Ramsar Site is designated for the following reasons 

(JNCC, 2008
7
): 

Ramsar criterion 6 – species/populations occurring at levels of international importance. 
 Species with peak counts in spring/autumn:  

- Dark-bellied brent goose, 4532 individuals, representing an average of 2.1% of 

the population (5 year peak mean 1998/9-2002/3). 

 Species with peak counts in winter: 

- Grey plover, Eastern Atlantic/Western Africa –wintering 1710 individuals, 

representing an average of 3.2% of the GB population (5 year peak mean 

1998/9-2002/3); and 

- Red knot, Calidris canutus islandica, Western and Southern Africa (wintering) 

6307 individuals, representing an average of 1.4% of the population (5 year peak 

mean 1998/9-2002/3). 

Species/populations identified subsequent to designation for possible future consideration 
under criterion 6. 

 Species with peak counts in winter: 

- Dunlin, Western Siberia/Western Europe 17591 individuals, representing an 

average of 1.3% of the population (5 year peak mean 1998/9-2002/3). 

                                                

 

 
7
 JNCC (2008) Information Sheet on Ramsar Wetlands (RIS): UK11006 Benfleet and Southend Marshes Ramsar 

Site, Version 3.0, 13/06/2008 
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Conservation Objectives 

Thames Estuary and Marshes SPA  

3.16 The conservation objectives for the nationally and internationally important populations 

of the regularly occurring migratory species are: 

 Subject to natural change, maintain in favourable condition the habitats for the 

internationally important population of the regularly occurring Annex 1 bird species, 

under the Birds Directive, in particular:  

- Saltmarsh;  

- Intertidal Mudflats; and  

- Intertidal shingle. 

 Subject to natural change, maintain in favourable condition the habitats for the 

internationally important assemblage of waterfowl and wading birds, under the Birds 

Directive, in particular:  

- Saltmarsh;  

- Intertidal Mudflats; and  

- Intertidal shingle. 

Benfleet and Southend Marshes SPA 

3.17 The conservation objectives for the nationally and internationally important populations 

of the regularly occurring migratory species are:  

 Subject to natural change, maintain in favourable condition the habitats for the 

internationally important populations of regularly occurring migratory species, under 

the Birds Directive, in particular:  

- Shell banks;  

- Saltmarsh;  

- Intertidal Sandflat and Mudflat communities; and  

- Eelgrass beds. 
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4 Baseline Information 

Relevant Surveys 

4.1 The Site of the proposed LDO and the wider London Gateway site have been subject to 

a large number of ecological surveys to support the OPA, HEO, TWAO and Access 

Road application, HRAs and protected species licences.  The ecological surveys to 

inform the OPA and HEO were initiated in 2000.  In addition, on-going monitoring has 

taken place as part of and to inform ten ecological management plans (including an 

Invertebrate Ecological Action Plan, Scare Plants Ecological Action Plan and a 

Wintering Birds Action Plan).   

4.2 A full schedule of the ecological reports of surveys completed to date is provided in 

Annex E.  The most recently completed surveys relevant to this screening report, are 

listed below with survey methodologies of the relevant surveys summarised in Annex F. 

 The Ecology Consultancy (in prep) London Gateway Winter Bird Survey 2012/13: 

The Northern Triangle (East and West), The Western Grazing Marsh, Stanford Wharf 

NR and Mucking Flats and Marshes SSSI, LDO and Site X; 

 The Ecology Consultancy (2012) Ecology Walkover Survey LDO Site (Job number 

120855); 

 The Ecology Consultancy (2012) Thames Estuary Mitigation Sites, Essex and Kent 

Winter Bird Surveys 2011/2012 (Job number 110951/110952/111011);  

 Thomson Ecology (2011) London Gateway Grazing Marsh Wintering Bird Survey 

2010/2011 (Report ref: LG-TOM ENV NPF C7520 RPT ENV 0192); 

 Thomson Ecology (2011) London Gateway Stanford Wharf Nature Reserve and 

Mucking Flats and Marshes SSSI  Wintering Bird Survey 2010 / 2011 (report ref 

ODPW123 /007 /001); 

 Thomson Ecology (2010) London Gateway Grazing Marsh Wintering Bird Survey 

2009/2010 (Report ref: LG-TOM ENV NPF C7520 RPT ENV 0161); 

 Thomson Ecology (2010) Site A and Site A Foreshore Winter Bird Survey 2010 

(Report ref: LG-TOM ENV NPF C7520 RPT ENV 0164); 

 Thomson Ecology (2008) London Gateway Scarce Plant Survey (Report ref: LG-

DPW-ENV-LDO-C0000-RPT-ENV-0021); and 

 Thomson Ecology (2008) London Gateway Terrestrial Invertebrate Survey (Report 

ref: LG-DPW-ENV-LDO-C0000-RPT-ENV-0022). 

Waterfowl and Wading Bird Populations 

4.3 Wintering bird surveys were previously completed over two winters in 2000/2001 and 

2001/2002 to inform the HRA completed for the OPC area.  These surveys identified 

that the majority of wintering bird habitat occurred within the areas to the west and north 

of the Site boundary in areas known as the Western Grazing Marsh and the Northern 

Triangle.  This informed the selection of these areas as appropriate areas to be 

enhanced as mitigation for the loss of 6 ha of the OPC area regularly used by wintering 

waterfowl and wading birds.  The Western Grazing Marsh and the Northern Triangle 

have subsequently been enhanced through measures outlined within the OPC Area 
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Ecological Mitigation and Management Plan (EMMP
8
).  The EMMP was subsequently 

developed into a series of individual Ecological Action Plans (EAP), as required under 

planning condition 74 of the OPC.  This included a wintering birds EAP (Cambridge 

Ecology, 2008
9
 ), which has subsequently been updated to reflect additional survey data 

and guidance from the Ecological Advisory Group (EAG) (Thomson Ecology, 2010
10

).  

4.4 The mitigation measures outlined in the EMMP included: 

 a buffer strip of habitat around the perimeter of the commercial development; 

 a series of wader scrapes to be constructed within the retained grazing marshes; 

 measures to provide fleets that remain wet all year and to extend the existing fleets; 

 the grazing management of the mitigation areas will be implemented in line with 

those specified by option 1B of the Environmentally Sensitive Area (ESA) agri-

environmental scheme; and 

 the winter water levels will be monitored and additional water will be provided if the 

scrapes and fleets are dry. 

4.5 With these mitigation measures in place, it was concluded in the previously completed 

HRAs, that there would be no significant impacts caused by loss of grazing marsh within 

the OPC area.  The rationale and the methodology for delivery of the recommendations 

provided by the OPA EMMP are set out in the wintering bird EAP.  The measures 

implemented to date are detailed in Table 4.1 below. 

 

Table 4.1: Mitigation Measures Implemented To-date  

Site Date Habitat Approximate No. 

or Area 

Great Garlands Farm 

Elbow Receptor Site 

(1.35ha)  

Completed 2008 Ponds 2 

Grassland 1.0 ha 

Great Garlands Farm 

Elbow Habitat 

Enhancement Area 

(4.4ha) 

Completed mid 2010 Grassland 4.4 ha 

Great Garlands Farm – 

Western Grazing Marshes 

(72ha) 

Completed September 

2012 

Fleet restoration 100 m 

Northern Triangle East 

Receptor Site (27ha) 

Completed 2008 Ponds 24 

Grassland 20 ha 

Northern Triangle West Completed mid 2010 Ponds 4 

                                                

 

 
8
 Royal Haskoning (2003) Outline Planning Application Ecological Mitigation and Management Plan 

9
 Cambridge Ecology (2008) Wintering Birds Ecological Action Plan 

10
 Thomson Ecology (2010) Wintering Birds Ecological Action Plan: 2010 Amendment, report reference: LG-

DPW-ENV-LDO-C0000-RPT-ENV-0057. 
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Table 4.1: Mitigation Measures Implemented To-date  

Site Date Habitat Approximate No. 

or Area 

Receptor Site (5ha) Grassland 3.5 ha 

To be completed by end 

of 2013 

Wader scrapes 3 

Northern Landscape 

Receptor Site (30.5ha) 

Completed mid 2010 Ponds 22 

Grassland 23.7 ha 

Scrub and Trees 6.2 ha 

Site A Habitat 

Enhancement Area 

(10ha) 

Completed mid 2010 Ponds 2 

Balancing Pond 1 

4.6 Not only have the existing grazing mashes been enhanced by the mitigation measures 

identified above, the boundary of the LDO is smaller than the OPC and therefore there 

will be no loss of grazing marsh as a result of the LDO.  This is likely to significantly 

reduce the potential impacts of development to be permitted under the LDO on wintering 

waterfowl and wading birds.  The area of grazing marsh known as the Refinery 

Expansion Land has been enhanced to provide grassland habitat creation and 

balancing ponds (as shown in Figure 2 of the Wintering Birds EAP), both of which 

provide potentially suitable habitat for wintering birds. 

Wintering Bird Survey Results 

4.7 This section presents the bird survey results for qualifying species for the Thames 

Estuary and Marshes SPA and Ramsar Site and Benfleet and Southend Marshes SPA 

and Ramsar Site.  The surveys were completed , during four winter periods 2009/2010, 

2010/2011, 2011/2012 and 2012/2013. The survey methodologies employed are 

summarised in Annex F and the survey areas covered are shown in Figure 4.1. The 

Western Grazing Marsh, Northern Grazing Marsh, Site A and Mucking Flats were 

surveyed in all four winter periods. The LDO Site was surveyed during the most recent 

winter period 2012/2013 to inform the baseline. Figures 4.2 to 4.9 show the distribution 

of each of these species in relation to the LDO boundary and a 250 m buffer around the 

Site (all surveys combined).  The 250 m buffer distance has been selected to match the 

zone of influence over which potential effects could occur from the LDO (see Section 5 

and Annex G of this report).  Figures 4.14-4.17 show the distribution of the remaining 

wetland bird species (including heron, geese, duck and wader species) that form part of 

the overall SPA / Ramsar site assemblage within each of the winter survey periods 

(October to March, 2009/10, 2010/11, 2011/12 and 2012/13 respectively).  

Avocet 
4.8 No avocets have been recorded within either the Western Grazing Marsh or the 

Northern Triangle during any of the four winter survey periods (Figure 4.2).  No avocets 

were recorded within the LDO during the 2012/2013 survey. Avocets have been 

recorded on a large number of occasions across the majority of the Mucking Flats and 

have begun to use Site A since the completion of the managed creation of new inter-

tidal habitat in this area.  By contrast, Avocets have been recorded within the 250 m 

buffer on Mucking Flats during three of the survey periods, twice in January 2010 (10 
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and 20 individuals) and once in 2011 with 100 individuals being present in January.  No 

avocets were recorded on the Mucking Flats within the 250 m buffer during either the 

2011/2012 or 2012/2013 winter periods. The peak number recorded in each of the four 

winter survey periods are shown in Table 4.2.  The four-year peak mean of 30 birds 

represents 10% of the SPA qualifying population of 283 individuals. 

Ringed Plover 
4.9 There are a small number of records of ringed plover from the four-years of bird survey 

(Figure 4.3). During the first three winters of survey (2009/2010, 2010/2011, 2011/2012) 

all of the observations were located within or close to Site A. The majority of the ringed 

plovers recorded in winter 2012/2013 were also located in Site A. During the winter of 

2012/2013 ringed plover were recorded within the LDO during two months, with peak 

counts of five individuals in February and 23 in March. The ringed plover were observed 

from locations distributed quite widely across the northern portion of the Site. The four-

year peak mean of six birds represents 0.43% of the SPA qualifying population of 1324 

individuals. 

Grey Plover 
4.10 Low numbers (peak count of  87 individuals) of grey plover have been recorded 

regularly across the Mucking Flats and Site A (Figure 4.4).  There have been three 

records of grey plover in the 250 m buffer area on the Mucking Flats over the past four 

winters of survey work. Six individuals were present in January 2010, seven individuals 

were present in November 2011 and six individuals in February 2012.  Grey plover has 

not been recorded within either the Western Grazing Marsh or the Northern Triangle. No 

grey plover were recorded within the LDO during 2012/2013. The peak number 

recorded in each of the four winter survey periods are shown in Table 4.2.  The four-

year peak mean of 3.5 birds represents less than 0.01% of the SPA qualifying 

population of 2,593 individuals. 

 Red Knot 
4.11 There have been three observations of red knot in the last four winter periods, with a 

maximum count of 12 individuals (Figure 4.5). All sightings occurred either in Site A or 

on the Mucking Flats, outside the 250 m buffer.  No red knot have been recorded within 

the LDO, the Western Grazing Marsh or the Northern Triangle. 

Dunlin 
4.12 Large numbers of dunlin have been recorded widely across the Mucking Flats and Site 

A, with a maximum count of 1000 individuals (Figure 4.6).  Dunlin have been recorded 

within the 250 m buffer on one occasion, with a group of 15 being present during 

February 2012.  No dunlin have been recorded within either the Western Grazing Marsh 

or the Northern Triangle.  No dunlin were recorded within the LDO during 2012/2013. 

The peak number recorded in each of the four winter survey periods are shown in Table 

4.2.  The four-year peak mean of 3.75 birds represents less than 0.01% of the SPA 

qualifying population of 29,646 individuals. 

Black-tailed Godwit 
4.13 A single black-tailed godwit has been recorded within the 250 m buffer within the 

Western Grazing Marsh over the past four winter periods (at low tide, October 2011, 

Figure 4.7). None have been recorded within the whole of the Northern Triangle within 

the survey period. No black-tailed godwit were recorded within the LDO during 
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2012/2013. In contrast, large numbers of black-tailed godwit have been recorded across 

the Mucking flats and within Site A, with a maximum count of 2000 individuals.  The 

species has been observed during one survey period within the 250 m buffer on the 

Mucking Flats, with 70 individuals (comprising two separate flocks of 30 and 40 

individuals) present during January 2010 (Figure 4.7).  The peak number recorded in 

each of the four winter survey periods are shown in Table 4.2.  The four-year peak 

mean of 18 birds represents 1.% of the SPA qualifying population of 1,699 individuals. 

Redshank 
4.14 Redshanks use the inter-tidal habitats across the Mucking Flats and Site A (Figure 4.8), 

with a maximum count of 400 individuals.  The surveys recorded twelve observations 

within the 250 m buffer.  During 2012/2013, redshank was recorded in two locations 

within the LDO in March, with a peak count of 5 individuals.   The two highest counts 

(within the 250 m buffer) of 180 and 58 occurred at high tide in February and March 

2010 respectively.  Redshank were also recorded five times within a localised area of 

the 250 m buffer on the Western Grazing Marsh.  On four occasions, the numbers were 

small (14 individuals or fewer).  On one occasion, 90 individuals were recorded in this 

area.  This sighting was made at low tide in February 2010, when they would be 

expected to be feeding on the mudflats rather than loafing on the grazing marsh and 

might suggest that the birds had been disturbed from a preferred foraging area.  No 

redshank were recorded within the Western Grazing Marsh during either the 2011/2012 

or 2012/13 winter periods. The peak number recorded in each of the four winter survey 

periods are shown in Table 4.2.  The four-year peak mean of 54 birds represents 1.65% 

of the SPA qualifying population of 3,251 individuals. 

Dark-bellied Brent Goose 
4.15 No dark-bellied brent geese were recorded within the LDO during 2012/2013. Dark-

bellied brent goose were recorded on four occasions over the four-winter survey period, 

with three records from within or adjacent to Site A, and one from the western grazing 

marsh (Figure 4.9).  On all four occasions, the birds were present in low numbers (21, 

12,4 and 1 individuals respectively). All observations occurred outside the 250 m buffer.  

No dark-bellied brent geese have been recorded from the Northern Triangle.  

Table 4.2 Peak counts of SPA qualifying species recorded within the 250 m buffer of 
the LDO during each of the surveys over the three year period 

Year Species Location Month 

Peak 

Count 

% SPA 

Population 

% SPA 

Review 

Population 

2009/10 Avocet Mucking Flats January 20 7.07% 7.24% 

2010/11 Avocet Mucking Flats January 100 35.34% 36.23% 

2011/12 Avocet n/a n/a 0 0.00% 0.00% 

2012/13 Avocet n/a n/a 0 0.00% 0.00% 

Avocet 4-yr peak mean 30 10.60% 10.86% 

Total no. of surveys during which avocets recorded within 
250 m buffer (population range) 3 (10-100) 

 

2009/10 Ringed plover n/a n/a 0 0.00% 0.00% 
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Table 4.2 Peak counts of SPA qualifying species recorded within the 250 m buffer of 
the LDO during each of the surveys over the three year period 

Year Species Location Month 

Peak 

Count 

% SPA 

Population 

% SPA 

Review 

Population 

2010/11 Ringed plover n/a n/a 0 0.00% 0.00% 

2011/12 Ringed plover n/a n/a 0 0.00% 0.00% 

2012/13 Ringed plover LDO March 23 1.7% 4.25% 

Ringed plover 4-yr peak mean 6 0.43.% 1.06% 

Total no. of surveys during which ringed plover recorded 
within 250 m buffer (population range) 2 (5-23) 

 

2009/10 Grey plover Mucking Flats January 6 <0.01% n/a 

2010/11 Grey plover n/a n/a 0 0.00% n/a 

2011/12 Grey plover Mucking Flats November 8 <0.01% n/a 

2012/13 Grey plover n/a n/a 0 0.00% n/a 

Grey plover 4-yr peak mean 3.5 <0.01% n/a 

Total no. of surveys during which grey plover recorded within 
250 m buffer (population range) 3 (6-8) 

 

2009/10 Red knot n/a n/a 0 0.00% n/a 

2010/11 Red knot n/a n/a 0 0.00% n/a 

2011/12 Red knot n/a n/a 0 0.00% n/a 

2012/13 Red knot n/a n/a 0 0.00% n/a 

Red knot 4-yr peak mean 0 0.00% n/a 

Total no. of surveys during which red knot recorded within 
250 m buffer (population range) 0 (0) 

 

2009/10 Dunlin n/a n/a 0 0.00% n/a 

2010/11 Dunlin n/a n/a 0 0.00% n/a 

2011/12 Dunlin Mucking Flats February 15 <0.01% n/a 

2012/13 Dunlin n/a n/a 0 0.00% n/a 

Dunlin 4-yr peak mean 3.75 <0.01% n/a 

Total no. of surveys during which dunlin recorded within 250 
m buffer (population range) 1 (15) 

 

2009/10 

Black-tailed 

godwit Mucking Flats January 70 4.12% 

n/a 

2010/11 

Black-tailed 

godwit 

Western Grazing 

Marsh December 1 0.06% 

n/a 
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Table 4.2 Peak counts of SPA qualifying species recorded within the 250 m buffer of 
the LDO during each of the surveys over the three year period 

Year Species Location Month 

Peak 

Count 

% SPA 

Population 

% SPA 

Review 

Population 

2011/12 

Black-tailed 

godwit n/a n/a 0 0.00% 

n/a 

2013/13 

Black-tailed 

godwit n/a n/a 0 0.00% 

n/a 

Black-tailed godwit 4-yr peak mean 17.75 1.06% n/a 

Total no. of surveys during which black-tailed godwit 
recorded within 250 m buffer (population range) 2 (1-70) 

 

2009/10 Redshank Mucking Flats February 180 5.54% n/a 

2010/11 Redshank Mucking Flats December 11 0.34% n/a 

2011/12 Redshank Mucking Flats December 3 0.09% n/a 

2012/13 Redshank Mucking Flats March 21 0.65% n/a 

Redshank 4-yr peak mean 53.75 1.65% n/a 

Total no. of surveys during which redshank recorded within 
250 m buffer (population range) 13 (1-180) 

 

2009/10 

Dark-bellied 

brent goose 

n/a n/a 

0 0.00% 

n/a 

2010/11 

Dark-bellied 

brent goose 

n/a n/a 

0 0.00% 

n/a 

2011/12 

Dark-bellied 

brent goose 

n/a n/a 

0 0.00% 

n/a 

2012/13 

Dark-bellied 

brent goose 

n/a n/a 

0 0.00% 

n/a 

Brent goose 4-yr peak mean 0 n/a n/a 

Total no. of surveys during which dark-bellied brent goose 
recorded within 250 m buffer (population range) 0 (0) 

 

SPA Assemblage 
4.16 The SPA assemblage includes all migratory and Annex I water bird species (Stroud et 

al., 2001).  Natural England has confirmed that the SPA assemblage does not include 

gull species and naturalised geese(e.g. Canada goose Branta canadensis) and 

therefore these have been excluded from the analysis.    

4.17 Observations of the assemblage bird species for each of the four-winter survey periods 

are shown in Figures 4.14-4.17 (Figures 4.14-4.17).  During the four-winter survey 

period, bird usage of the western grazing marsh has reduced, and the distribution of 

assemblage species moves away from the LDO and the Port.  This is likely due to the 

increased attractiveness and suitability of Site A and activity that has been associated 

with the commencement of construction under the OPC and the HEO.  Whilst a direct 
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causative link between these factors cannot be proven, professional judgement can be 

applied to Figures 4.14-17 which chart the increasing use of Site A, as the habitats 

within the area have become more suitable following the breaching of the sea wall.  The 

usage of the Northern Triangle by water birds shows no clear trend.  However, the vast 

majority of birds have consistently occurred outside the 250 m buffer throughout the 

survey period.  

4.18 Table 4.3 below shows the total number of water birds recorded within the 250 m buffer 

of the LDO during each of the surveys over the four-winter period. It also records the 

total number of birds recorded within the LDO during 2012/13 winter period. The 

observations are divided into four areas in which the birds were observed (LDO, 

Western Grazing Marsh, Northern Triangle and the Mucking Flats.  For the majority of 

surveys completed during the 2009/2010, 2010/2011 and 2011/2012 winter survey 

periods it is not possible to combine the observations for the four different areas as the 

surveys were completed on different dates and could therefore introduce double-

counting. During 2012/2013 many of the surveys were completed on the same date and 

where possible, the assemblage totals are combined. The totals exclude gull species 

and non-native naturalised geese species as per the advice from Natural England.  

Table 4.3 shows the total number of water birds recorded as a percentage of the SPA 

assemblage population (75,019 individual water birds).   

4.19 Natural England has confirmed that the population recorded on the original citation 

should be used for the purposes of the HRA.  The numbers of water birds recorded did 

not exceed 1 % of the SPA assemblage population during any survey period. However, 

as the SPA Review assemblage population is significantly lower than that recorded on 

the original citation, a comparison of the number birds recorded with the SPA Review 

assemblage provides a precautionary approach.  Therefore, Table 4.3 also shows the 

total number of water birds expressed as a percentage of the SPA Review assemblage 

of 33,433 individual water birds.  The total numbers of birds recorded have exceeded 1 

% of the SPA Review assemblage population on two occasions, once during 2009/10 

and once during 2011/12.  During 2011/12, this was largely due to a single instance of 

350 loafing lapwings at low tide in November 2011.  Otherwise the total number of water 

birds did not exceed 102 individuals during this winter period.  Lapwing were recorded 

on six other occasions during 2011/12, ranging from 1 to 70 individuals.  The peak 

numbers of lapwing recorded during the 2009/2010, 2010/2011 and 2012/2013 winter 

periods were 140, 85 and 57 respectively, indicating the record of 350 in November 

2011 was exceptional. Within the LDO, very low numbers of wintering water birds were 

recorded during the 2012/2013 winter survey period.  The highest count of water birds 

recorded on-site was 77, during March 2013.  This represents 0.1% of the Thames 

Estuary and Marshes SPA assemblage population, and 0.2% of the SPA Review 

population.  The counts within the Site were consistently low for all months and for both 

diurnal and nocturnal surveys.  

Table 4.3: Total number of water birds recorded within the 250 m buffer 
of the LDO during each of the surveys over the four-winter period 

 

Date TIDE Location Number 

observed 

% SPA 

Population 

% SPA 

Review 

Population 

14th January 2010 High Western Grazing 

Marsh 

143 0.19% 0.43% 
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Table 4.3: Total number of water birds recorded within the 250 m buffer 
of the LDO during each of the surveys over the four-winter period 

 

Date TIDE Location Number 

observed 

% SPA 

Population 

% SPA 

Review 

Population 

20th January 2010 High Mucking Flats 17 0.02% 0.05% 

20th January 2010 Low Mucking Flats 30 0.04% 0.09% 

25th January 2010 Low Western Grazing 

Marsh 

145 0.19% 0.43% 

26th January 2010 High Mucking Flats 166 0.22% 0.50% 

26th January 2010 Low Mucking Flats 22 0.03% 0.07% 

11th February 

2010 

High Western Grazing 

Marsh 

66 0.09% 0.20% 

9th February 2010 High Mucking Flats 180 0.24% 0.54% 

22nd February 

2010 

Low Western Grazing 

Marsh 

470 0.63% 1.41% 

22nd February 

2010 

Low Northern Triangle 1 0.00% 0.00% 

15th March 2010 High Western Grazing 

Marsh 

233 0.31% 0.70% 

3rd March 2010 High Mucking Flats 60 0.08% 0.18% 

23rd March 2010 Low Western Grazing 

Marsh 

11 0.01% 0.03% 

23rd March 2010 Low Northern Triangle 4 0.01% 0.01% 

18th March 2010 High Mucking Flats 68 0.09% 0.20% 

07/10/2010 High Tide Western Grazing 

Marsh 

1 0.00% 0.00% 

13/10/2010 Low Mucking Flats 2 0.00% 0.01% 

28/10/2010 Low Tide Western Grazing 

Marsh 

6 0.01% 0.02% 

28/10/2010 Low Tide Northern Triangle  3 0.00% 0.01% 

04/11/2010 Low Tide Western Grazing 

Marsh 

8 0.01% 0.02% 

04/11/2010 Low Tide Northern Triangle  1 0.00% 0.00% 

26/11/2010 High Tide Western Grazing 

Marsh 

3 0.00% 0.01% 

26/11/2010 High Tide Northern Triangle  1 0.00% 0.00% 

09/12/2010 Low Mucking Flats 20 0.03% 0.06% 

14/12/2010 High Tide Western Grazing 103 0.14% 0.31% 
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Table 4.3: Total number of water birds recorded within the 250 m buffer 
of the LDO during each of the surveys over the four-winter period 

 

Date TIDE Location Number 

observed 

% SPA 

Population 

% SPA 

Review 

Population 

Marsh 

14/12/2010 High Tide Northern Triangle  44 0.06% 0.13% 

15/12/2010 Low Mucking Flats 25 0.03% 0.07% 

21/12/2010 Low Tide Western Grazing 

Marsh 

186 0.25% 0.56% 

21/12/2010 Low Tide Northern Triangle  6 0.01% 0.02% 

05/01/2011 High Tide Western Grazing 

Marsh 

28 0.04% 0.08% 

05/01/2011 High Tide Northern Triangle  2 0.00% 0.01% 

24/01/2011 Low Mucking Flats 106 0.14% 0.32% 

26/01/2011 Low Tide Western Grazing 

Marsh 

227 0.30% 0.68% 

07/02/2011 Low Mucking Flats 1 0.00% 0.00% 

28/02/2011 High Tide Western Grazing 

Marsh 

87 0.12% 0.26% 

28/02/2011 High Tide Northern Triangle  20 0.03% 0.06% 

08/03/2011 Low Tide Northern Triangle  8 0.01% 0.02% 

08/03/2011 Low Tide Western Grazing 

Marsh 

17 0.02% 0.05% 

18/03/2011 High Tide Western Grazing 

Marsh 

3 0.00% 0.01% 

October 2011 Low Western Grazing 

Marsh 

1 0.00% 0.00% 

October 2011 Low Mucking Flats 1 0.00% 0.00% 

October 2011 High Mucking Flats 10 0.01% 0.03% 

November 2011 High Mucking Flats 29 0.04% 0.09% 

November 2011 High Western Grazing 

Marsh 

2 0.00% 0.01% 

November 2011 High Northern Triangle 1 0.00% 0.00% 

November 2011 Low Mucking Flats 1 0.00% 0.00% 

November 2011 Low Western Grazing 

Marsh 

352 0.47% 1.05% 

December 2011 High Mucking Flats 102 0.14% 0.31% 
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Table 4.3: Total number of water birds recorded within the 250 m buffer 
of the LDO during each of the surveys over the four-winter period 

 

Date TIDE Location Number 

observed 

% SPA 

Population 

% SPA 

Review 

Population 

December 2011 Low Northern Triangle 2 0.00% 0.01% 

December 2011 Low Mucking Flats 3 0.00% 0.01% 

December 2011 Low Western Grazing 

Marsh 

2 0.00% 0.01% 

January 2012 High Western Grazing 

Marsh 

3 0.00% 0.01% 

January 2012 High Mucking Flats 24 0.03% 0.07% 

January 2012 Low Mucking Flats 35 0.05% 0.10% 

February 2012 High Western Grazing 

Marsh 

1 0.00% 0.00% 

February 2012 High Northern Triangle 2 0.00% 0.01% 

February 2012 High Mucking Flats 85 0.11% 0.25% 

February 2012 Low Western Grazing 

Marsh 

53 0.07% 0.16% 

February 2012 Low Northern Triangle 2 0.00% 0.01% 

March 2012 High Northern Triangle 1 0.00% 0.00% 

March 2012 High Mucking Flats 3 0.00% 0.01% 

March 2012 High Western Grazing 

Marsh 

2 0.00% 0.01% 

March 2012 Low Western Grazing 

Marsh 

2 0.00% 0.01% 

March 2012 Low Northern Triangle 5 0.01% 0.01% 

22/10/2012 Low Mucking Flats 2 0.00 0.01 

29/10/2012 High Western Grazing 

Marsh 

1 0.00 0.00 

13/11/2012 High Mucking Flats and 

Western Grazing 

Marsh 

19 0.03 0.06 

20/11/2012 Low Mucking Flats and 

Western Grazing 

Marsh 

15 0.02 0.04 

28/11/2012 High LDO  7 0.01 0.02 

13/12/2012 High LDO, Mucking Flats 

and Western Grazing 

Marsh 

114 0.15 0.34 
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Table 4.3: Total number of water birds recorded within the 250 m buffer 
of the LDO during each of the surveys over the four-winter period 

 

Date TIDE Location Number 

observed 

% SPA 

Population 

% SPA 

Review 

Population 

21/12/2012 Low Western Grazing 

Marsh 

2 0.00 0.01 

11/01/2013 High LDO, Western 

Grazing Marsh 

63 0.08 0.19 

18/01/2013 Low Western Grazing 

Marsh 

58 0.08 0.17 

22/01/2013 High LDO 7 0.01 0.02 

08/02/2013 High LDO, Northern 

Triangle, Mucking 

Flats and Western 

Grazing Marsh 

64 0.09 0.19 

13/02/2013 High LDO 47 0.06 0.14 

15/02/2013 Low Western Grazing 

Marsh 

4 0.01 0.01 

04/03/2013 Low Northern Triangle 3 0.00 0.01 

04/03/2013 Low Mucking Flats 23 0.03 0.07 

04/03/2013 Low Western Grazing 

Marsh 

1 0.00 0.00 

25/03/2013 High LDO, Northern 

Triangle, Mucking 

Flats and Western 

Grazing Marsh 

303 0.40 0.91 

Red Data Book Invertebrates 

4.20 During the invertebrate surveys completed during 2008, only one of the 26 species of 

Red Data Book invertebrate that contribute towards the Thames Estuary and Marshes 

Ramsar site designation was recorded; the scarce emerald damselfly.  This species was 

found within the Park, Port and Access Road Sites.   

4.21 In accordance with approved Ecological Management and Maintenance Plan, the 

formally suitable breeding habitat for this species within the Site has been largely 

destroyed and highly disturbed since 2008 as a result of the large scale vegetation 

removal programme which has been completed and is on-going.  This includes: 

 the excavation of a series of temporary ditches dug to drain the LDO area to a 

central point at Carter’s Bay, this will minimise the potential for large areas of the site 

becoming flooded and suitable for scarce emerald damselflies; 

 removal of vegetation by a fleet of D6 bulldozers on a rotation programme across the 

entire Site; and 

 herbicide spraying of the LDO area by the local tenant farmer four times a year with a 

broad spectrum herbicide on a rotational programme.   
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4.22 Prior to and during the extensive site clearance works, mitigation measures for 

invertebrates (including both terrestrial and aquatic species) were outlined within the 

OPA EMMP.  These were subsequently developed in more detail within an Invertebrate 

Ecological Management Plan (Cambridge Ecology, 2008
11

), which was subsequently 

updated in 2010 (Thomson Ecology, 2010
12

) to reflect additional survey information and 

amendments to the proposed mitigation made in conjunction with the Ecological 

Advisory Group.  Although the EMMP and Invertebrate EAP were not specifically 

tailored towards scarce emerald damselfly, many of the mitigation measures for aquatic 

invertebrates would provide direct benefits for this species.  These measures include: 

 creation of 57 new ponds in the Northern Triangle, Western Grazing Marsh; 

 extension of existing fleets and re-instatement of wet ditches within the grazing 

marsh adjacent to the LDO area; 

 management of water levels and grazing within Great Garlands Farm and the 

Northern Triangle in accordance with ESA  prescriptions; and  

 a surveying and monitoring programme. 

4.23 The extent of site clearance works completed to date, significantly reduce the likelihood 

of scare emerald damselfly being present on-site.  The mitigation measures completed 

to date ensure that there has been no net population loss of this species and no adverse 

effect on the integrity of the Ramsar site.  Furthermore it is anticipated that habitat 

creation within the proposed drainage strategy will ensure that any further habitat 

removal will not result in a significant effect on the Ramsar site with no net loss of any 

remaining suitable habitat for scarce emerald damselfly on-site. 

Endangered and Scarce Wetland Plant Species 

4.24 Plant surveys completed in 2002 and 2008, and a number of rare species were 

recorded within the Site Boundary which included, Divided Sedge, Stiff Saltmarsh, 

Annual Beard Grass and Sea Barley.  Specimen plants and seeds were collected and 

re-planted in a designated area of the Northern Triangle Receptor Site.  

4.25 To mitigate the losses of rare plant species, a mitigation strategy was included within the 

OPA EMMP.  The EMMP was later implemented through a scarce plant Ecological 

Action Plan (Thomson Ecology 2008
13

) which was subsequently updated in 2010 to 

include additional survey information and changes in the programme of works  

(Thomson Ecology, 2010)
14

.  The following mitigation measures were included in the 

EMMP. 

 Collection and storage of seeds or cuttings from a sample of each nationally scarce 

species to be undertaken annually; 

                                                

 

 
11

 Cambridge Ecology (2008) Invertebrate Ecological Action Plan, report reference ODPW111/001/01 
12

 Thompson Ecology (2010) Invertebrate Ecological Action Plan (2010 Amendment), report reference LG-DPW-

ENV-LDO-C0000-RPT-ENV-0055 
13

 Thomson Ecology (2008) Scarce Plants Ecological Action Plan 2008, report referenceODPW110/002/002. 
14

 Thomson Ecology (2010) Scarce Plants Ecological Action Plan (October 2010 Amendment), report reference 

LG-DPW-ENV-LDO-C0000-RPT-ENV-0054 
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 Marking out and fencing off areas containing nationally scarce species until 

translocation, or if not being translocated, until the end of the construction phase; 

and 

 Translocation of selected plants or clumps of scarce species to alternative habitat 

and timing of construction works to maximise the translocation or propagation 

opportunities with respect to the flowering or seeding of species. 

 Survey remaining grazing marsh for areas with small populations in order to identify 

suitable receptor areas; 

 Incorporate locally important species within the fleet design and consider in grazing 

marsh management; 

 Possible translocation of small areas of divided sedge that will be disturbed to 

proposed great crested newt refuges on the remaining grazing marsh; and 

 Also potential for translocation of: broad-leaved spurge to arable field margins, west 

of the proposed development; dittander onto grazing marsh and potential receptor 

areas created within buffer areas; and stiff saltmarsh-grass to disturbed areas of mud 

on the grazing marsh. 

 Survey bi-annually with existing information in order to identify changes to 

populations; 

 Survey receptor areas and monitor success of colonisation for at least two years 

following translocation; 

 If translocation unsuccessful, translocate additional plants to further areas; 

 Survey receptor areas in years 3 and 5 following completion of the construction 

phase and providing records of all translocations to the County Biological 

Recorder(s); and 

 Identification, marking out and control of invasive species throughout process until 5 

years after completion of the scheme construction. 

 Further discussion with the Ecological Advisory Group (EAG) regarding plant 

translocation and identification of locally important species to include in habitat 

design. 

4.26 The subsequent Walkover Survey undertaken in October and November 2012, recorded 

the following habitat types and nationally scarce plant: 

 Improved grassland, a small regularly mown improved grassland present area 

adjacent to the roundabout south of Gate 1; 

 Tall ruderal areas present in the north-east corner of the Site (an area approximately 

40x40m dominated by common species such as bristly ox-tongue Picris echioides, 

common hogweed Heracleum sphondylium, false oat-grass Arrhenatherum elatius, 

common nettle Urtica dioica, bramble Rubus fruticosus agg. and common mallow 

Malva neglecta) and a second area of more extensive habitat including tall ruderal 

south of Gate around the 33v TRANS area;  

 Ephemeral/short perennial habitat with some minor regrowth in areas where soil strip 

had occurred, with vegetation lacking a dominant species but including a mixture of 

plant species often less than 25cm high such as wild carrot, bristly ox-tongue, 

creeping thistle Cirsium arvense, common mugwort Artemisia vulgaris, black medick 

Medicago lupulina and creeping buttercup Ranunculus repens; 
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 Standing water areas, supporting some marginal vegetation such as common reed 

Phragmites australis, sea-club rush Bolboschoenus maritimus and water plantain 

Alisma plantago-aquatica; and 

 Annual beard-grass – a nationally scarce plant species recorded along the existing 

temporary swale ditch running east-west across the centre of the Site. 

4.27 With regards the latter, the mitigation measures described above and monitored as part 

of the Scarce Plant EAP have ensured and will ensure that the effect of the removal of 

any remaining scarce plants present on the site would not have an adverse effect on the 

integrity of the Ramsar site. 
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Figure 4.1: Wintering Bird Survey Survey Areas 
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Figure 4.2 Wintering Bird Survey 2009-13 Avocet 
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Figure 4.3: Wintering Bird Survey 2009-13 Ringed Plover 
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Figure 4.4: Wintering Bird Survey 2009-13 Grey Plover  
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Figure 4.5: Wintering Bird Survey 2009-13 Red Knot 
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Figure 4.6: Wintering Bird Survey 2009-13 Dunlin 
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Figure 4.7: Wintering Bird Survey 2009-13 Black-tailed Godwit 
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Figure 4.8: Wintering Bird Survey 2009-13 Redshank 
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Figure 4.9: Wintering Bird Survey 2009-13 Brent Goose 
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Figure 4.10: Wintering Bird Survey 2009-10 Qualifying Species Combined 
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Figure 4.11: Wintering Bird Survey 2010-11 Qualifying Species Combined 
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Figure 4.12: Wintering Bird Survey 2011-12 Qualifying Species Combined 
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Figure 4.13: Wintering Bird Survey 2012-13 Qualifying Species Combined 
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Figure 4.14: Wintering Bird Survey 2009-10 Assemblage Species 
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Figure 4.15: Wintering Bird Survey 2010-11 Assemblage Species  
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Figure 4.16: Wintering Bird Survey 2011-12 Assemblage Species 
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Figure 4.17: Wintering Bird Survey 2012-13 Assemblage Species 
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5 Assessment of Potential Likely Significant Effects  

Scope of the assessment 

5.1 The scope of the assessment of potential likely significant effects (LSE) is limited under 

the Habitats Directive to a European site’s qualifying features.  This does not include the 

qualifying features of Ramsar Sites, as these fall outwith the Habitat Directive.  

However, in line with the NPPF the qualifying features of the Ramsar sites have been 

included for consideration in this report.  Full details of the qualifying features of the two 

sites under consideration are provided in Section 3 of this report.  However, in summary 

they comprise the internationally important populations of waterfowl and migratory 

wading birds (applies to the Thames Estuary and Marshes SPA / Ramsar and the 

Benfleet and Southend Marshes SPA / Ramsar) and nationally important plant and 

invertebrate populations (Thames Estuary and Marshes Ramsar site only).   

5.2 For a LSE to occur, three criteria need to apply as follows: 

 There needs to be a pathway for an effect to take place.  Briefly defined, a pathway 

is a route by which a change in activity associated with a development can lead to an 

effect upon a European site;  

 The qualifying feature or supporting habitat needs to be present within the zone of 

influence (ZOI) of the Proposed Development for an effect to take place.  The ZOI is 

the area over which the pathway can cause an effect.  The size of the ZOI varies with 

each potential pathway; and. 

 The effect has to be considered as likely to be significant. 

5.3 Accordingly, these criteria are applied to the qualifying features the two European sites 

below. 

5.4 The identification of a change in activity associated with the development is based on 

the LDO’s Design Code, CoCP and EMMP, and any inherent design mitigation 

measures and management controls contained in those documents. 

Pathways of Impacts and Zone of Influence  

5.5 A number of pathways of potential effect are considered within the assessment.  A 

literature review of the scientific evidence for the pathways considered is provided in 

Annex G.  The evidence on the likely size of potential ZOI for each pathway has also 

been considered.  The potential pathways of effect and likely zone of influence are as 

follows: 

 Direct habitat loss – ZOI limited to the Site boundary.  None of the development 

proposed to be authorised by the LDO would take place within the boundaries of 

either of the two European Sites.  Therefore, it is possible to be certain that there 

would be no direct effects caused as a result of habitat loss.  Therefore, any potential 

LSEs on the qualifying features of these two sites are limited to indirect impacts only; 

 Disturbance of wintering birds – disturbance of birds by human activities including 

construction is well documented.  Disturbance can occur both from visual cues and 

from noise.  The evidence from scientific papers reviewed in Annex G suggests that 

the greatest levels of disturbance originate from the visual appearance of people, 

which exceeds that recorded for cyclists, vehicles and construction work..  The 

distance at which significant disturbance takes place does not exceed beyond 250 

m.  The evidence in relation to threshold levels for noise disturbance suggest that 
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ambient construction noise levels (LAeq) below 70 dB(A) and sudden irregular noise 

levels (LAmax)below 65dB(A) would not cause significant disturbance to water birds.  

Noise modelling has been completed for the worst case scenario of compression 

piling within the LDO, at the closest location to the SPA boundary, the western 

grazing marsh and the northern triangle (Annex H).  The results show LAmax levels 

would not exceed 65 dB (A) beyond 250 m from the western LDO boundary.  

Therefore a ZOI of 250 m from the LDO boundary is applied in relation to 

disturbance from both visual sources and noise sources.  

 Artificial lighting – Artificial lighting can produce both positive and negative effects on 

waterfowl and wading birds.  Artificial lighting can have a positive effect on nocturnal 

foraging intake rates, but can potentially have negative impacts by attracting birds to 

poorer quality habitats and potentially raises their exposure to predators.  The ZOI 

from lighting is expected to extend beyond the boundaries of the Site.  Light 

modelling for light spill at the boundary line have been completed.  The calculations 

show that the area of light spill would extend past the LDO boundary as follows: 

- 25m from Site boundary the maximum horizontal illuminance level < 1.0 lux 

- 50m from Site boundary the maximum horizontal illuminance level < 0.1 lux 

For comparison, a bright moonlit night with no artificial lighting influence is typically 1 

lux.  Whilst there are potentially both positive and negative effects from lighting, a 

precautionary approach is taken in the assessment and lighting effects within a ZOI 

of 50 m from the LDO boundary is applied in relation to potential adverse effects 

from lighting.  

 Air Quality - The LDO would give rise to new operational emissions to air from road 

and rail traffic movements and from emissions of combustion gases from on-site 

heating plant.  These have the potential result in increased concentrations of ambient 

NOx and increased nitrogen deposition.  In addition, there is the potential for dust 

deposition to impact ecological receptors during the construction phase.  

Environment Agency Guidance
15

 states that consideration should be given to 

potential impacts on European Sites within 10 km of a source.  Therefore, the ZOI for 

air quality in relation to LDO is taken to be 10 km.   

 Water Quality (Run-off, pollution) – In the absence of mitigation, pollution caused 

either during the construction works or the operation phase of the LDO could affect 

aquatic habitats used by scarce emerald damselfly.  Effects could also occur to 

waterfowl and wading birds using affected aquatic habitats. 

 During the construction phase, operations with the potential to impact on water 

quality would be controlled by means of CoCP.  As set out in Section G of the CoCP, 

this includes the specification of pollution prevention measures via both design and 

management controls.  The CoCP sets out that, wherever possible, storage 

compounds for fuels, oils or other liquid chemicals would be located away from 

surface water drains.  Storage compound would have an impermeable base and 

impermeable bunds with a capacity of at least 110% and would not drain directly into 

the surface water drains.  Where practical, drainage from storage compounds would 

                                                

 

 
15

 Environment Agency (2011) H1 Environmental Risk Assessment Framework Annex F – Air Emissions.  
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be passed through oil interceptors prior to discharge.  Spill kits would be located near 

to watercourses and within the works compound.  Drums and barrels would be 

stored in designated, bunded safe areas within the compound.  All drums and barrels 

would be fitted with flow control taps and would be properly labelled.  Small plant 

such as pumps would be fitted with drip trays.  All pumped drainage from the 

construction works, including areas used for temporary storage of construction 

materials or excavated soils would be passed through silt settlement treatment prior 

to discharge to surface watercourses or drains.  Balancing ponds would be at least 

partially excavated during the early phases of the construction programme to allow 

them to act as temporary settlement lagoons.  Any pumping operations would be 

carried out on a ‘permit to pump’ basis.  Where appropriate, access to watercourses 

would be bunded to prevent contamination from surface water run-off.  All roads and 

hard-standing would be kept clean and tidy to prevent the build-up of oil and dirt that 

may be washed into a watercourse or drain during heavy rainfall.  The use of water 

spray to reduce dust or wash down construction areas would be carefully regulated 

to avoid washing substantial quantities of silt etc. into the watercourses of surface 

water drains.  Where large quantities of gravel, mud or other such material require 

cleaning, the area would be swept clean prior to any subsequent hosing down.  As a 

result of the implementation of the measures specified in the CoCP, the potential 

impact of pollution on aquatic habitats is likely to be avoided and the ZOI on water 

bodies due to pollutant release or increased runoff is not considered to extend 

beyond the LDO boundary. 

 As specified in the drainage strategy (set out within the Design Code), ‘domestic’ 

waste would be treated within each plot and, once treated, would discharge into the 

surface water drainage system; with ‘trade’ effluent not meeting the required 

discharge consent standards being stored in a separate system and removed by 

tanker.  Surface water runoff within each plot would be collected prior to discharge 

via pumping or gravity feed to a wider network of swales, ponds or other storage 

within the wider LDO.  The drainage network in the north of the LDO would discharge 

ultimately at an equivalent greenfield rate into the Stanford Boundary Drain (SBD).  

Discharge from the south of the Site would be into Carter’s Bay which would be a 

permanent water feature.  Carter’s Bay would be designed to have sufficient capacity 

to attenuate runoff from the south of the Site prior to pumped discharge to tidal 

waters.  The risk of pollution from surface water drainage from each plot necessitates 

the use of oil separators, grease traps and other containment at source.  In the event 

of a major pollution incident occurring on-plot, the Tenant would be required to 

isolate the system or shut down the pumping to the wider drainage network until the 

pollution incident has been cleaned up. An Incident Response Plan would be 

prepared by each plot tenant.  Any Tenant that chooses to have a vehicle fuelling 

point or lorry/car washing facilities on-plot, should be required to isolate these 

dedicated areas and any surface water runoff should be discharged to the foul 

drainage system, provided the foul drainage system is designed to treat such 

effluent, prior to discharge into the swale.  Alternatively, this run-off would need to be 

treated as trade effluent, which should be isolated and treated separately as 

appropriate.  Any effluent other than of a domestic nature should be isolated and 

treated separately as appropriate.  Therefore, pollution issues associated with the 

operational phase would be mitigated prior to discharge outside the LDO area.  

Controls specified in the drainage strategy are designed to ensure EA discharge 
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licence compliance and potential pollution and increased run-off would not extend 
beyond the LDO boundary and therefore not affect the SPA / Ramsar site. 

• Scour at Carter’s Bay Outfall - (the drainage strategy (the principles of which are set 
out within the Design Code) also provides details of the outfall arrangements at 
Carter’s Bay.  The current outfall arrangement satisfies the requirements of current 
guidance for design of outlet structures.  These guidelines require that energy 
dissipation is required if the velocity of the peak flow is in excess of 1 m/s.  The 
proposed drainage strategy has calculated that the peak velocity at the discharge 
point from the existing Carter’s Bay concrete angled wing apron (within the 1 in 100 
return period plus climate change) would not exceed 1 m/s and concluded that 
additional energy dissipation is not necessary.  Although, not considered likely, if 
scour is identified in the future, appropriate measures would be undertaken in order 
to minimise the effect.  These measures would include blocks/teeth constructed of 
concrete or stone which can easily be cast onto the outfall apron.  The ZOI on water 
bodies due to scour is therefore not considered to extend beyond the LDO boundary. 

5.6 No other potential pathways of effects have been identified.  No potential pathways of 
effects to scarce plant species have been identified. 

Assessment of Potential Likely Significant Effects  
Thames Estuary & Marshes SPA and Ramsar Site 

Habitat Loss 
5.7 No part of the LDO would take place within the boundaries of the designated sites.  

Therefore, it is certain that there would be no direct effects caused as a result of habitat 
loss to the SPA.  

5.8 The bird surveys completed in 2012/2013 included the LDO as well as the surrounding 
grazing marsh. The total numbers of water birds recorded were consistently low all 
winter. During the March 2013 survey, a total of 23 ringed plover were recorded on-site.  
This number equates to 1.7 % of the Thames Estuary & Marshes SPA population. The 
Site is currently undergoing a great deal of habitat alteration, as vegetation on-site is 
cleared and the surface levels are raised with imported fill. Therefore, it is likely that the 
use of the Site by ringed plover during March 2013 was as a result of a set of transitory 
conditions that are unlikely to persist long-enough for birds to make regular use of the 
Site. However, there is the potential for the Site to continue to be used sporadically by 
wintering water birds during the construction period as a high tide roost, at least until the 
areas of open ground are built out.  There are alternative suitable high tide locations 
close to the Site, including Site A.  However, new high tide roosting habitat for ringed 
plover and other water bird species will be provided as part of the LDO. This will 
comprise the provision of new anchored floating shingle rafts to be installed on the 3.1 
ha Carters Bay lagoon within the Tongue Land.  The total site area of the shingle rafts 
will be 500 m2, with a minimum sized raft of 100m2, a minimum shingle substrate depth 
of 100 mm and 150 mm high perimeter lip. As a result, there will be no likely significant 
effects to the ringed plover from on-site habitat loss.  

Disturbance of wintering birds 
5.9 The boundary of the European Site is located approximately 50 m from the Site 

boundary, within the ZOI for visual disturbance to take place.  Approximately 6.2 ha of 
the SPA / Ramsar site occur within the 250 m of the LDO boundary.  This represents 0.1 
% of the total SPA and Ramsar site area.  Within the 250 m buffer, the presence of 
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qualifying species during recent winter periods has been very occasional and sporadic, 

with no evidence of consistent usage.  Avocet and black-tailed godwit have each been 

recorded within the 250 m ZOI within the SPA on one occasion in numbers that exceed 

1% of the qualifying populations.  This contrasts with a large number of observations of 

these species utilising the remainder of the Mucking Flats and Site A (Figure 4.1 and 

4.6).  During no survey period has the total number of assemblage species within the 

250 m ZOI within the SPA exceeded 1 % of the assemblage population (Table 4.3).  

The average number of assemblage species recorded in the surveys is 0.01% of the 

SPA assemblage population.  This suggests that the area of SPA within the 250 m 

buffer supports fewer birds than the proportion of SPA area (0.1 %) might suggest.  The 

survey data also indicates that the use of this area of inter-tidal habitat is reducing in 

response to the existing levels of disturbance on-site, and possibly in response to the 

restoration of Site A.  The evidence strongly suggests that more than 99.9 % of the 

habitats on which the qualifying species and assemblage populations depend occur 

outside the ZOI.  This means that even if disturbance were to take place, the likelihood 

of any significant effects from that disturbance on SPA/Ramsar qualifying species or the 

assemblage as a whole is very low. 

5.10 The vast majority of the LDO (97.5 %) is at a distance greater than  250 m from the SPA 

/ Ramsar Site boundary and therefore the SPA / Ramsar is outside the ZOI for potential 

disturbance emanating from construction or operation of the majority of the LDO with 

exception of the Tongue Land.  All of the large warehouse buildings within the LDO are 

at a distance greater than 250 m from the SPA / Ramsar boundary and there would not 

be any visual disturbance impacts from construction activity directly to the SPA / 

Ramsar Site from these areas.   

5.11 The noise modelling results provided in Annex H shows that impact piling associated 

with the nearest LDO building to the SPA / Ramsar (excluding the Tongue Land) will not 

produce LAmax noise levels within the SPA / Ramsar site exceeding 65dB (A).  The only 

built structures within 250 m of the SPA / Ramsar Site would be the pumping station and 

the electricity sub-station situated within the Tongue Land.  The pumping station would 

comprise a small single storey building in the south-western corner of the Tongue Land, 

adjacent to the Access Road spur leading to the Port.  The Access Road between the 

pumping station and the SPA / Ramsar Site would be built on raised ground 

approximately 6 m above the existing level, to enable it to pass over the railway line at 

this point.  The earthworks and embankments for the southern section of the Access 

Road have already been completed. In addition a 1.8 m noise barrier would be 

constructed alongside the Access Road, adjacent to the SPA.  This would be completed 

prior to the start of the construction of both the pumping station and sub-station.  

Therefore, the pumping station would be visually screened from birds within the SPA / 

Ramsar Site, avoiding visual disturbance during construction and operation.  The sub-

station occurs almost 250 m from the SPA / Ramsar Site and would similarly be visually 

screened from the SPA / Ramsar Site by the Access Road and the Port development 

area.  The pumping station and possibly the sub-station would require piling during the 

early stages of its construction.  This has the potential to cause significant noise 

disturbance within the SPA/Ramsar site boundary, even with the mitigating effects of the 

access road and associated noise barrier.  Therefore, the timing of piling work within the 

Tongue Land would be restricted to April-September inclusive to avoid disturbance to 

water birds.  Operational noise within the LDO boundary is likely to be produced by a 

wide range of different sources.  However, the significant sources are considered to be 

traffic movements on both the internal roads and building yard areas, and building 
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services fixed plant.  A considerable amount of noise screening would be provided from 

the buildings themselves and so it is considered that combined with distance attenuation 

at the 250 m buffer, road traffic noise from the internal roads and yard areas will be 

within the required limits.  In summary, there would not be any likely significant effects 

due to visual or noise disturbance to waterfowl and wading birds within the SPA / 

Ramsar Site boundary arising from the LDO either during construction or operation.       

5.12 Figures 4.1-4.8 show the distribution of qualifying bird species within the grazing 

marshes adjacent to the LDO during the four winter survey periods 2009/2010, 

2010/2011, 2011-2012 and 2012/2013.  Within the Northern Triangle, none of the SPA / 

Ramsar Site qualifying species were recorded during the four-winter survey period.  The 

total numbers of assemblage species within the Northern Triangle have not been 

recorded to exceed 1% of the SPA assemblage population.  Therefore, it is clear that 

the Northern Triangle does not currently support a significant proportion of the SPA / 

Ramsar site’s qualifying features.  The majority of the water bird species in the Northern 

Triangle are distributed beyond the 250 m ZOI for impacts from visual disturbance.  

There is an existing strip of shrubs and small trees that runs alongside the A1014 which 

is likely to provide some visual screening between the LDO and the grazing marshes to 

the north.  Further structural landscaping along the Manorway is permitted under the 

OPC.  Given the existing levels of disturbance from traffic using the A1014, the existing 

vegetation screening and the small number of birds occurring within the 250 m buffer, 

the LDO would not cause any likely significant effect from visual disturbance to 

waterfowl and wading birds using the northern triangle either during construction or 

operation.  The noise modelling results shown Annex H indicate that piling would 

produce LAmax levels exceeding 65db(A) up to approximately 250 m from the LDO 

boundary.  However, within this zone, no SPA / Ramsar qualifying species have been 

recorded, and the numbers of the total water bird assemblage well below 1 % of the 

total SPA assemblage population (Table 4.3). 

5.13 The bird survey data shows that the use of Western Grazing Marsh by SPA / Ramsar 

Site qualifying bird species is very low and sporadic.  The total number of birds 

comprising the SPA assemblage has rarely exceeded 1 % of the SPA assemblage 

population.  Therefore, it is considered that the Western Grazing Marsh does not 

support a significant proportion of the SPA / Ramsar site’s qualifying features. There are 

indications that the use of the Western Grazing Marsh by water birds is reducing, 

possibly in response to existing levels of disturbance on-site and in response to the 

restoration of Site A providing alternative habitat.  This means that even if disturbance 

were to take place, likelihood of any significant effects from that disturbance on SPA / 

Ramsar qualifying species or the assemblage as a whole is very low.   

5.14 In summary, to reduce the population size, the disturbance would either have to 

increase the mortality rate of the birds present, or reduce the reproductive capacity 

during the following breeding season.  There are a number of factors which indicate that 

the likelihood of affecting population levels is very low, including: 

 the low percentage of the overall SPA/  Ramsar populations recorded within the ZOI; 

 the small proportion of the time spent within the ZOI compared to the time spent 

within the SPA / Ramsar Site and the remainder of the Western Grazing Marsh and 

northern triangle; 

 the majority of the grazing marshes would remain outside the ZOI and therefore even 

if disturbance takes place within the ZOI, any birds present would easily be able to 

access alternative undisturbed areas;  
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 the survey data suggests that Site A is providing an effective refuge for displaced 

birds; and 

 many bird species are able to habituate to disturbance (effectively reducing the size 

of the ZOI). 

5.15 As a precautionary measure, mitigation to reduce and avoid disturbance are proposed 

within the Design Code and CoCP.   

Artificial Lighting 
5.16 The boundary of the European Site is located approximately 50 m from the Site 

boundary, outside the likely ZOI for effects from artificial lighting to take place.  

Therefore, there would not be any likely significant effects to waterfowl and wading birds 

within the SPA / Ramsar Site boundary from artificial lighting.  No qualifying species 

have been recorded within the 50 m lighting ZOI of the LDO boundary.  The number of 

other water bird species recorded within 50 m of the LDO has also been very low 

(Figures 4.10-4.12).  Therefore, there is no potential mechanism for effects from artificial 

lighting on either qualifying species or assemblage populations.    

Air Quality 
5.17 The Thames Estuary and Marshes SPA and Ramsar Site is located 50 m to the south-

west of the LDO at its closest point.  NOx concentrations decrease rapidly away from 

road and rail sources.  Data from other projects has shown that impacts at distances of 

greater than 30 m from the roadside do not exceed 1 % of the critical load for 

deposition, based on a minimum rate of 10 kgN/Ha/yr.  This is considered a 

conservative rate for the habitats found in this location and thus were considered to be 

not significant.  Thus the potential for emissions from rail and road sources within the 

LDO to impact the Thames Estuary and Marshes SPA and Ramsar Site is considered 

minimal. 

5.18 Buildings within the LDO may include boiler plant to provide heating and hot water.  All 

boilers would be gas fired with NOx emissions limited to 70 mg/m3.  Due to the 

emissions arising from raised stacks, emissions may be carried further from boilers than 

those from rail or road sources.  However, careful design of the stacks would assist 

dispersion to ensure impacts to the SPA / Ramsar Sites are avoided. 

5.19 Information on the sensitivity of the Thames Estuary Marshes SPA / Ramsar site to 

increased nitrogen deposition has been obtained from the APIS Database16.  This has 

indicated that the qualifying features (i.e. bird populations) are not sensitive to increased 

nitrogen deposition.  Similarly, the intertidal mudflats which support the bird populations 

are also not considered sensitive to impacts from air pollution as they are a marine 

environment.  The APIS website identifies that Inshore sublittoral sediment (lagoons) as 

potentially sensitive to nitrogen deposition, but no Critical Load estimate has been 

established for this habitat.  Given the nature of these habitats i.e. sublittoral, it is 

considered highly unlikely that a significant effect would arise from the boiler emissions 

associated with the LDO. 

5.20 Potential impacts during the construction phase are largely limited to dust impacts.  

These would be controlled and mitigated through the implementation of  the CoCP.  As 

                                                

 

 
16

 http://www.apis.ac.uk, accessed 4
th

 March 2013 
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a result significant impacts would be avoided and it is highly unlikely that significant 

effects from air pollution would occur to the Thames Estuary and Marshes SPA / 

Ramsar site. 

Water Quality 
5.21 Water quality would be controlled within the LDO boundary, during construction, during 

normal operation and for emergency situations.  As described in paragraph 5.4, during 

the Construction phase a CoCP would be implemented to minimise the potential for 

pollution and run-off.  A drainage strategy (set out within the Design Code) has been 

produced to cover surface water and foul drainage during the operational phase of the 

LDO.  This adopts the following principles: 

 The drainage strategy aims to mimic the historic drainage regime.  To achieve this, 

the plot is split into two Zones:  Northern and Southern. 

 The on-plot surface water runoff from the Northern Zone would be pumped into 

shallow ponds / storage features before being discharged into the Stanford Boundary 

Drain by gravity at the greenfield runoff rate.  For the Southern Zone, the strategy is 

to drain surface water runoff from each plot by gravity or pumping into swales, 

leading to a pumping station located in the southwest corner of the Park. 

 The swales are designed not only to convey surface water runoff but also to act as 

balancing storage.  Surface water may need to be attenuated on each plot, subject to 

location, and detailed design of the on-plot drainage system; the foul drainage 

strategy is on-plot treatment with discharge to swales for treated domestic foul 

drainage, combined with holding tanks for removal of trade effluent by tanker.    

 The on-plot treatment would comprise of a package plant and tertiary treatment with 

discharge to the swale.  The treated effluent from the Northern plots would also be 

discharged to the swales rather than to the Stanford Boundary Drain.  Discussions 

with the Environment Agency have confirmed that the principle of discharging treated 

foul drainage to the swales is acceptable.  Standard treatment plants would be used 

across the site to simplify the operation and maintenance requirements and minimise 

the risk of failure. 

 The control of pollution from the development including the requirements for silt traps 

and spill containment has been discussed with the Environment Agency.  The 

strategy is to manage silt and spillage at source before these enter the drainage 

system.  The filter drains would serve this purpose and all culverts will be provided 

with slots for stop logs on the upstream end for isolation and containment of 

accidental spillage that may find discharge into the swales.  Runoff from large car 

parks would pass through oil separators before being discharged to the swales. 

5.22 Following the implementation of the CoCP and drainage strategy (set out within the 

Design Code) it is highly unlikely that significant effects from run-off and pollution would 

occur to the Thames Estuary and Marshes SPA / Ramsar site. 

Scour at Carter’s Bay 
5.23 As described in paragraph 5.5 of the drainage strategy (set out within the Design Code) 

provides details of the outfall arrangements at Carter’s Bay.  The current outfall 

arrangement has been determined to satisfy the requirements of current guidance for 

design of outlet structures.  These guidelines require that energy dissipation is required 

if the velocity of the peak flow is in excess of 1 m/s.  It is calculated (in the drainage 

strategy) that the peak velocity at the discharge point from the existing Carter's Bay 
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concrete angled wing apron (within the 1 in 100 year return period plus climate change) 

would not exceed 1 m/s.  Accordingly it is concluded that additional energy dissipation is 

not necessary.  Although, not considered likely, monitoring would take place to check if 

scour takes place in the future, and appropriate measures would be undertaken in order 

to minimise the effect.  These measures would include blocks/teeth constructed of 

concrete or stone, which can easily be cast onto the outfall apron. 

Benfleet and Southend Marshes SPA and Ramsar Site 

Habitat Loss 
5.24 Benfleet and Southend Marshes SPA and Ramsar site is located 6.5 km to the north-

east of the Site boundary and no part of the LDO would take place within the boundaries 

the designated sites.  Therefore, it is possible to be certain that there would be no direct 

effects caused as a result of habitat loss and no mitigation measures are recommended. 

Disturbance of wintering birds 
5.25 Benfleet and Southend Marshes SPA and Ramsar Site is located far beyond the ZOI 

that direct disturbance could take place.  Three of the four species that form part of the 

Benfleet and Southend Marshes SPA qualifying species (ringed plover, brent goose and 

red knot) were not recorded within the 250 buffer of the LDO site.  The forth species, 

grey plover, was only recorded twice within the 250 m buffer on the Mucking Flats.  On 

both occasions they were present in low numbers (seven or fewer), which represent an 

insignificant proportion of either the SPA (3,789 individuals) or Ramsar populations 

(1,710 individuals).  Therefore, there would not be any disturbance to any supporting 

populations of qualifying species for this site and no mitigation measures are 

recommended. 

Lighting 
5.26 Benfleet and Southend Marshes SPA and Ramsar Site is located 6.5 km to the NE of 

the Site boundary, far beyond the typical distances where lighting has been recorded to 

influence waterfowl and wading bird behaviour.  Therefore and night-time lighting of the 

LDO development would not affect the qualifying species within this site and no 

mitigation measures are recommended. 

Water Quality 
5.27 There is no drainage connection between the LDO and the Benfleet and Southend 

Marshes SPA and Ramsar Site.  Therefore, no impacts from run-off and pollution can 

take place. 

Mitigation in Relation to Wintering Birds 

5.28 There would not be any likely significant effects to the Benfleet and Southend Marshes 

SPA and Ramsar Site.  This is due to a combination of no pathways of impact being 

present and / or the absence of qualifying features within the ZOI of the LDO.  

Therefore, no mitigation is considered necessary in relation to the Benfleet and 

Southend Marshes SPA and Ramsar Site.  

5.29 In relation to the Thames Estuary and Marshes SPA and Ramsar Site, no direct impacts 

from habitat loss have been identified and therefore no mitigation is required with 

respect to direct impacts.  A small proportion of the birds utilising the SPA/Ramsar site 

and grazing marshes to the north and west of the LDO overlap with the ZOI of the 

potential mechanisms of impact.  There is the potential for disturbance to waterbirds and 

waders from visual and noise disturbance.  None of these impacts would occur directly 
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on the SPA / Ramsar Site, but rather on populations of bird species occurring outside 

the SPA/Ramsar boundary.  These impacts are unlikely to occur to wintering waterfowl 

and wading birds using the grazing marshes located to the north of the LDO due to the 

distances involved (in excess of 250 m) and existing mitigating factors such as 

screening vegetation and existing background disturbance from the A1014.  The 

potential impacts are limited in extent to a small area of the grazing marshes to the west 

of the LDO, outside the area that has been identified through bird surveys as the core 

wintering areas.  

5.30 A package of mitigation measures were included within the OPA EMMP, and Wintering 

Bird EAP to offset any impacts likely to be caused by the OPC (detailed in paragraphs 

B.6 (Annex B), 4.5 and 4.6).  The LDO’s Design Code and CoCP themselves include 

design mitigation and management controls to address the potential mechanisms 

identified during this present assessment:   

 Prior to the start of construction a two metre high opaque hoarding would be installed 

along the western boundary to screen ground-level construction activity.   

 Post-construction the temporary construction hoarding would be replaced with a 

permanent two metre high visual screen consisting of a bund, topped with an 

“instant” hedge, supplemented by 1.2 m high timber screen fence (Annex I).  The 

bund, hedge and wooden screen would be implemented adjacent to the western 

boundary to screen the Gate 1 access road. In addition, the plot nearest the western 

boundary of the LDO would have a 10 m strip of strategic landscaping, which once 

established would increase the screening height afforded by the hedge and fence.   

 Measures  set out in the CoCP include:  

- Construction activity associated with the LDO that generates sudden loud noises 

(e.g. impact piling) close to the north east boundary, closest to the Northern 

Triangle (see Annex H), would be avoided during the months of October to 

March inclusive; 

- Construction vehicle speeds within 250 m of the grazing marshes would be 

limited; 

- Careful timing of construction works within the Tongue Land so that no piling (of 

any method) would take place between October and March, inclusive; and 

- Construction workers would be provided an induction which includes awareness 

of the sensitivity of wintering birds. 

Residual Effects 

5.31 Following the implementation of the design mitigation measures and management 

controls contained in the LDO’s Design Code, CoCP and EMMP, there would be no 

residual likely significant effects on SPA / Ramsar Site qualifying features from the 

development to be authorised under the LDO. 

In-combination Effects  

Scope of In-Combination Assessment 

5.32 To determine the scope of the potential in-combination effects, two spatial contexts were 

considered.  Firstly the relevant associated developments in the immediate vicinity of 

the LDO were identified.  Following this, a consideration was made of proposed 

developments in the wider area surrounding the European designated sites.  To achieve 

this, the following plans were reviewed: 
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 Thurrock Borough Local Plan  

 Thurrock Local Development Framework - Core Strategy and Policies for 

Management of Development 

 Thurrock Local Development Framework - Site Specific Allocations and Policies 

Development Plan Document (Issues and Options) 

5.33 The Thurrock Local Development Framework was subject to an assessment under the 

Habitats Regulations (Scott Wilson, 2010
17

) which considered in-combination effects 

with the HEO, as well as Kent and Essex Local Development Frameworks.  The HRA 

concluded that there would be no significant in-combination effects from the Core 

Strategy.  

5.34 Saved Thurrock Borough Local Plan Policy E8 allocates the proposed Site and the 

adjoining Refinery Expansion Land as an existing oil refinery and confirms that new oil 

refining activities will only be permitted within the existing refinery complexes at 

Shellhaven and Coryton, or on adjacent land specified for their expansion.  Since the 

Local Plan was adopted in September 1997, the oil refinery at Shellhaven has been 

decommissioned and there is no intention to recommence oil refining activities on the 

site.  This allocation therefore has no bearing on the assessment of potential cumulative 

impacts. 

5.35 The more recently adopted Thurrock Local Development Framework - Core Strategy 

and Policies for Management of Development (adopted December 2011) identifies 

London Gateway as a Regeneration Area and a Key Strategic Economic Hub.  Policy 

CSSP2 refers to London Gateway as providing employment land for port, logistics and 

transport sectors and Policy CSSP3 identifies a lorry park at London Gateway as a key 

infrastructure project.  The area previously identified for refinery expansion, the Refinery 

Expansion Land, is designated as Green Belt. 

5.36 The Thurrock Local Development Framework - Site Specific Allocations and Policies 

Development Plan Document (Issues and Options) was published for consultation in 

March 2012.  Policy E2t covers the site of the proposed LDO and allocates it for primary 

industrial and commercial employment purposes.  Shown within the proposed allocation 

on Plan 5, is an HGV parking facility, land safeguarded for a rail freight terminal and a 

logistics academy.  Neither the HGV parking facility or the academy are locationally 

specific and no detail is provided of their proposed scale. 

5.37 There are currently no proposals for either the HGV parking facility or the academy, or 

certainty regarding the timing of their delivery, and therefore nothing to assess in 

accordance with the provisions of Section 61 of the Conservation of Habitats and 

Species Regulations 2010, as amended.  If proposals for these uses do come forward, 

they will be assessed in their own right at that time. 

5.38 Accordingly, the following are considered to be relevant developments for consideration 

of potential in-combination effects on the European Sites: 

 associated developments of the HEO (including the TWAO); 

 the Gateway Energy Centre (GEC); 

                                                

 

 
17

 Scott Wilson (2010) Thurrock Proposed Submission Core Strategy and Policies for Management of 

Development Plan Document Habitats Regulations Assessment. 
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 the GEC Underground Gas Pipeline connecting the GEC to the National Grid Gas 

National Transmission System; 

 the HV power transmission lines connecting GEC to the National Grid;  

 the London Gateway Access Road; and  

 the London Gateway Administration Building.  

5.39 The Park proposals under the LDO in isolation are not considered to have a likely 

significant effect on the European Sites.  However, consideration needs to be given as 

to whether the Park proposals under the LDO would add further likely significant effects 

to those which it is known will arise from the development of the Port, or as a result of 

combining the effects of the other projects under consideration. 

5.40 In considering, the potential for likely significant effects of the Park proposals under the 

LDO in-combination with these associated developments, regard needs to be given to 

both direct and indirect impacts.  Potential mechanisms of impact include direct habitat 

loss and indirect disturbance of wintering birds, lighting, air quality and run-off and 

pollution effects. 

5.41 The LDO development is not situated within the boundaries of a European Site and 

therefore would not cause any direct impacts of habitat loss.  The LDO development 

would also not cause any increases in habitat loss from the Thames Estuary SPA and 

Ramsar Site that is associated with the Port as consented under the HEO.  The 

remaining developments under consideration are also outside of the designated 

European sites, so would not cause any habitat loss within a European Site alone, or in 

combination with the LDO.  Therefore, there would not be any likely significant effects 

from habitat loss either by the LDO alone or in-combination. 

5.42 The following sections consider the potential for indirect effects to occur from the LDO 

with the developments. 

HEO 

5.43 The Port as consented under HEO was assessed as having a likely significant effect on 

the Thames Estuary and Marshes SPA / Ramsar site.  However, it was nevertheless 

permitted on the basis of imperative reasons of overriding public interest and with the 

condition of the delivery of appropriate compensation.  The main elements of the 

mitigation and compensation package are the creation of new inter-tidal habitat within 

two areas known as Site A and Site X.  The habitat creation works within Site A were 

competed in July 2010 and Figures 4.9-4.11 show that this has been successfully 

colonised by wintering water birds.   

5.44 With regard to construction works associated with the Port as consented under the 

HEO, there is the potential for disturbance of birds using the Thames Estuary and 

Marshes SPA and Ramsar site.  The HEO Information to inform AA discussed that any 

disturbed birds are likely to settle on inter-tidal areas further away from the works and 

that as the work progresses the birds are likely to be become acclimatised and the 

impact of disturbance will decrease, allowing the birds to gradually return.  The dredging 

and reclamation works for the HEO construction works are due to be finished in early 

2013.  Even if the construction works will continue beyond the commencement of the 

LDO works, the LDO works are considered unlikely to increase the levels of disturbance 

associated with the HEO.  Furthermore, the compensation package provided as part of 

the HEO scheme was agreed by the Secretary of State to offset any residual impacts 

from the HEO, of which disturbance was a very minor element.  The HEO Information to 

inform AA went on to conclude that the operational phase of the Port is highly unlikely to 
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disturb birds within the SPA.  Figures 4.9-4.11 suggest that the mitigation provided by 

Site A has been successful and accommodate displaced bird populations in an area 

less susceptible to on-going disturbance from either the HEO or LDO.  Therefore, no in-

combination effects from disturbance from the HEO works or operation are predicted.  

GEC 

5.45 The Thames Estuary and Marshes SPA and Ramsar Site is 2 km to the south and 

Benfleet and Southend Marshes SPA and Ramsar Site is located 6.5 km to the north 

east of the GEC.  Accordingly the GEC is located too far from any European sites to 

cause disturbance to wintering birds or to generate lighting indirect effects both in 

isolation and with the Park proposals under the LDO during both construction and 

operation. 

5.46 The potential impacts of air quality on statutory designated sites were assessed within 

the GEC ES, taking into account the Park proposals consented by the OPC and Port 

consented under the HEO.  The maximum impact of GEC on the SPA / Ramsar was 

0.8% and 1% of the critical level for NOx.  Anything over 1% is considered to be 

significant.  For nitrogen deposition the maximum impact was predicted to be 0.11% and 

0.14% of the critical load, i.e. well below 1%.  Therefore the GEC ES concluded that 

there would be no significant impact on the either SPA / Ramsar.  The likely impact of 

the increased height of the Park proposals under the LDO compared to the OPC would 

be to ground the plume closer to the Site, reducing rather than increasing the impact on 

the SPAs / Ramsar Site from the GEC.  Therefore, there would be no likely significant 

in-combination effects from air quality. 

5.47 The inclusion of standard Construction Environmental Management Plan (CEMP) 

controls and design features into the GEC as well as the LDO would ensure that there 

no significant run-off effects in isolation and in-combination with the Park proposals 

under the LDO. 

GEC Underground Gas Pipeline 

5.48 The route corridor of the GEC Underground Gas Pipeline runs through the Northern 

Triangle and Western Grazing Marsh to the north and west of the Site, which as 

described in paragraphs 4.5-4.12 of this report are used by some Thames Estuary and 

Marshes SPA and Ramsar site qualifying species.  However as is understood that 

pipeline will be constructed during the summer, when these areas are not used by the 

wintering birds there will not be any disturbance to any wintering birds.  The ES for the 

pipeline did identify a potential risk of pollution and run-off from the construction of the 

pipeline, but concluded that the implementation of standard control measures within a 

CEMP would be sufficient to avoid impacts.  Once constructed with suitable 

reinstatement measures implemented there would not be any long term operational 

disturbance or lighting effects of the pipeline.  As development of the Park proposals 

under the LDO will be subject to a CoCP and strict controls set by a remediation 

strategy embodied in the CLRAS and Condition 89 document, it is considered that there 

would be no possible in-combination effects of the LDO with GEC Underground Gas 

Pipeline. 

GEC HV Transmission lines 

5.49 The GEC will be connected to the existing National Grid Coryton South Substation by 

High Voltage (HV) Electrical Connection.  This will be in the form of underground and 

culverted double circuit 400 kV cable system, along with a significant extension of the 

substation (on the Coryton Power Station land).  Therefore, there will be no collision risk 
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that can sometimes be associated with overhead line.  The preferred route of the new 

cables will leave the GEC site to the east, and then turn northwards under the A1014 

(The Manorway), and then eastwards towards the existing CECL Power Station; before 

finally re-crossing the A1014 to continue south-eastwards towards the Coryton South 

Substation.  The route is over 1 km from the boundary of the Thames Estuary and 

Marshes SPA / Ramsar.  Due to the distances involved, potential Impacts to the 

designated site were ruled out of the Environmental Report submitted in support of the 

planning application (Parsons Brinkerhoff, November 2012).  The preferred route does 

not extend into the Northern Triangle, but instead runs alongside the A1014.  A certain 

amount of temporary noise and activity will be associated with the works to install the 

cables. However, they are unlikely to exceed the existing noise levels caused by the 

main road.  As the wintering birds utilise areas of the Northern Triangle away from the 

Manorway main road (Figures 4.7-4.11), the disturbance would not significantly affect 

the existing distribution, either alone or in combination with the LDO. 

London Gateway Access Road 

5.50 The London Gateway Access Road is located to the west of the LDO boundary, less 

than 250 m to the Thames Estuary & Marshes SPA/Ramsar Site and the Western 

Grazing Marsh land used by qualifying species of water birds.  The construction of the 

proposed London Gateway Access Road will result in the loss of up to 5 ha of grazing 

marsh outside of the SPA / Ramsar Site.  However, as can be seen in Figure 4.9-4.11, 

this area has been used at a reduced frequency as construction activity under the 

existing consents has increased.  The remaining areas of the Western grazing marsh 

and Northern Triangle have already been enhanced to offset these losses, in addition to 

the substantial habitat creation scheme within Site A and Site X.  Figures 4.9-4.11 

suggest that the habitat creation works in Site A have been highly successful (the works 

in Site X have yet to be implemented).  The LDO would not cause any additional losses 

of grazing marsh and therefore not cause any in-combination impacts in this respect. 

5.51 The potential disturbance from construction activities from the Access Road could 

potentially also affect birds within the surrounding 250 m ZOI.  The initial Access Road 

enabling works (site clearance and construction of the embankment of the port and park 

access roads and port/park roundabout) were completed during Summer 2012 (outside 

the wintering bird season).  Further works are likely to be progressed prior to any 

development under the LDO.  As indicated in Figures 4.1-4.8 very few of the qualifying 

bird species have occurred within the 250 m ZOI of the Access Road.  Even when 

combined with the numbers of birds recorded within the ZOI of the LDO, these represent 

a low percentage of the overall SPAs population and the individuals are likely to only 

spend a limited proportion of their time in these areas (Figures 4.1-4.8).  There are still 

extensive areas of undisturbed and recently enhanced grazing marsh both within the 

Western Grazing marsh area and the Northern Triangle for the birds to utilise.  This is in 

addition, to the significant recent provision of additional inter-tidal habitat provided within 

Site A.  Accordingly, the in-combination construction impacts from the LDO and Access 

Road can therefore be considered not to be significant.  

5.52 The potential operational disturbance impacts from the Access Road have been 

reduced and offset through a set of mitigation measures which will include, the creation 

of a bund topped with shrub planting alongside the footpath, where it passes through the 

grazing marsh to reduce the visibility of users of the footpath to wintering wildfowl.  In 

addition, the Access Road will have a 1.8 noise barrier erected alongside the section 

that passes adjacent to the SPA / Ramsar, further reducing the potential for disturbance 
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from the LDO during its operation, which was assessed not to be significant even in 

isolation.  

5.53 The sensitive design of the lighting of the Access Road and the presence of the noise 

barrier screen will help reduce light spill from vehicles using the Access Road and will 

ensure that lighting does not extend beyond a short distance from the Access Road and 

well away from any light effects close to the Site boundary, where there are very few 

records of qualifying species.  Accordingly no indirect in-combination light effects are 

anticipated. 

5.54 The Access Road's design and CEMP controls and similar mitigation within the LDO 

would ensure that there would be no possible in-combination run-off effects of the LDO 

and Access Road on the SPAs. 

London Gateway Administration Building 

5.55 The Administration Building is located to the west of the LDO boundary, less than 250 m 

to the Thames Estuary & Marshes SPA/Ramsar Site and the Western Grazing Marsh 

land used by qualifying species of water birds.  The potential disturbance from 

construction activities from the Administration building could potentially affect birds 

within the surrounding 250 m ZOI.  However, the construction of the Administration 

Building is due to be completed in spring 2013 prior to the anticipated commencement 

of any Park development under the LDO.  This eliminates the potential for any 

significant construction in-combination effects from this building.  The in-combination 

construction impacts from the London Gateway Administration Building and LDO can 

therefore be considered not to be significant.  

5.56 The potential operational disturbance impacts from (e.g. noise and lighting) of the 

Administration Building and The Pumping station and the sub-station within the LDO 

Land will be almost entirely screened from the SPA by the Access Road, which will raise 

to 11 m AOD to be able to cross the railway line (parapet level of pump station = 

approximately 12 m AOD).  In addition, the Access Road will have a 1.8 noise barrier 

erected alongside the section that passes adjacent to the SPA / Ramsar, further 

reducing the potential for disturbance, or lighting from the LDO and the Administration 

Building during its operation.  Accordingly no significant in-combination disturbance or 

lighting effects are anticipated.  

5.57 The Administration Building's design and CEMP controls and similar mitigation within 

the LDO’s CoCP would ensure that there would be no possible in-combination run-off 

effects of the LDO and Administration Building on the SPAs. 

Overall 

5.58 Accordingly, it is considered that the Park proposals under the LDO in-combination with 

other associated development would not have a likely significant effect on the European 

sites and would not add further likely significant effects to those arising from the 

development of the HEO as a result of combining the effects of those projects. 
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6     Conclusions 

6.1 This report assessed the potential for LSE to occur to European designated sites that 

might arise from the proposed LDO development.  Two European sites were identified 

within 10 km of the Site: Benfleet and Southend Marshes SPA and Thames Estuary and 

Marshes SPA. 

6.2 A package of mitigation measures had previously been agreed to offset potential 

impacts to the European Sites associated with the OPC.  These mitigation measures 

have been detailed in the OPA EMMP and a series of individual Ecological Management 

Plans, and many have already been implemented with the remaining measures 

currently being implemented.  

6.3 Neither European Site is located within the development footprint of the LDO.  

Therefore, there would be no LSEs caused by direct habitat loss.  Few potential 

mechanisms of indirect impacts exist that could affect qualifying features located within 

the ZOI of the LDO.  These are limited to potential impacts to waterfowl and wading bird 

populations utilising part of the grazing marshes to the west of the LDO boundary from 

disturbance.  Following the implementation of design mitigation measures and 

management controls set out in the LDO’s Design Code, CoCP and EMMP to include 

provision of on-site high tide roost locations, visual screening, controls on noise and 

artificial lighting, there would not be any likely significant impacts to European 

Designated Sites as a result of the development proposed to be authorised by the LDO.  

Therefore, it would not be necessary to complete an Appropriate Assessment under the 

Habitat Regulations. 
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The European Union Habitats Directive (‘the Habitats Directive’) on the conservation of 

natural habitats and of wild fauna and flora (Council Directive 92/43/EEC)18 and the Birds 

Directive on the conservation of wild birds (Council Directive 2009/147/EC)19  place 

obligations on the UK to take certain actions for nature conservation.  The Habitats Directive 

aims to maintain biodiversity and details measures to maintain or restore natural habitats 

and species at favourable conservation status.  The Birds Directive protects all wild birds 

and their habitats and details special measures for migratory species and those that are 

considered to be vulnerable and/or rare.  The Birds Directive also includes for the 

designation of Special Protection Areas (SPAs).  The Habitats Directive places obligations 

on member states to designate Special Areas of Conservation (SACs) to protect qualifying 

features. SACs and SPAs are also collectively referred to as European sites or Natura 2000 

sites.  The Conservation of Habitats and Species Regulations 201020, as amended by The 

Conservation of Habitats and Species (Amendment) Regulations 201221, commonly known 

as ‘The Habitats Regulations’, transpose the Habitats Directive into national law and sets out 

the provisions for the protection and management of species and habitats of European 

importance, including European sites.   

The European Commission has published guidelines (European Commission, 2001
22

) that 

describe the procedure to be followed when considering potential effects on European sites, 

commonly known as Habitat Regulation Assessment (HRA).  This report relates solely to 

Stage one of that process and provides information to support a screening assessment of 

whether the Proposed Development might have any ‘Likely Significant Effects’ (LSEs) on the 

qualifying features of a European site.  Guidelines have been published on the principles to 

be used in judging a LSE (Tyldesley, D., 2011)
23

.  These guidelines state that the judgement 

must relate to the features for which the European site was designated and their 

conservation objectives and should be made on a case-by-case basis.  When considering 

the meaning of “likely”, the guidelines make reference to the “Waddenzee case “, where the 

European Court of Justice ruled that a project should be subject to appropriate assessment 

“if it cannot be excluded, on the basis of objective information, that it will have a significant 
effect on the site, either individually or in combination with other plans and projects”. This 

was taken to establish that ‘likely’ should not be interpreted as ‘probable’ or ‘more likely than 

not’, but rather that an effect should be 

                                                

 

 
18

 European Commission, 1992. Council Directive 92/43/EEC on the conservation of natural habitats and of wild 

fauna and flora. European Commission, Brussels 
19

 European Commission, 2009. Council Directive 2009/147/EC on the conservation of wild birds, European 

Commission, Brussels (This directive consolidates the numerous and substantial amendments that have been 
made to the original Birds Directive (79/409/EEC)). 

20
 Secretary of State, 2010. The Conservation of Habitats and Species Regulations. Her Majesty’s Stationery 

Office 
21

 Secretary of State, 2012. The Conservation of Habitats and Species (Amendment) Regulations. Her Majesty’s 

Stationery Office 
22

 European Commission (2001) Assessment of plans and projects significantly affecting Natura 2000 sites 

Luxembourg: Office for Official Publications of the European Communities 2002 — 76 pp. — 21 x 29.7 cm 
ISBN 92-828-1818-7 
23

  

Tyldesley, D. 2011 Assessing projects under the Habitats Directive: guidance for competent authorities. Report to 
the Countryside Council for Wales, Bangor 
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considered likely if it cannot be ruled out on the basis of objective information. 

 

When assessing the likelihood of a significant effect the competent authority should take into 

mitigation measures avoid and reduce any potential adverse effects on European sites. 

However, in order to be capable of ensuring that significant effects are not likely, measures 

must meet the following conditions: 

a) They must avoid or remove any likelihood of a significant effect. If measures only 

serve to reduce, rather than eliminate, the effect the project may still need to be 

subject to an in combination assessment. 

b) They must be an integral part of the project, as proposed, so it is concluded that 

the project as a whole, including its mitigation measures, is unlikely to have an effect 

on the site. Possible or potential additional measures, such as conditions that might 

be applied later on, cannot be relied upon at this stage to determine that significant 

effects are not likely (Tyldesley, D., 2011). 

EC guidance
24

 states in relation to cumulative assessment that "in order to ensure all 
impacts upon the site are identified, including those direct and indirect impacts that are the 
result of cumulative impacts.., the [following] steps should also be completed: 1. Identify all 
projects / plans which might act in combination - Identify all possible sources of effects from 
the project or plan under consideration, together with all other sources in the existing 
environment and any other effects likely to arise from other proposed projects or plans."  
Information on projects / plans to be included in the assessment of cumulative impacts can 

be obtained from planning authorities, regulatory authorities and from the review of 

development and resource management plans.  However, the assessment can only be 

based on available information, and take into account developments which can reasonably 

be presumed to go ahead in the foreseeable future.  Additional EC guidance
25

 suggest that 

in general, beyond 5 years there is too much uncertainty associated with most development 

proposals to be considered within the cumulative impact assessment.  

An in-combination assessment does not need to include any other plans or projects that 

have been checked for the need for an appropriate assessment and where the following 

applies: 

a) It has been concluded that the other plan or project will not have any effect at all on the 

site, and thus it cannot have an effect either alone or in-combination. 

b) It has been concluded that the plan or project may have an effect on the site and the 

necessary measures have been put in place to completely remove the likelihood of any 

effects (that is, avoidance measures are integral to the project). 

The Habitats Regulations only apply to European sites, namely Special Areas of 

Conservation (SACs) and candidate Special Areas of Conservation (cSACs) designated 

pursuant to the Habitats Directive, and Special Protection Areas (SPAs) classified under the 

                                                

 

 
24

 EC Guidance (Assessment of Plans and Projects significantly affecting Natura 2000 sites - Methodological 

guidance (Nov 2001) 
25

 EC Guidance Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions 

(May 1999) 
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Birds Directive.  Although, the National Planning Policy Framework (NPPF)26 recommends 

that the same level of protection be given to proposed or listed Ramsar sites they are not 

European sites as a matter of law.  Regulation 78 of the Habitats Regulations, which 

prohibits the grant of planning permission under an LDO for development likely to have a 

significant effect on a European site, would therefore not apply to such sites.  However, for 

completeness and in line with the NPPF, this report also includes an assessment of the 

potential for the development proposed to be authorised by the LDO to have a likely 

significant effect on the qualifying features of the relevant Ramsar sites  

All European and Ramsar sites overlap to some degree with Sites of Special Scientific 

Interest (SSSIs).  However, the HRA process does not apply to the broader conservation 

interests of the SSSI designations. 

                                                

 

 
26

 Department for Communities and Local Government (2012) National Planning Policy Framework 
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Brief History of the Site 

B.1 The wider London Gateway Site as defined in Section 1 (formerly referred to as Shell 

Haven or Shellhaven) was originally an inlet on the north bank of the River Thames, 

which formed the mouth of Shell Haven Creek.  Shell Oil first arrived at the Site in the 

form of the Asiatic Petroleum Company Ltd, a sales company formed by Royal Dutch 

Petroleum and the British company Shell Transport and Trading Company, prior to their 

merger as Royal Dutch Shell.  A licence was obtained in 1912 to store petroleum at 

Shell Haven.  Refinery operations began on a 40-hectare (100 acre) site in 1916 with a 

distillation plant which produced fuel oil for the Admiralty.  In 1919 this unit was 

converted to manufacture roads surfacing bitumen. In 1925, a new plant was erected for 

the manufacture of lubricating oils; the first high viscosity oils were produced in 1937.  In 

1946 a plant producing high-grade paraffin wax for candles, paper, etc. was 

commissioned.  In 1947 expansion began on a 400-hectare (1,000 acre) site west of the 

original refinery, with the construction of a distillation unit designed for Middle East crude 

oil; this came on-stream in 1950.  Crude was distilled to produce butane, methane, 

petrol, kerosene, gas oil and bitumen.  Subsequently various units were added to 

produce valuable hydrocarbons from the distillation residue, including a new bitumen 

plant which started production in 1981.  In 1992, a major capital investment was 

completed, adding a 'Naphtha Minus' complex, which contained an isomerisation unit, 

benzene recovery and gas turbine power generation.  

B.2 Refinery operations ceased at the Site in December 1999.  Shell subsequently 

completed the sale of the Site to DP World at the end of 2009 (including the Port Land 

and Development Land and excluding the Haven Tank Farm and a 5 acre plot retained 

by Shell). 

Existing Consents 

B.3 The outline planning consent (OPC) granted by the Secretary of State on 30th May 2007 

for the redevelopment of the former Shell Haven oil refinery establishes the principle of 

the development on the London Gateway site of a major logistics and commercial centre 

comprising approximately 938,601 m2 of commercial floorspace. The OPC was subject 

to 96 planning conditions, an agreement pursuant to Section 106 of the Town and 

Country Planning Act 1990 and a number of unilateral undertakings.  A material 

operation commenced on-site in early 2012 and the OPC is considered extant.   

B.4 The OPC development is associated with the construction of the London Gateway Port 

for which authorisation was sought at the same time as the application for the OPC by 

way of a Harbour Empowerment Order under the Harbours Act 1964.  The London 

Gateway Port Harbour Empowerment Order 2008 (“the HEO”) was subsequently made 

on 2 May 2008.  The HEO permits the construction of up to 7 berths and a roll on/roll off 

facility providing 3.5M TEU27 of container handling capacity.  Additionally, the HEO 

makes provision for works to move and upgrade the Thameshaven railway branch line 

and certain off-site highway mitigation works. 

B.5 The Port and Park projects were each conceived to be able to proceed in the absence 

of the other project.  As such, the works to move and upgrade the Thameshaven railway 

                                                

 

 
27

 TEU (20 foot equivalent units) is a standard measure for container sizes. 
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branch line are separately authorised by an order made under the Transport and Works 

Act 1992, the London Gateway Logistics and Commercial Centre Order 2007 (“the 

TWAO”) so that those works could be carried out for the benefit of the Park if the Park 

were to proceed in the absence of the Port / if the HEO was never made.  The TWAO 

was made on 7 September 2007 and a direction was also given providing planning 

permission for the works set out in the TWAO.  The proposals in the TWAO include 

track within the Park to serve the proposed industrial and warehouse units on the site, a 

common user siding and a link to the Tilbury Loop branch line.   

B.6 In November 2010, planning permission (“the access road consent”) was granted for 

revised highway access infrastructure to serve the Park and the Port, comprising a 

realigned shared access road with a new bridleway bridge and reconfiguration of the 

Sorrells roundabout junction together with a new Port/Park roundabout junction, 

separate port and park access roads and the provision of associated works and 

infrastructure including a road bridge, footways, earthworks, landscaping and drainage.   

B.7 The Gateway Energy Centre (GEC) (a gas fired power station) was subject to an 

application pursuant to Section 36 of the Electricity Act 1989, which was subsequently 

approved in August 2011.   

 

Simplifying the Consents Process 

B.8 In order to begin to implement the OPC, LGPDL have found it necessary to submit various 

applications under section 73 of the Town and Country Planning Act 1990 to vary some 

of the conditions attached to the OPC.  A consent under section 73 effectively creates a 

wholly new consent whilst leaving the original OPC intact and therefore adds to the 

uncertainty about what could be built and what will be built. 

B.9 As detailed proposals for individual building plots come forward, the scale of the overall 

development inevitably means that many further approvals will be required through 

reserved matters applications.  In order to meet the commercial requirements of 

prospective occupiers it is also likely that there will be an on-going need to amend and 

update the conditions attached to the OPC.  The existing complexities associated with 

the current OPC can be expected to be compounded by further section 73 consents. 

B.10 In order to deliver employment growth and maximise the economic opportunities that the 

opening of the new port offers, it is important to ensure that the path to securing consent 

for the logistics and commercial development is as simple as possible.  There is 

therefore a strong planning case for avoiding the complexity and delay associated with 

securing the necessary consents at the Site. 

B.11 LDOs were introduced in the Planning and Compulsory Purchase Act 2004 to simplify 

the planning process by removing the need for planning permission, where this is 

considered appropriate and proportionate.  One of the circumstances considered 

suitable for an LDO is flagship development important to economic regeneration, such 

as the Park.  The LDO will largely replicate the provisions of the OPC.  It is intended that 

the LDO will, if made, supplant the OPC on the basis that the LDO will authorise largely 

the same development as the OPC but will be administratively simpler and more 

efficient to implement. 

Local Development Orders  

B.12 The 2004 Planning and Compulsory Purchase Act and Schedule 4A to the Town and 

Country Planning Act 1990 (as amended) provides the legislative basis under which 

LDOs operate.  A LDO grants permission for the type of development specified in the 
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LDO and by so doing, removes the need for a planning application to be made by a 

developer, although sometimes approvals under any conditions to the LDO may be 

necessary. 

B.13 As LDOs remove the need to apply for planning permission, potential developers are 

able to progress with greater speed and certainty (subject to the development complying 

with the terms and conditions of the LDO).  It is at the discretion of a local planning 

authority as to whether to make an LDO and the nature and extent of an LDO.  LDOs 

may grant permission for development specified in the LDO, or for any class of 

development. 

B.14 Although an LDO can be made without conditions, it will often be necessary to impose 

conditions to ensure that it is capable of delivering the objectives for which it is made.  

These conditions should set out clearly what development is, and is not, allowed.  

Alternatively, conditions can require development to be in accord with other documents, 

such as a design code or construction environmental management plan.   

B.15 The LDO will be treated as a grant of planning permission for the purposes of the Town 

and Country Planning Act 1990 and the EIA Regulations. The procedure for making an 

LDO is contained in the Town and Country Planning (Development Management  

Procedure) Order 2010. 
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Annex C:  Previous Assessments Under the Habitats Regulations 
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C.1 Information to inform an appropriate assessment were prepared and submitted to the 

relevant competent authority as part of the consenting process for the OPA, HEO and 

Access Road.  The information was included in the following reports: 

 Royal Haskoning, May 2003 (Final).  The London Gateway Outline Planning 

Application 2002 Information for Appropriate Assessment.  Project Number 9M1273;  

 Royal Haskoning, December 2002 (Draft). The (London Gateway Port) Harbour 

Empowerment Order 2002 Information for Appropriate Assessment.  Report 

reference 9M1273/R/MAS/Exet; and 

 Thomson Ecology, June 2010.  London Gateway Information for Appropriate 

Assessment Amended Access Road (Updated June 2010). Report reference 

ODPW116/ 001 / 006. 

C.2 The following text summarise the Appropriate Assessments undertaken above. 

Royal Haskoning OPA Information for Appropriate Assessment 

C.3 This report assessed a series of potential direct and indirect impacts arising from the 

2002 OPA for the major logistics and commercial centre at the Site on the following 

designated sites:  

 Thames Estuary and Marshes SPA and Ramsar Site; and 

 Benfleet and Southend Marshes SPA and Ramsar Site. 

C.4 The report included an assessment of the potential impacts both alone, and in 

combination with the HEO and TWAO.  No direct impacts were identified to either 

designated sites.  Two potential indirect impacts to the Thames Estuary and Marshes 

SPA and Ramsar Site populations of wintering waterfowl were identified namely the: 

 loss of 37.7 ha of grazing marshes outside the SPA and Ramsar site; and 

 potential disturbance to waterfowl populations using the grazing marshes outside the 

SPA and Ramsar site. 

C.5 In determining the appeal into the OPA, the Secretary of State agreed that the proposals 

would have an adverse effect on the part of the Corringham Marshes County Wildlife 

Site, which would be developed under the proposal (the refinery expansion lands).  The 

Secretary of State consequently concluded that the preferred position from a nature 

conservation point of view was that the grazing marsh, which includes the refinery 

expansion land, should remain undeveloped
28

.  This was secured by condition to the 

OPC.  It should be noted that the refinery expansion lands are not included within the 

boundary of the LDO and that the development to be approved under the LDO will not 

result in the loss of any grazing marsh. 

C.6 The following mitigation measures were proposed to offset the potential impacts:  

 enhancement of retained grazing marsh within areas known as the Northern Triangle 

and the Western grazing marsh to include appropriate water level management, 

creation of new ditches and scrapes, and appropriate grazing management and 

 measures to avoid disturbance to waterfowl to be included in the Construction and 

Environmental Management Plan (CEMP) such as the avoidance of demolition and 
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 Secretary of State’s minded to grant letter dated 20 July 2005 
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construction works during the winter, noise reduction measures and minimisation of 

movement close to areas used by waterfowl. 

C.7 With implementation of the proposed mitigation measures it was concluded that there 

would not be a significant impact on the integrity of any European Sites. 

Royal Haskoning, December HEO Information for Appropriate Assessment 

C.8 This AA assessed a series of potential direct and indirect impacts arising from the 2002 

HEO for the London Gateway port including dredging of the estuary, reclamation of 

intertidal habitat and construction of the new quayside plus compensatory habitat 

creation, on the following designated sites:  

 Thames Estuary and Marshes SPA and Ramsar Site; 

 Benfleet and Southend Marshes SPA and Ramsar Site; 

 Essex Estuaries candidate SAC (cSAC); and 

 Medway Estuary and Marshes SPA and Ramsar Site. 

C.9 The report included an assessment of the potential impacts both alone, and in 

combination with the OPA and TWAO.  It concluded that impacts were only likely to 

occur to the Thames Estuary SPA and Ramsar Site.  Of all the potential impacts 

assessed, two were relevant to the conservation status of the Thames Estuary SPA and 

Ramsar Site: 

 loss through reclamation of 9 ha of undesignated intertidal habitat that is likely to 

contribute to the SPA; and  

 accumulation of sediment over 60 ha of the Mucking Flats, within the SPA and the 

potential conversion of 10 ha of intertidal habitat to saltmarsh. 

C.10 To provide compensation for the adverse impacts on the integrity of the Thames Estuary 

and Marshes SPA, managed retreat on two sites (Site A and Site X) were included in 

the HEO application.  Site A comprises a block of former arable land to the west of the 

Port area. It was estimated that between 20 ha and 27 ha of intertidal habitats and 

between 6 ha and 10 ha saltmarsh could be created following breaching of the sea wall. 

Site X is situated on the southern side of the Thames estuary and comprises an area of 

grazing marsh, of which 78 ha would be inundated to form sub-tidal, inter-tidal mudflats 

and saltmarsh habitats.  

C.11 Following the Public Inquiry, the Secretaries of State concluded that the proposed 

mitigation was sufficient to satisfy the Habitat Regulations in providing adequate 

compensation.    

Thomson Ecology, Access Road Information for Appropriate Assessment 

C.12 Following the consenting of the original access road as part of the OPC, the route 

alignment and arrangement was altered between the Sorrells and the Site.  Other 

changes in the revised scheme included: 

 separate Port and Park link roads connected to a new Port/Park roundabout; 

 a new bridge carrying the Port link road over the Thames Haven branch line; 

 a separate bridge crossing of the access road by diverted bridleway 190; and 

 a new 3 m wide cycle track and foot way. 

C.13 The Access Road information to inform an AA limited its assessment to the Thames 

Estuary Marshes SPA and Ramsar Site, which is located within 20 m of the route 

alignment.  In-combination effects were assessed for the OPC and the HEO, as well as 
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a number of other major developments within the Thames Estuary as part of the 

Thames Gateway Delivery Plan.  

C.14 A number of potential impacts on the integrity of the SPA and Ramsar Site were 

assessed including: 

 disturbance to birds using the mudflats and grazing marsh both within the European 

Site and on adjacent grazing marshes; 

 loss of habitat outside of the SPA/Ramsar Site known to support waterfowl, scarce 

emerald damselfly Lestes dryas and divided sedge Carex divisa populations that 

might provide a supporting role to the qualifying populations that occur within the 

SPA/Ramsar Site; and 

 pollution. 

C.15 To avoid disturbance the following mitigation measures were proposed:  

 the erection of hoarding to hide construction work from birds;  

 limiting construction activity that generates sudden loud noises within 250 m of either 

the SPA/Ramsar Site or the grazing marshes during the months of October to March 

inclusive; 

 no site clearance or construction works associated with the proposed access road to 

be undertaken within 250 m of either the European site or the grazing marshes  

when there is severe winter weather;  

 the creation of mudflats at Site A to occur in advance of the construction of the 

proposed access road;  

 controls on lighting; and 

 construction of a 1 m high bund with planted shrubs on-top, alongside the new 

footpath where it runs alongside grazing marsh habitats. 

C.16 No additional mitigation measures to compensate for habitat losses for wintering 

waterfowl were included in the access road AA. It was concluded that the potential 

impacts caused by the realigned access road remained unchanged from the original 

OPC and therefore the mitigation measures included in the original OPC and HEO were 

sufficient to offset any impacts. No additional mitigation measures for divided sedge 

communities were deemed to be required. To mitigate potential impacts to scarce 

emerald damselfly, densely vegetated shallow ditches were incorporated within the soft 

estate landscape scheme of the proposed access road. 

In-combination Effects 

C.17 Under Regulation 78 of the Habitats Regulations, the assessment of the possible effects 

of the LDO on the European sites must consider the in-combination effects of the 

development that would be authorised by the LDO with any other plans or projects.  In 

particular, the LDO will need to be assessed in-combination with the full development of 

the Port permitted by the HEO, the London Gateway Access Road and Administration 

Building, as well as the Gateway Energy Centre (GEC) and its associated Underground 

Gas Pipeline and HV Grid Connection.  (The full development of the Port would 

comprise all the development permitted by the TWAO and as such, it is not necessary to 

consider the TWAO separately.) 

C.18 In considering the application for the HEO to authorise the Port, it was found that the 

Port would not only have a likely significant effect on part of the European sites but 

would also adversely affect the integrity of part of the European sites.  However, the 
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Port was nevertheless permitted on the basis of imperative reasons of overriding public 

interest.   

C.19 The fact that the already consented Port would be likely to have a significant effect could 

not provide a sound basis for a finding that the Park as proposed under the LDO would 

have such effects.  Should the Park proposals be found on their own not to have a likely 

significant effect on the European sites, the question for the in-combination assessment 

will be whether the Park proposals under the LDO would add further likely significant 

effects to those which it is known will arise from the development of the Port as a result 

of combining the effects of those projects.   
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Annex D:  European Sites Favourable Condition Tables A 

 



DP World London Gateway 

Local Development Order 
Information to Inform Habitat Regulations 

 Assessment Screening 

 

UK11-17997  Issue: Final  ENVIRON 

 

Thames Estuary and Marshes Special Protection Area 
 

Feature Sub-Feature Attribute Measure Target Comments 

Internationally important 

populations of regularly 

occurring Annex 1 bird 

species (Avocet) 

All sub-features Disturbance in 

feeding and 

roosting areas 

Reduction or displacement 

of wintering birds, measured 

periodically (frequency to be 

determined). 

No significant reduction in numbers 

or displacement of wintering birds 

attributable to disturbance, subject 

to natural change. 

Significant disturbance attributable to 

human activities can result in reduced food 

intake and/or increased energy 

expenditure.  Five year peak mean 

information on populations will be used as 

the basis for assessing whether 

disturbance is damaging. 

Absence of 

obstructions to 

view lines 

Openness of terrain 

unrestricted by obstructions, 

measured periodically 

(frequency to be 

determined). 

No increase in obstructions to 

existing bird view lines, subject to 

natural change. 

Avocet ideally require unrestricted views 

>200 m to allow early detection of 

predators when feeding and roosting. 

Intertidal 

mudflats 

Extent and 

distribution of 

habitat 

Area (ha) measured once 

per reporting cycle. 

No decrease in extent form an 

established baseline (established 

during first reporting cycle), subject 

to natural change. 

Intertidal sediment and their communities 

provide both habitat and feeding area for 

the Annex 1 bird populations. 

Food 

availability 

Diversity and abundance of 

fish and intertidal 

invertebrates including e.g. 

Gammarus, Corophium, 

flies, beetles, Nereis, 

Hydrobia, Cardium, gobies.  

Measured periodically.  

Frequency to be determined 

Diversity and abundance of prey 

species should not deviate 

significantly from the established 

baseline (established during first 

reporting cycle), subject to natural 

change. 

Marine insects, crustaceans, mollusc  

Internationally important 

populations of regularly 

occurring Annex 1 bird 

Saltmarsh Extent and 

distribution of 

habitat 

Area (ha) measured once 

per reporting cycle. 

No decrease in extent from an 

established baseline (established 

during first reporting cycle), subject 

Saltmarsh provides roosting areas, and 

shallow water within saltings may be used 

for feeding. 
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Feature Sub-Feature Attribute Measure Target Comments 

species (Avocet) to natural change. 

Vegetation 

characters 

Open, short vegetation or 

bare ground predominating 

(roosting), measured 

periodically (frequency to be 

determined). 

Vegetation height throughout areas 

used for roosting should not deviate 

significantly from an established 

baseline (established during first 

reporting cycle), subject to natural 

change. 

Vegetation of <10 cm is required 

throughout areas used by roosting avocet. 

Internationally important 

assemblage including 

internationally and 

nationally important 

populations of migratory 

species 

All sub-features Disturbance in 

feeding and 

roosting areas 

Reduction or displacement 

of wintering birds, measure 

periodically(frequency to be 

determined) 

No significant reduction in numbers 

or displacement of wintering birds 

attributable to disturbance, subject 

to natural change. 

Significant disturbance attributable to 

human activities can result in reduced food 

intake and/or increased energy 

expenditure.  Five year peak mean 

information on populations will be used as 

the basis for assessing whether 

disturbance is damaging. 

Absence of 

obstructions to 

view lines 

Openness of terrain 

unrestricted by obstructions, 

measured periodically 

(frequency to be determined 

No increase in obstructions to 

existing bird view lines, subject to 

natural change 

Some waders require unrestricted views 

>200 m to allow early detection of 

predators when feeding and roosting. 

Internationally important 

assemblage including 

internationally and 

nationally important 

populations of migratory 

species 

Intertidal 

mudflats 

Extent and 

distribution of 

habitat 

Area (ha) measured once 

per reporting cycle 

No decrease in extent form an 

established baseline (established 

during first reporting cycle), subject 

to natural change. 

Intertidal mudflats and their communities 

provide both roosting and feeding areas 

for the migratory species of birds. 

Food 

availability 

Diversity and abundance of 

intertidal invertebrates. 

Measured periodically 

(frequency to be 

determined) 

Diversity and abundance of prey 

species should not deviate 

significantly from the established 

baseline (established during first 

reporting cycle), subject to natural 

change. 

Marine insects, crustaceans, molluscs and 

worms are important food sources for the 

migratory species of birds: Gammarus and 

Posidium for ringed plover. Nereis, 

Arinicola and Notomastus for grey plover. 

Nereis, Macoma, Hydrobia, Crangon and 

Carcinus for dunlin. Macoma, 

Mytilus/Cerastoderma spat and Hydrobia 

for knot. Macoma, Cardium and Nereis for 
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Feature Sub-Feature Attribute Measure Target Comments 

black-tailed godwit. Hydrobia, Macoma, 

Corophium and Hydrobia for shelduck. 

Hydrobia for teal and pintail. 

Saltmarsh Extent and 

distribution of 

habitat 

Area (ha) measured once 

per reporting cycle 

No decrease in extent form an 

established baseline (established 

during first reporting cycle), subject 

to natural change. 

Waterfowl feed and roost within the 

saltmarsh areas of the Thames Estuary 

European marine site. 

Internationally important 

assemblage including 

internationally and 

nationally important 

populations of migratory 

species 

Saltmarsh Food 

availability 

Presence and abundance of 

soft leaved and seed 

bearing plants. Measured 

periodically (frequency to be 

determined. 

Presence and abundance of food 

species should not deviate from an 

established baseline (established 

during first reporting cycle), subject 

to natural change. 

Salicornia and Atriplex are important for 

teal. 

Vegetation 

characteristics 

Open, short vegetation or 

bare ground predominating 

(roosting), measured 

periodically (frequency to be 

determined). 

Vegetation height throughout areas 

used for roosting should not deviate 

significantly from an established 

baseline (established during first 

reporting cycle), subject to natural 

change. 

Vegetation of <10 cm is required 

throughout areas used by roosting waders. 

Intertidal 

shingle/ cobble 

beach 

Extent and 

distribution of 

habitat 

Area (ha) measured once 

per reporting cycle 

No decrease in extent form an 

established baseline (established 

during first reporting cycle), subject 

to natural change. 

Areas of intertidal shingle/cobble beach 

provide high tide roots for the migratory 

species of waterfowl which use the 

Thames Estuary European marine site. 
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Benfleet and Southend Marshes Special Protection Area 

 

Feature Sub-Feature Attribute Measure Target Comments 

Internationally important 

assemblages of 

waterfowl and 

internationally and 

nationally important 

populations of regularly 

occurring migratory 

species. 

All sub-features Disturbance Reduction or displacement of 

wintering birds 

No significant reduction in numbers 

or displacement of wintering birds 

attributed to disturbance from an 

established baseline, subject to 

natural change. 

Significant disturbance attributable to 

human activities can result in reduced food 

intake and/or increased energy 

expenditure.  Five year peak mean 

information on populations will be used as 

the basis for assessing whether 

disturbance is damaging 

Absence of 

obstruction to 

view lines. 

Openness of terrain 

unrestricted by obstructions 

No increase in obstructions to 

existing views lines, subject to 

natural change. 

Waders require over >200 m and dark-

bellied brent geese require unrestricted 

views over >500 m to allow early detection 

of predators when feeding and roosting. 

Shell Banks Extent Area (ha), measured once per 

reporting cycle 

No decrease in extent from an 

established baseline, subject to 

natural change. 

Shell banks are important roosting areas. 

Intertidal 

mudflat and 

sandflat 

communities 

Extent  Area (ha), measured once per 

reporting cycle 

No decrease in extent of intertidal 

sediment from an established 

baseline, subject to natural change. 

Intertidal sediments and their communities 

provide important feeding areas for the 

migratory species of birds 

Internationally important 

assemblage of waterfowl 

and internationally and 

nationally important 

populations of regularly 

occurring migratory 

species 

Intertidal 

mudflat and 

sandflat 

communities 

Food 

availability 

Presence and abundance of 

invertebrates measured 

periodically (frequency to be 

determined). 

Presence and abundance of prey 

species should not deviate from an 

established baseline, subject to 

natural change 

These species are important food supply 

for birds.  This food source is also 

important for a nationally important 

breeding population of ringed plover. 

For specialist feeders it may be necessary 

to record to species level for important 

prey items. 

Food availability will be affected by 

freezing conditions. 
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Feature Sub-Feature Attribute Measure Target Comments 

Presence and abundance of 

green algae 

Presence and abundance of prey 

species should not deviate from an 

established baseline, subject to 

natural change. 

Enteromorpha is important for dark-bellied 

brent geese. 

Saltmarsh Extent Area (ha) measured once per 

reporting cycle. 

No decrease in extent of Atlantic 

salt meadows from an established 

baseline, subject to natural change. 

Important roosting and feeding areas. 

Food 

availability 

Presence and abundance of 

soft-leaved and seed-bearing 

plants. 

Presence and abundance of food 

species should not deviate from an 

established baseline, subject to 

natural change. 

Important for feeding bark-bellied brent 

geese 

Internationally important 

assemblage of waterfowl 

and internationally and 

nationally important 

populations of regularly 

occurring migratory 

species 

Saltmarsh Vegetation 

characteristic

s 

Short vegetation 

predominating (roosting) 

Vegetation height throughout areas 

used for roosting should not deviate 

significantly from an established 

baseline, subject to natural change. 

Vegetation of <10 cm is required 

throughout area used by roosting waders 

Eel grass bed 

communities 

Extent Area (ha) ,measured once per 

reporting cycle 

No decrease in extent and 

distribution of Zostera from an 

established baseline, subject to 

natural change. 

Eelgrass beds are an important feeding 

area for dark-bellied brent geese. 

Food 

availability 

Presence and abundance of 

eelgrass. 

Presence and abundance of food 

species should not deviate from an 

established baseline, subject to 

natural change. 

Eelgrass beds are an important food 

source for dark-bellied brent geese. 
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Annex E:  Schedule of Ecological Reports of Surveys undertaken at 

the Site and the OPA Mitigation Sites 
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Title of Report Date Author DP World Reference 

London Gateway Winter Bird 

Survey 2012/13: The Northern 

Triangle (East and West), The 

Western Grazing Marsh, 

Stanford Wharf NR and Mucking 

Flats and Marshes SSSI, LDO 

and Site X 

In Prep The Ecology 

Consultancy 

No reference 

London Gateway: Great Crested 

Newt Monitoring Surveys of 

Receptor Sites: Northern 

Receptor, Great Garlands Farm, 

Site A and Northern Triangle 

East and West. 

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: Access Road, 

Final Phase Reptile 

Translocation.  

March 

2013 

The Ecology 

Consultancy 

LG-ECO-ENV-NPF-C7045-

RPT-ENV-0010 

London Gateway: Manorway 

Roundabout Ecology Surveys 

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: Access Road 

Final Phase Protected Species 

Surveys  

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: River Colne 

Mink Monitoring 

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: Mitigation Site 

X Ecology Surveys 

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: Mitigation Site 

X Water Vole Surveys 

December 

2012 

The Ecology 

Consultancy 

No reference 

London Gateway: West Canvey 

Marsh Reptile Monitoring Report 

December 

2012 

The Ecology 

Consultancy 

No reference 

Thames Estuary Mitigation Sites, 

Essex and Kent Winter Bird 

Surveys 2011/2012 

2012 The Ecology 

Consultancy 

Job number 

110951/110952/111011) 

London Gateway Grazing Marsh 

Wintering Bird Survey 2010/2011 

2011 Thomson 

Ecology 

ODPW123/006/001 

London Gateway Breeding Bird 

Survey 

2011 Thomson 

Ecology 

ODPW123/008/001 

London Gateway Repeat Badger 

Survey 

2011 Thomson 

Ecology 

ODPW128/001/001 

London Gateway Reptile 

Monitoring Survey 

2011 Thomson 

Ecology 

ODPW142/001/001 

SPA6 Development Area Reptile 

Mitigation Report 

2011 Thomson 

Ecology 

ODPW123/002/001 

London Gateway Stanford Wharf 

Nature Reserve and Mucking 

2011 Thomson ODPW123/007/001 
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Title of Report Date Author DP World Reference 

Flats and Marshes SSSI Ecology 

Stanford Wharf Nature Reserve 

(Site A) Reptile Presence 

absence Survey and Receptor 

Site Assessment 

2010 AECOM LG-FBM-ENV-NPF-C7221-

RPT-ENV-0018 

London Gateway Grazing Marsh 

Wintering Bird Survey 2009/2010 

2010 Thomson 

Ecology 

ODPW123/001/001 

Site A and Site A Foreshore 

Winter Bird Survey 

2010 Thomson 

Ecology 

ODPW123/002/001 

London Gateway Rest of Park 

Water Vole Translocation 

Summary Report 

2010 AECOM LG-FBM-ENV-NPF-C7221-

RPT-ENV-0188 

Mucking Landfill Essex Reptile 

Survey 

2010 Thomson 

Ecology 

ODPW125/002/001 

Great Crested Newt Survey 

Report for Northern Triangle 

East, Northern Triangle West, 

and Great Garlands Farm Elbow 

Receptor Sites 

2010 Thomson 

Ecology 

ODPW124/002/001 

London Gateway, Swift 

Development Area, Great 

Crested Newt Survey 

2010 Thomson 

Ecology 

ODPW124/001/001 

Monkham’s Field, Epping Forest 

Reptile Survey 

2010 Thomson 

Ecology 

ODPW125/001/001 

Water Vole Survey, Mucking 

Creek 

2009 AECOM LG-FBM-ENV-NPF-C7221-

RPT-ENV-0101 Rev1 

London Gateway Breeding Bird 

Survey 

2009 Cambridge 

Ecology 

LG-CBE-ENV-NPF-C7517-RPT 

Great Crested Newt Survey for 

A13/A1014 Junction, Off-Site 

Rail Bend and Great Garlands 

Farm Elbow Receptor Site 

2009 Thomson 

Ecology  

ODPW113/001/001 

Water Vole Surveys 2009 Thomson 

Ecology 

NLNG101/002/002 

River Colne Catchment Water 

Vole Survey 

2009 Thomson 

Ecology 

ODPW107/009/001 

London Gateway Grazing Marsh 

Bird Survey 2008/2009 

2009 Cambridge 

Ecology 

LG-CBE-NPF-C7517-RPT-

END-0104 REV1 

North Mucking Flats and London 

Gateway Foreshore Intertidal 

Estuary Bird Survey August 2008 

– May 2009 

2009 Cambridge 

Ecology 

LG-CBE-C7517-RPT-ENV-0106 

REV 1 

London Gateway Reptile 2009 Thomson ODPW106/007/001 
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Title of Report Date Author DP World Reference 

Mitigation Report 2008 For East 

Port 

Ecology 

London Gateway Site A Reptile 

Mitigation Report 

2009 Thomson 

Ecology 

ODPW/106/008/001 

London Gateway Grazing Marsh 

Bird Survey 2007/2008l 

2008 Cambridge 

Ecology 

P0003-R-0015c 

London Gateway Scarce Plant 

Survey 

2008 Thomson 

Ecology 

ODPW110/001/001 

London Gateway Terrestrial 

Invertebrate Survey 

2008 Thomson 

Ecology 

ODPW111/003/001 

London Gateway Aquatic 

Invertebrate Survey 

2008 Thomson 

Ecology 

ODPW111/002/001 

Extended Phase 1 Habitat 

Survey 

2008 Thomson 

Ecology 

ODPW105/001/001 

Great Crested Newt Survey 2008 Thomson 

Ecology 

ODPW104/001/001 

Breeding Bird Survey 2008 Cambridge 

Ecology 

P0003-R-00196 

Bat Activity Survey 2008 Thomson 

Ecology 

ODPW112/004/001 

Bat Activity Survey 2008 Thomson 

Ecology 

ODPW112/003/001 

Bat Activity Survey 2008 Thomson 

Ecology 

ODPW112/002/001 

Bat Roost Survey 2008 Thomson 

Ecology 

ODPW112/005/001 

London Gateway Water Vole 

Survey 

2008 Thomson 

Ecology 

ODPW107/006/002 

London Gateway Reptile Survey 2008 Thomson 

Ecology 

ODPW106/003/001 

Badger Survey 2008 Thomson 

Ecology 

ODPW103/001/001 

Water Vole Survey Report Visit 1 

& 2 

2008 Thomson 

Ecology 

ODPW107/001/001 

North Mucking Flats and London 

Gateway Foreshore Intertidal 

Estuary Bird Survey September 

2007 – May 2008 

2008 Cambridge 

Ecology 

LG-CBE-C7517-RPT-ENV-0101 

REV 1 

London Gateway Water Vole 

Survey 

2007 Cambridge 

Ecology 

P003-R-001i 

Great Crested Newt Licence 2006 Thomson SW.LG/20/06/2006/14; 06:04 
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Title of Report Date Author DP World Reference 

Application: Survey for Great 

Crested Newts on the London 

Gateway Site 

Ecology 

London Gateway Park Site: 

Protected Species Habitats and 

Constraints Survey 

2006 Ecological 

Services (ESL) 

Ltd. 

SW.LG/16/05/2006/2:49 PM 

Mitigation, Compensation and 

Monitoring Agreement, London 

Gateway Port Harbour 

Empowerment Order 2002 

2003 O’Toole, E 4-08-03\EJOT\2233602.5 

Ecological Mitigation and 

Management Plan, Harbour 

Empowerment Order 

2003 Royal 

Haskoning 

9M1273/01HEO/EMP/v4.doc 

Ecological Mitigation and 

Management Plan, Outline 

Planning Application and 

Transport and Works Act Order 

2003 Royal 

Haskoning  

9M1273/01/TWAOEMPv3.doc 
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The Ecology Consultancy (2013) Winter Bird Surveys the LDO Development 

Site, the Northern Triangle (East and West), the Western Grazing Marsh, 

Mucking Flats and Marshes SSSI, and Stanford Wharf Nature Reserve (Job 

numbers 121159 and 120239); 

F.1  In order to inform this ecology chapter, winter waterbird surveys were undertaken to 

ascertain waterbird numbers using the site. The Ecology Consultancy carried out 

high tide and nocturnal high tide surveys on the LDO Development site during winter 

2012/2013 (November 2012 to March 2013). Diurnal surveys were undertaken on the 

LDO Development site once per month between November 2012 and March 2013, 

with surveys undertaken two hours either side of high tide (as per the WeBS 

methodology).  In addition, two nocturnal high tide surveys were undertaken (one in 

January 2013 and the second in February 2013). Low and high tide bird surveys 

were undertaken during winter 2012/2013 (October 2012 to March 2013) in the 

following off-site survey areas: The Northern Triangle (East and West), The Western 

Grazing Marsh, Stanford Wharf NR and Mucking Flats and Marshes SSSI, and Site X 

(see Figure 11.1).  Both diurnal high and low tide surveys were undertaken on 

different dates in each month in the off-site survey areas as the survey requirement 

for the monitoring of wintering birds on Stanford Wharf Nature Reserve and Site X as 

set out in the Ecological Mitigation and Management Plan (EMMP) for the London 

Gateway Port Harbour Empowerment Order 2008. The Mitigation, Compensation 

and Management Agreement (MCMA) for the London Gateway Port Harbour 

Empowerment Order 2008 also commits London Gateway Port Ltd to monitor birds 

at Mucking Flats and Marshes SSSI during the winter, supplemented by through-the-

tide counts where appropriate. The same agreement commits London Gateway Port 

Ltd to monitor birds at Stanford Wharf Nature Reserve and Site X for five years post 

construction. During the surveys, counts were made of all waterfowl and waders 

utilising the survey areas, in addition to any other notable bird species recorded. 

Surveyors utilised suitable optical equipment and follow recognised best practice 

procedures. 

F.2 All field surveys were carried out by experienced ornithologists primarily using the 

British Trust for Ornithology (BTO) Wetland Bird Survey (WeBS) Low Tide/Core 

Count methods (www.bto.org/volunteer-surveys/webs). An amended version of the 

BTO Winter Farmland Bird Survey method (www.bto.org) was also utilised within the 

extensive areas of terrestrial habitat at Site X, the Northern Triangle, and the 

Western Grazing Marsh, and within the limited areas of terrestrial habitat bordering 

both the NR and SSSI. 

F.3 Survey visits were undertaken twice a month (between October 2012 and March 

2013) to each of the five ‘off-site’ survey sites. The four Essex sites were surveyed 

concurrently by a team of five surveyors, whilst Site X was surveyed on different 

dates by a team of two surveyors. One of each monthly visit was scheduled to 

coincide with low tide on the adjacent section of the Thames Estuary, with the other 

programmed to coincide with high tide. Each four-hour survey visit commenced two 

hours prior to high/low tide and finished two hours afterwards. 

F.4 Surveys were carried out in good weather conditions wherever possible (i.e. good 

visibility, low to moderate wind speeds, no rain, etc), and within daylight hours. 
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Surveyors used a range of high quality optics (comprising telescopes and/or 

binoculars) during each survey visit and large scale field maps to record the 

registrations/numbers of each bird species observed. The registrations used 

comprised the standard BTO species and behaviour codes. 

F.5 WeBS Core/Low Tide Counts 

F.6 These were undertaken from vantage points/transects overlooking the areas of 

intertidal mudflat within Stanford Wharf NR, Mucking Flats and Marshes SSSI, and 

those bordering Site X. This method was also utilised at areas of standing water 

within the Northern Triangle, Site X and alongside Mucking Flats and Marshes SSSI. 

Total counts were made of all wader and waterfowl species present (including 

herons, cormorants and grebes), and their relative distribution mapped across the 

intertidal areas over high/low tide. 

F.7 When it was not possible to undertake exact counts of wader flocks (e.g. large flocks 

feeding at extreme distance/in flight) an estimate of flock size was made. Full counts 

of, often mobile, gull flocks were not made on each survey visit, and registrations of 

flyover birds were recorded as encountered (with the emphasis placed on recording 

accurate numbers of terrestrial feeding/roosting wader and wildfowl flocks). 

F.8 The times and dates of all survey visits are detailed in Table F1, below: 

 

Table F1: Winter bird survey dates and times 

Site Tide Survey 

date 

Peak tide times 

(hrs) 

Time of survey 

(hrs) 

Mucking Flats Low 22/10/2012 12.36 10.36-14.36 

Western Grazing 

Marsh 

High 29/10/2012 12.10 10.10-14.10 

Mucking Flats 

and Western 

Grazing Marsh 

High 13/11/2012 11.39 09.39-13.39 

Mucking Flats 

and Western 

Grazing Marsh 

Low 20/11/2012 11.16 09.16-13.16 

LDO Site High 28/11/2012 12.20 10.20-14.30 

Mucking Flats, 

Northern 

Triangle 

Low 05/12/2012 10.16 08.16-12.16 

LDO Site, 

Western Grazing 

Marsh and 

Stanford NR 

High 13/12/2012 12.07 11.00-14.15 

Western Grazing 

Marsh and 

Stanford NR 

Low 21/12/2012 12.25 10.25-14.25 

LDO, Western High 11/01/2013 11.57 10.00-14.00 
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The Ecology Consultancy (2012) Ecology Walkover Survey LDO Development 

Site (Job number 120855); 

F.9 A walkover survey of the site was carried out on the 8th and 24th October 2012, and 

on 7th and 9th November 2012 by Tony Stones (BSc, MIEEM) and Albert Coules 

(BSc).  Habitats were identified according to Phase 1 habitat types (JNCC, 2010) and 

plant species observed were recorded.  This approach is designed to identify broad 

habitat types at a site, to identify the potential of habitats to support protected 

species, and to assist in providing an overview of the ecological interest at a site. The 

site was also checked for the presence of invasive plant species as defined by 

Schedule 9 of the Wildlife and Countryside Act, 1981, as amended.  

F.10 Photographs illustrating the habitats present on site were taken. A list of plant 

species identifiable at the site during the survey appears was made. Because of the 

dynamic nature of the site, given that permitted clearance and land surcharge works 

were ongoing at the time of survey, no attempt was made to map the habitats 

described.  

 

Grazing Marsh 

Western Grazing 

Marsh 

Low 18/01/2013 10.56 08.56-12.56 

LDO Site 

(Nocturnal) 

High 22/01/2013 21.21 19.26-23.26 

LDO Site, 

Northern 

Triangle, 

Mucking Flats 

and Western 

Grazing Marsh 

High 08/02/2013 11.15 09.15-13.15 

LDO Site 

(Nocturnal) 

High 13/02/2013 02.21 00.20-04.20 

Western Grazing 

Marsh 

Low 15/02/2013 09.52 07.52-11.52 

Northern 

Triangle 

Low 04/03/2013 10.45 08.45-12.45 

Mucking Flats Low 04/03/2013 10.45 08.45-12.45 

Western Grazing 

Marsh 

Low 04/03/2013 10.45 08.45-12.45 

LDO, Northern 

Triangle, 

Mucking Flats 

and Western 

Grazing Marsh 

High 25/03/2013 11.41 09.41-13.41 
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The Ecology Consultancy (2012) Thames Estuary Mitigation Sites, Essex and 

Kent Winter Bird Surveys 2011/2012 (Job number 110951/110952/111011);  

F.11 Field Survey 

F.12 All field surveys were carried out by experienced ornithologists primarily using the 

British Trust for Ornithology (BTO) Wetland Bird Survey (WeBS) Low Tide/Core 

Count methods (www.bto.org/volunteer-surveys/webs). An amended version of the 

BTO Winter Farmland Bird Survey method (www.bto.org) was also utilised within the 

extensive areas of terrestrial habitat at Site X, the Northern Triangle, and the 

Western Grazing Marsh, and within the limited areas of terrestrial habitat bordering 

both the NR and SSSI. 

F.13 Survey visits were undertaken twice a month (between October 2011 and March 

2012) to each of the five survey sites. The four Essex sites were surveyed 

concurrently by a team of five surveyors, whilst Site X was surveyed on different 

dates by a team of two surveyors. One of each monthly visit was scheduled to 

coincide with low tide on the adjacent section of the Thames Estuary, with the other 

programmed to coincide with high tide. Each four-hour survey visit commenced two 

hours prior to high/low tide and finished two hours afterwards. 

F.14 Surveys were carried out in good weather conditions wherever possible (i.e. good 

visibility, low to moderate wind speeds, no rain, etc), and within daylight hours. 

Surveyors used a range of high quality optics (comprising telescopes and/or 

binoculars) during each survey visit and large scale field maps to record the 

registrations/numbers of each bird species observed. The registrations used 

comprised the standard BTO species and behaviour codes. 

F.15 WeBS Core/Low Tide Counts 

F.16 2.4 These were undertaken from vantage points/transects overlooking the areas of 

intertidal mudflat within Stanford Wharf NR, Mucking Flats and Marshes SSSI, and 

those bordering Site X. This method was also utilised at areas of standing water 

within the Northern Triangle, Site X and alongside Mucking Flats and Marshes SSSI. 

Total counts were made of all wader and waterfowl species present (including 

herons, cormorants and grebes), and their relative distribution mapped across the 

intertidal areas over high/low tide. 

F.17 When it was not possible to undertake exact counts of wader flocks (e.g. large flocks 

feeding at extreme distance/in flight) an estimate of flock size was made. Full counts 

of, often mobile, gull flocks were not made on each survey visit, and registrations of 

flyover birds were recorded as encountered (with the emphasis placed on recording 

accurate numbers of terrestrial feeding/roosting wader and wildfowl flocks). 

F.18 The times and dates of all survey visits is detailed in Table F2, below: 
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29

 North Triangle, Stanford Wharf NR and Mucking Flats and Marshes SSSI only. 
30

 Western Grazing Marsh only. 

Table F2: Winter bird survey dates and times 

Site Tide Survey 

date 

Peak tide times 

(hrs) 

Time of survey 

(hrs) 

Essex Sites  High 27/10/11  12:30 11:50 to 14:20 

23/11/11 10:24 08:24 to 12:24 

12/12/11 13:35 11:35 to 15:35 

09/01/12 12:40 10:40 to 14:40 

09/02/12 13:40 11:40 to 15:40 

21/03/12 12:10 10:10 to 14:10 

Low 31/10/11 10:07 08:07 to 12:07 

 18/11/11 11:04 09:04 to 13:04 

 19/12/11 12:49 10:49 to 14:49 

 18/01/12
29

 13:20 11:20 to 15:20 

 19/01/12
30

 14:40 12:40 to 16:40 

 17/02/12 14:22 12:22 to 16:22 

 15/03/12 12:25 10:25 to 14:25 

Site X High 30/10/11 15:07 13:07 to 17:07 

23/11/11 11:00 09:00 to 13:00 

12/12/11 15:35 11:35 to 13:35 

21/01/12 10:50 08:50 to 12:50 

29/02/12 10:23 08:23 to 12:23 

25/03/12 14:19 12:19 to 16:19 

Low 01/11/11 11:00 09:00 to 13:00 

18/11/11 11:04 09:04 to 13:04 

19/12/11 12:49 10:49 to 14:49 

29/01/12 10:12 08:12 to 12:12 

19/02/12 10:50 08:50 to 12:50 

17/03/12 14:04 12:04 to 16:04 
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F.19 The occurrence and levels of disturbance (additional to that caused by the surveyors 

themselves) was also noted during each visit. 

F.20 When the surveys were completed, all the information obtained from each visit was 

transferred to a high and low tide monthly map, with the monthly figures digitised in 

GIS format. Peak numbers of key WeBS species were also tabulated. 

Thomson Ecology (2011) London Gateway Stanford Wharf Nature Reserve and 
Mucking Flats and Marshes SSSI  Wintering Bird Survey 2010 / 2011 (report ref 
ODPW123 /007 /001) 

F.21 The survey area encompassed the area of land known as Stanford Wharf Nature 

Reserve and the intertidal mudflat habitat observable from the sea wall, which 

includes the Thames Estuary Marshes (SPA and Ramsar site) and Mucking Flats 

and Marshes (SSSI) (Zone 1 to Zone 4).  

F.22 The survey area was visited twice a month, between October 2010 and March 2011 

(inclusive) by experienced ornithologists, with each visit comprising one low tide 

count (within two hours of low tide) and one high tide count (within two hours of high 

tide). All surveys were conducted during daylight hours and followed guidelines for 

the Wetland Bird Survey (WeBs) Core Counts (high tide surveys) and Low Tide 

Counts (low tide surveys).  

F.23 Survey effort was concentrated on recording all waterbirds present and their 

abundance and distribution within the survey area. Equipped with binoculars and 

telescopes of suitable magnification, observations were made from the sea wall, 

which provided a suitable vantage point to observe the birds without causing 

disturbance.  

F.24 The location and number of all waterbird species were recorded directly onto a base 

map of the survey area and overlaid with a 100m x 100m grid to assist with 

distributional recording. The collected raw data was then uploaded onto ArcGIS 

software and to maintain consistency with previous wintering bird surveys 

(Cambridge Ecology, 2007/8, 2008/9), the peak high and low tide counts of each 

waterbird species was calculated for each cell on the grid and plotted on species 

specific distribution maps.  

F.25 The definition of waterbirds used in this study is in accordance with WeBs guidelines, 

as defined by Wetlands International (Rose & Scott 1997) and includes the following 

taxonomic groups:  

 Divers: Gaviiformes;  

 Grebes: Podicipediformes;  

 Cormorants: Pelecaniformes;  

 Herons: Ciconiiformes;  

 Swans, geese and ducks: Anseriformes;  

 Rails: Gruiformes;  

 Cranes: Gruiformes;  

 Waders: Charadriiformes; and  

 Kingfishers: Coraciiformes – Alcedines  
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F.26 Gulls (Lariidae) are typically considered optional under WeBs based survey 

methodology. For this survey, they were included in the survey of Stanford Wharf 

Nature Reserve and Mucking Flats and Marshes SSSI as their inclusion is not 

thought to compromise the accuracy of surveying other groups.  

F.27 Poor weather conditions (e.g. very wet or windy days) were avoided as far as 

possible as this can limit bird activity. Notes were made on the amount of rain, wind 

speed and temperature during each count.  

F.28 A total of 12 visits, comprising 12 high tide and 12 low tide counts in total, were 

undertaken between October 2010 and March 2011 (inclusive). The survey dates 

and weather conditions are provided in Section 4, Table F3. 

Table F3: Survey Dates and Weather Conditions 

Visit Number Date Weather Conditions 

1  12/10/2010 Temp: 10°C 

Visibility: Moderate 

Wind: NE Force 1-2 

Cloud: 8/8 

Precipitation: Dry 

2 29/10/2010 Temp: 10°C 

Visibility: Good 

Wind: SW Force 4 

Cloud: 4/8 

Precipitation: Dry 

3 08/11/2010 Temp: 10°C 

Visibility: Moderate 

Wind: SW Force 1-5 

Cloud: 7/8 

Precipitation: Dry 

4 24/11/2010 Temp: 4°C 

Visibility: Good 

Wind: E Force 1 

Cloud: 1/8 

Precipitation: Dry 

5 09/12/2010 Temp: 1°C 

Visibility: Good 

Wind: W Force 2 

Cloud: 0/8 

Precipitation: Dry 

6 15/12/2010 Temp: 6°C 

Visibility: Moderate 

Wind: E Force 4 
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Cloud: 7/8 

Precipitation: Dry 

7 10/01/2011 Temp: 6°C 

Visibility: Moderate 

Wind: S Force 4 

Cloud: 7/8 

Precipitation: Dry 

8 24/01/2011 Temp: 4°C 

Visibility: Moderate 

Wind: N Force 3 

Cloud: 8/8 

Precipitation: Dry 

9 07/02/2011 Temp: 4°C 

Visibility: Moderate 

Wind: N Force 5 

Cloud: 6/8 

Precipitation: Dry 

10 21/02/2011 

 

 

 

23/02/2011 

 

Temp: 9°C 

Visibility: Moderate 

Wind: E Force 4 

Cloud: 7/8 

Precipitation: Dry 

Temp: 8°C 

Visibility: Good 

Wind: E Force 4 

Cloud: 5/8 

Precipitation: Dry 

11 01/03/2011 Temp: 7°C 

Visibility: Moderate 

Wind: NE Force 3 

Cloud: 8/8 

Precipitation: Dry 

12 23/03/2011 Temp: 16°C 

Visibility: Good 

Wind: SE Force 2 

Cloud: 2/8 

Precipitation: Dry 
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Thomson Ecology (2011) London Gateway Grazing Marsh Wintering Bird 

Survey 2010/2011 (Report ref: LG-TOM ENV NPF C7520 RPT ENV 0192); 

F.29 A survey area encompassing the western grazing marsh on Great Garlands Farm 

and Northern Triangle was identified and surveyed for wintering birds. Survey effort 

was concentrated on recording waterfowl, primarily waders and ducks, though a 

record was kept of all notable species and large assemblages when encountered.    

F.30 To maintain consistency with previous grazing marsh wintering bird surveys, the 

survey area was divided into five compartments. The western grazing marsh, part of 

Great Garlands Farm, which lies immediately west of the Park Development area, 

was divided in two; the east and west. The Northern Triangle grazing marsh, lying 

north east of the Park Development area was divided in three sections; Northern 

Triangle East, Northern Triangle West and the Manorway Fleet which runs through 

the middle of Northern Triangle and acts as a boundary between Northern Triangle 

East and Northern Triangle West.    

F.31 The survey area was visited twice a month to coincide with one high and one low tide 

cycle during the period 1st October 2010 to 28th March 2011.  On each occasion, an 

experienced ornithologist, equipped with binoculars and a telescope of appropriate 

magnification walked over the survey area ensuring that a good view was obtained of 

each compartment and that the surveyor passed within 50 m of the full length of each 

semi-natural linear feature. The location, number and species of all waterfowl, 

notable species and large assemblages encountered were mapped. However, those 

flying overhead and not directly using the survey areas were ignored.    

F.32 Following the final visit, counts for each species were derived for each survey 

compartment.  From this exercise, a peak count and a mean count was determined 

for each species in each compartment.   

F.33 Records were made of the stocking density (e.g. number of cattle per field) and water 

levels (e.g. % standing water in fields).  

F.34 Poor weather conditions (e.g. very wet or windy days) were avoided as far as 

possible as this can limit bird activity. Notes were made on the amount of rain, wind 

speed and temperature during the survey.  

F.35 Table F4 indicates the dates of the grazing marsh wintering bird survey visits for the 

period October 2010 to March 2011 inclusive:    

Table F4: Grazing marsh wintering bird survey dates 

Survey Number  Date  Tidal Cycle  

1  08/10/10  High  

2  22/10/10  Low  

3  04/11/10  Low  

4  26/11/10  High  

5  14/12/10  High  

6  21/12/10  Low  
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Table F4: Grazing marsh wintering bird survey dates 

Survey Number  Date  Tidal Cycle  

7  05/01/11  High  

8  26/01/11  Low  

9  09/02/11  Low  

10  28/02/11  High  

11  08/03/11  Low  

12  18/03/11  High  

Thomson Ecology (2010) London Gateway Grazing Marsh Wintering Bird 

Survey 2009/2010 (Report ref: LG-TOM ENV NPF C7520 RPT ENV 0161); 

F.36 A survey area encompassing the western Grazing Marsh on Great Garlands Farm 

and Northern Triangle was identified and surveyed for wintering birds. Survey effort 

was concentrated on recording waterfowl, primarily waders and ducks, though a 

record was kept of all notable species and large assemblages when encountered.    

F.37 To maintain consistency with previous grazing marsh wintering bird surveys, the 

survey area was divided into five compartments.  

F.38 The Western Grazing Marsh, lying immediately west of the Park Development area 

was divided in two; the east and west. The Northern Triangle grazing marsh, lying 

north east of the Park Development area was divided in three sections; Northern 

Triangle East, Northern Triangle West and the Manorway Fleet which runs through 

the middle of Northern Triangle and acts as a boundary between Northern Triangle 

East and Northern Triangle West.    

F.39 The survey area was visited twice a month to coincide with one high and one low tide 

cycle during the period 1stJanuary 2010 to 28th March 2010.  On each occasion, an 

experienced ornithologist, equipped with binoculars and a telescope of appropriate 

magnification walked over the survey area ensuring that a good view was obtained of 

each compartment and that the surveyor passed within 50m of the full length of each 

semi-natural linear feature. The location, number and species of all waterfowl, 

notable species and large assemblages encountered were mapped. However, those 

flying overhead and not directly using the survey areas were ignored.    

F.40 Following the final visit, counts for each species were then derived for each survey 

compartment.  From this exercise, a peak count and a mean count was then 

determined for each species in each compartment.   

F.41 Records were made of the stocking density (e.g. number of cattle per field) and water 

levels (e.g. % standing water in fields).  

F.42 Poor weather conditions (e.g. very wet or windy days) were avoided as far as 

possible as this can limit bird activity. Notes were made on the amount of rain, wind 

speed and temperature during the survey.  

F.43 Table F5 indicates the dates of the grazing marsh wintering bird survey visits for the 

period January 2010 to March 2010 inclusive:    
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Table F5: Grazing marsh wintering bird survey dates  

Survey Number Date Tidal Cycle 

1 14/01/10 High 

2 25/01/10 Low 

3 11/02/10 High 

4 22/02/10 Low 

5 15/03/10 High 

6 23/03/10 Low 

Thomson Ecology (2010) Site A and Site A Foreshore Winter Bird Survey 2010 

(Report ref: LG-TOM ENV NPF C7520 RPT ENV 0164); 

F.44 The survey area encompassed the area of land known as Site A and the foreshore 

intertidal mudflat habitat observable from the sea wall at Site A (including the 

northern section of Mucking Flats SSSI).  

F.45 The survey area was visited twice a month, between January 2010 and March 2010 

(inclusive) by an experienced ornithologist, with each visit comprising one low tide 

count (within 2 hours of low tide) and one high tide count (within 2 hours of high tide). 

All surveys were conducted during daylight hours and followed guidelines for the 

Wetland Bird Survey (WeBs) Core Counts (high tide surveys) and Low Tide Counts 

(low tide surveys).  

F.46 Survey effort was concentrated on recording all waterbirds present and their 

abundance and distribution within the survey area. Equipped with binoculars and 

telescopes of suitable magnification, observations were made from the sea wall, 

which provided a suitable vantage point to observe the birds without causing 

disturbance.  

F.47 The location and number of all waterbird species were recorded directly on to a base 

map of the survey area with a 100m x 100m grid overlaid on top to assist with 

distributional recording. The collected raw data was then uploaded on to ArcGIS 

software and to maintain consistency with previous wintering bird surveys 

(Cambridge Ecology, 2007/8, 2008/9), the peak high and low tide counts of each 

waterbird species was calculated for each cell on the grid and plotted on species 

specific distribution maps.    

F.48 The definition of waterbirds used in this study is in accordance with WeBs guidelines, 

as defined by Wetlands International (Rose & Scott 1997) and includes the following 

taxonomic groups:  

 divers: Gaviiformes;  

 grebes: Podicipediformes;  

 cormorants: Pelecaniformes;  

 herons: Ciconiiformes;  

 swans, geese and ducks: Anseriformes;  

 rails: Gruiformes;  
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 cranes: Gruiformes;  
 waders: Charadriiformes; and 

 kingfishers: Coraciiformes – Alcedines. 

F.49 This survey considered all of the above waterbirds and also recorded wetland related 

raptors (Acciptertriformes and Falconiformes). Gulls (Lariidae) are typically 

considered optional under WeBs based survey methodology. For this survey, they 

were not included in the survey of the intertidal foreshore area as their inclusion 

would have compromised the accuracy of surveying other groups. However, they 

were included in the survey of Site A, where, due to the closer range and lower 

numbers, the inclusion of gulls was possible.   

F.50 Poor weather conditions (e.g. very wet or windy days) were avoided as far as 

possible as this can limit bird activity. Notes were made on the amount of rain, wind 

speed and temperature during each count.  

F.51 A total of twelve visits, comprising six high tide and six low tide counts, were 

undertaken between January and March 2010 (inclusive). The survey dates, tide 

times and weather conditions are provided in Table F6.     

Table F6: Survey dates, tide times and weather conditions 

Visit Number Date Tidal cycle Weather Conditions 

1 20/01/2010 Low 

0930 

High 

1543 

Temp: 3°C 

Visibility: Good 

Wind: ESE Force 1-2 

Cloud: 8/8 

Precipitation: Dry 

2 26/01/2010 High 

0810 

Low 

1420 

Temp: 2°C 

Visibility: Good 

Wind: NE Force 2-3 

Cloud: 5/8 

Precipitation: Dry 

3 09/02/2010 High 

0858 

Low 

1504 

Temp: 5°C 

Visibility: Good 

Wind: NE Force 2-4 

Cloud: 4/8 

Precipitation: Dry 

4 25/02/2010 High 

0952 

Low 

1532 

Temp: 8°C 

Visibility: Good 

Wind: S Force 2-3 

Cloud: 6/8 

Precipitation: Dry 

5 03/03/2010 Low 

0858 

Temp: 4°C 

Visibility: Good 
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High 

1438 

Wind: E Force 5-6 

Cloud: 7/8 

Precipitation: Dry 

6 18/03/2010 Low 

0810 

High 

1417 

Temp: 12°C 

Visibility: Good 

Wind: S Force 3 

Cloud: 4/8 

Precipitation: Dry 

Thomson Ecology (2008) London Gateway Scarce Plant Survey (Report ref: 

LG-DPW-ENV-LDO-C0000-RPT-ENV-0021); 

F.52 A survey area was defined that encompassed Park Development, Port Development, 

Northern Triangle, Great Garlands Farm and Site A (approximate total area of 640 

ha).  

F.53 The survey involved walking systematically through the entire survey area recording 

individuals and populations of all Nationally Scarce plant species but focusing on the 

five Nationally Scarce species and one Locally Scarce species highlighted in the 

EMMPs.  

F.54 For populations of each species the following information was recorded:  

 General habitat description;  

 GPS Coordinates;  

 Extent and percentage cover;  

 Estimated population size; and  

 Soil type and wetness.  

F.55 The survey was conducted between the 16th and 24th of June 2008.  

F.56 The results are presented as individual chapters for each species which detail the 

size, extent, location and habitat of each population recorded.  

Thomson Ecology (2008) London Gateway Terrestrial Invertebrate Survey 

(Report ref: LG-DPW-ENV-LDO-C0000-RPT-ENV-0022). 

F.57 A Survey Area was defined that encompassed the on-site areas (the Park 

Development, the Port Development and the railway corridor) and the off-site areas 

(the access road, the off-site road and Site A).  

F.58 Each Survey Area was divided into blocks of 100 hectares. Within each block, 8 x 1 

hectare squares were selected for survey based on the extended Phase 1 habitat 

survey results (TE Ref: ODPW105/001/001). Areas with the potential to support a 

high number of invertebrate species and communities identified during the Phase 1 

habitat survey such as mosaics of habitats, grazing marsh and brownfield areas were 

chosen for the survey. The surveyor visited each of the eight, one hectare squares 

and spent one hour in each hectare collecting invertebrate samples from all habitats 

present.   
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F.59 Each one hectare square was visited on three occasions between June and August 

inclusive to identify species of invertebrates, in particular scarce invertebrate species, 

occurring within the Survey Area.    

F.60 Different species of invertebrates are active at different times of the year. Surveying 

in June, July and August, when the largest number of species are active enables as 

comprehensive a species list as possible to be obtained.  

F.61 All surveys should only be carried out under the following climatic conditions:   

 Surveys should not be undertaken if the temperature is below 13°C;  

 Between 13°C and 17°C surveys should only be conducted if there is 60% 

sunshine throughout the survey;   

 Above 17°C surveys can be conducted even in cloudy conditions; and  

 The wind speed should not be over force 5 on the Beaufort scale.   

F.62 Terrestrial invertebrates were located using a variety of techniques described below.   

Butterfly Transects  

F.63 Butterfly counts were made along a fixed route transect within each hectare parcel 

and were divided into sections that roughly coincided with distinct habitat types within 

the broader site. Transects were walked at a uniform pace and every butterfly and 

day-flying moth seen within five metres either side of the transect line was recorded.   

F.64 The transects were carried out between the hours of 10.45 and 15.45 hours BST in 

line with the Butterfly Monitoring Scheme Methodology.  

Sweep Netting  

F.65 A white muslin net with a reinforced rim and muslin was swept through low 

vegetation following a transect line using 20 alternate backhand and forehand 

strokes. This method was then repeated at a number of locations throughout the 

survey area.  The contents of each sweep were collected in a plastic bag in the field 

prior to preserving.  

Suction Sampling  

F.66 This involved sucking up invertebrates from vegetation into a net using an adapted 

garden vacuum. The nozzle of the sampler was pushed directly into vegetation and 

held there for a standard length of time e.g. 10 - 20 seconds and repeated in a 

number of different areas, specifically in areas where high numbers of invertebrates 

are likely to be found.    

Beating  

F.67 This involved hitting branches of trees and bushes with a stick to dislodge 

invertebrates, which subsequently fell onto a white beating tray held beneath. The 

tray itself is cloth covered and gently slopes towards the centre. The invertebrates 

are then placed in plastic pots in the field prior to preserving.   

Sieving  

F.68 A handful of leaf-litter from each sample point was placed into a sieve with holes of 

approximately 5-10mm in width. The sieve was then placed onto a white tray.  The 

sieve is shaken, and the invertebrates are separated from the leaf litter and fall out 
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for inspection. This technique was then repeated in several areas of the sampling 

square.   

Dead Wood Sampling  

F.69 Searching through rotting or decayed wood was undertaken in order to search for 

invertebrates that reside in dead and rotting wood.     

Visual Sampling  

F.70 Terrestrial invertebrates were also located by visual searching of the entire sampling 

square during the surveys. Invertebrates seen were either recorded on a recording 

sheet or collected for further identification.   

1.1  Identification  

F.71 Where possible, during each of the sampling techniques, species identifiable in the 

field were recorded and released.  Other specimens were killed using ethyl acetate 

and ethanol for subsequent identification. The survey concentrated on the following 

major groups:   

 Coleoptera (beetles);   

 Diptera (flies);  

 Hemiptera (true bugs and hoppers);   

 Hymenoptera (bees, wasps and ants);  

 Lepidoptera (butterflies and moths); and  

 Odonata (dragonflies and damselflies).   

F.72 Examples of other groups were noted if seen. Specimen identification was made to 

species level where possible. A collection of voucher specimens were retained for 

any scarce and local species identified, the exceptions being Lepidoptera and 

Odonata where field identification was used in all cases.  

1.2      Dates Of Survey  

F.73 The survey was undertaken between 16th and 20th June 2008, 21st and 25th July 2008 

and 25th and 29th August 2008.  
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Annex G:  Literature Review 
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Annex G Literature Review of Pathways of Potential Effects and 
Zone of Influence 

Disturbance of wintering birds 
G.1 Disturbance of birds, particularly shorebirds, from human activities is has been 

subject to a large amount of research and is therefore well documented (see reviews 
by Hockin et al., 1992; Goss-Custard, 2007 and IECS, 2009). Disturbance is a cause 
of concern as it can reduce the energy intake of birds, (i.e. due to the increased 
amount of time taken responding to the disturbance), and increase the amount of 
energy expended (e.g. increased energy flying away and relocating to different 
feeding areas). If disturbance in one area causes more birds to congregate in 
another less disturbed area, then the increased bird densities in the new area may 
intensify competition for food and increase depletion of prey (Madsen, 1988). 
However, to affect the integrity of a bird species’ population, the disturbance would 
need to result either in a reduction in the survival of the birds, or a reduced breeding 
success the following spring (e.g. as a result of reduced body condition). However, 
quantifying the effect of disturbance on either fitness or survival is not straight 
forward as they may not be directly related to any particular behaviour observed in 
field studies (Stillman et al., 2007; Gill et al.1996, etc). Even if an impact on fitness or 
survival of individual birds occurs, this may not cause a significant impact to the 
overall population size, if disturbance is not the main limiting factor on population size 
(Robinson et al., 2004).  

G.2 Therefore, proving a direct link between disturbance and an impact on population 
size is very difficult (Goss-Custard, 2007). A number of studies have related the 
impact of disturbance on bird distribution. These studies show that disturbed areas 
often support fewer shorebirds than undisturbed areas (e.g. Klein et al., 1995; Burton 
et al., 2002). However, this does not prove that the estuaries could support more 
birds in the absence of human disturbance (Gill et al. 2001). Studies have shown that 
birds can compensate by changing their behaviour in light of disturbance, so that it 
may not affect the overall carrying capacity of an estuary.  Goss-Custard and 
Verboven (1993) showed that disturbance can reduce the feeding rate of 
Oystercatcher Haematopus Ostralogus from 33-50% within a specific feeding 
location. However, despite increasing levels of disturbance over a 10-15 years period 
within their study area, there was no evidence that oystercatcher numbers had 
declined. Gill et al. (2001) found no evidence that human presence reduced the 
number of black-tailed godwits Limosa limosa that were supported on coastal sites at 
a range of spatial scales. This is possibly due to birds returning to disturbed areas, 
after the disturbance has ceased. A number of studies have shown that birds may 
rapidly move back into areas when a source of disturbance has been removed (e.g. 
Owen, 1993; Hirons and Thomas, 1993). A study on a Californian beach showed that 
whilst birds were frequently disturbed, the large-scale distribution of birds was not 
affected as birds only moved a short distance before resettling (Lafferty, 2001). Liley 
& Fearnley (2011) completed a study on the north Kent coastline which recorded bird 
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densities and the level of disturbance from recreational use. They found no 
significant correlation between mean density of birds and the mean number of 
disturbance events recorded. However, a similar study on the Exe Estuary found that 
there was a negative correlation in some parts of the study area, indicating site-
specific factors might influence the impact (Liley et al., 2011).  

G.3 A study on redshanks Tringa tetanus found that disturbance may lead to different 
areas of an estuary were used for foraging during the night compared to the area 
used during the day. One location which was almost entirely avoided during the day, 
probably due to disturbance from an adjacent heliport, was used by the majority of 
individuals at night when the heliport was unused (Burton and Armitage 2005). This 
shows that disturbance can affect the temporal pattern of the exploitation of 
resources, but not necessarily the overall level of resources available to support a 
population. Studies have also shown that once a disturbance event has stopped, 
birds can increase their intake rate to compensate for the lost feeding time (Swennen 
et al., 1989). However, this may only be a temporary response. Triplet et al., (1999) 
found that the increase in intake of oystercatchers following disturbance only lasted 
for five minutes. Other studies have failed to record any increase in intake following 
disturbance (Urfi et al. 1996) and therefore compensation may not be universal in all 
species or situations. Despite the conflicting evidence on the precise mechanism of 
the impact from disturbance, there is sufficient field-based evidence supported by the 
results of modelling studies, to suggest that disturbance has the potential to 
significantly affect water bird populations. Because making accurate predictions of 
the impact of disturbance on populations is rarely possible, many Habitat Regulations 
Assessments take the precautionary approach that if a bird’s behaviour is affected, 
there is a risk that its fitness might also be affected which could affect overall 
population levels.  

G.4 Many studies have examined behavioural responses by birds to disturbance and 
have shown that behaviour varies depending on wide range of factors, including the 
spatial characteristics of the site (Goss-Custard and Verboven, 1993); state of the 
tide (Liley and Fearnley, 2011) season (Stillman and Goss-Custard, 2002); flock size 
(Rees et al., 2005, Liley and Fearnley, 2011); time of day (Yasue, 2005); the activity 
of the birds (e.g. roosting, feeding etc.); the condition of the individual birds (Beale & 
Monaghan, 2004); and exposure to hunting (Owens, 1977); and the potential for 
habituation (Smit and Visser, 1993).  

G.5 Several studies have shown that responses to disturbance may be a species-specific 
trait (Blumstein et al., 2003; Rogers and Smith, 1997). Blumstein et al., 2005, 
suggested there is a link with body size, with larger species having greater alert 
distances relative to smaller species.  However, the pattern is not always consistent. 
Ravenscroft, (2005) recorded disturbance in six wetland bird species studied at the 
Stour and Orwell SPA. Redshank were most easily disturbed, then dunlin Calidris 
alpina, shelduck Tadorna tadorna, oystercatchers, wigeon Anas penelope and finally 
curlew Numenius arquata the least. On average, about 40% of redshank were 
displaced by a given disturbance event, compared with about 20% of curlew. A study 
of birds at Mont Saint Michel bay (France) also showed that dunlins, oystercatchers 
and red knots Calididris canutus reacted to recreational disturbance more than 
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curlew and grey plover Pluvialis squatarola (Eybert et al., 2003). The likelihood of 
disturbance to a species taking place could be related to its utilisation of particular 
habitats or food type. Ravenscroft (2005) postulated that redshank is more easily 
disturbed than curlew because redshanks tend to fee on the upper and mid-shore, 
whereas curlews tend to feed on the lower shore. The French researchers postulated 
that curlew and grey plover are less affected by localised disturbance as they have a 
more varied diet and feed in smaller groups dispersed over the tidal flat and salt 
marsh (Eybert et al., 2003). 

Disturbance from Visual Sources 

G.6  Studies have investigated disturbance from a range of visual sources including 
pedestrians, cyclists, boats, aircraft, construction, roads and traffic. In general, birds 
are much more sensitive to the sight of people than to vehicles or operating 
machinery (Forshaw 1983, Klein, 1993; Pease et al., 2005; Rees et al., 2005; ICES, 
2009). The impact caused by the sight of people is generally much higher when they 
are accompanied by dogs (Burger and Gochfeld, 1991; Kirby et al.,1993; Thomas et 
al., 2003; Liley and Fearnley, 2011), especially when allowed off the leash (Lafferty, 
2001a, Liley and Fearnley, 2011). However, not all studies have found an increased 
impact from pedestrians accompanied by dogs (Urfi et al., 1996). Other factors that 
can affect the level of disturbance include human group sizes and when 
anthropogenic activity is more visually apparent, either due to speed of movement or 
when it occurs against the skyline (Thomas et al., 2003; Fitzpatrick and Bouchez, 
1998; IECS, 2009). Some of the highest levels of disturbance have been recorded 
when people stray out onto inter-tidal areas (Liley et al., 2010; Liley et al., 2011; 
Ravenscroft, 2005).  

G.7 Burton et al., 2002 showed that a number of wader species are found at lower 
numbers in proximity to roads, possibly due to disturbance from traffic (Table 2). The 
effect of roads on wading bird species appears to be much lower than that of either 
footpaths or railroads. This provides additional evidence for birds reacting more to 
the sight of humans than vehicles. A number of studies have recorded field evidence 
of disturbance from traffic, although the effect may be seasonal. Owens (1977) 
recorded brent geese Branta bernicla avoiding areas disturbed by traffic. The effect 
was observable in early winter, but reduced as the winter progressed. A similar result 
was recorded by in pink-footed geese Anser brachyrhynchus by Madsen, (1985). 
During the autumn, pink-footed geese avoided roads with over 20 traffic movements 
per day by up to 500 metres. Gill (1996) also recorded that pink-footed geese are 
sensitive from disturbance from roads. Geese species may be particularly sensitive 
to traffic, or the large distances observed may relate to birds responding to 
persecution and hunting pressure. Owens (1977) identified that Brent Geese which, 
although a non-quarry species, reacted to disturbance at 500 m in wildfowling areas, 
but would tolerate approach to 150 m distance in a nearby undisturbed locality. 

G.8 A number of studies have recorded potential disturbance from construction work. 
Campbell, (1978) observed a change in the distribution of seaduck species due to 
the construction of a new sewage works near Leith, Scotland. Burger (1988) 
investigated the effects of demolition and beach clean-up on birds on a coastal 
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mudflat in New Jersey. Human work activity influenced bird distribution on the 
mudflats, with birds moving away from the works, along the beach and out onto the 
mudflat when activity began, and moving back onto the mudflat when activity ceased. 
ICES (2007) assessed the impact of various construction activities associated with 
flood defence works on shorebirds. The study found that the greatest impact 
occurred when construction workers entered the inter-tidal areas. The impact was 
increased when the activity was irregular or highly visible (e.g. on the crest of the 
bank), whilst the long-term operation of plant on the bank without external personnel 
had the least effect. Burton et al., (2002a) suggest that the construction of the Cardiff 
bay barrage reduced the use of adjacent mudflats by oystercatchers, curlew, dunlin 
and redshank throughout the entire 11-year construction period. Other studies have 
failed to record significant long-term impacts from construction. Van den Burgh et al., 
(2005) presents a relevant study into the long-term changes in waterbird 
communities in inter-tidal areas near to the port of Antwerp. The period studied 
(1982-1998) saw the construction of two container terminals. The study found no 
direct impacts from the container terminal construction. In a study completed in Poole 
harbour, Pearson et al., (1990) also found little evidence that disturbance from 
onshore construction affected waders on the adjacent mudflats. The apparent lack of 
disturbance from another port development is reported by IECS (2009). The usage of 
the Humber estuary before, during and after the construction of the Humber 
International Terminal showed no significant trends over time in bird numbers. Only a 
small area was avoided by the development and it appeared that disturbance from 
walkers, fishermen and flood defence maintenance was more significant than 
disturbance from the construction scheme. The conflicting reports on the effects of 
construction of water birds are unexplained, but might arise from site-specific factors 
or differences in the way disturbance was measured. 

G.9 An extensive literature review on the subject of disturbance of water birds has been 
completed to inform this assessment, but no evidence has been found to indicate 
that changes in sightlines are considered to be a significant source of disturbance for 
these receptors (e.g. Hockin et al., 1992 and IECS, 2009). During the completion of 
the literature review, no compelling evidence was found to suggest that changes in 
sightlines is likely to represent a significant issue due to the displacement of birds. 
Although Madsen (1985), for example, found that pink-footed geese avoided 
windbreaks and banks by a distance of 200-300 m, this behaviour may have resulted 
from avoiding persecution from hunting, rather than avoiding areas with constrained 
views per se. Consequently this study is far from conclusive. By comparison the 
analysis completed by Burton et al. (2002) did not record any evidence of avoidance 
of towns by water birds but, on the contrary, ringed plover was found to occur on 
average 75 m closer to towns (Table 2) compared with other sites. The fact that 
buildings are stationary objects within the landscape is likely to enable birds to 
become habituated to their presence over time. Changes in sightlines are not 
considered likely to result in any additional disturbance effects over and above the 
other pathways of effect identified during the literature review. Consequently for the 
purposes of this assessment, sightline impacts are considered as part of the overall 
assessment of disturbance related impacts that may arise from various visual 
sources. 
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G.10  A review of the available literature shows that the distance from disturbance from 
visual sources at which birds take flight (flight distance) can vary greatly for individual 
species (Table 1). For example, the flight distance of oystercatcher varies from 10 m 
to 500 m and redshank from 10 m to 150 m. Although there is a large variation in 
distances, there is a strong relationship between distance and likelihood of 
disturbance. In other words, disturbance is much more likely to take place when the 
disturbance event takes place closer to birds. Liley et al. (2010) calculated the 
proportion of events resulting in disturbance in relation to distance. The proportion of 
disturbance events resulting in the displacement of the birds (i.e. short walk/swim, 
short flight or major flight) declined with distance for most species such that at 100 m, 
only 1 in 20 events resulted in a major flight. On the Exe Estuary, the same 
proportion of displacement (during 1 in 20 disturbance events) was observed at a 
greater distance of 150 m (Liley et al. 2011).  

G.11 One factor in the range of flight distances observed may be the level of habituation, 
where birds become accustomed to disturbance over time (Klein et al., 1995; 
Madsen and Fox 1995). Goss-custard (2007) completed a review of the available 
literature on habituation and found more references that recorded declining 
responsiveness to disturbance than increased responsiveness. The available 
evidence suggests that habituation can lead to a halving of the flight distances 
recorded. Goss-Custard (2007) concluded that birds can become less responsive 
when repeatedly subjected to the same stimulus, and conversely may become more 
sensitive to disturbance when they are subjected to a sequence of different, sudden 
or surprising stimuli.    

G.12 Due to the large range in factors that affect flight distance, it is not straight forward to 
derive a single distance beyond which disturbance is unlikely to occur. Despite this, 
buffer zones have been suggested to be a useful principle in the management of 
sites and protection of wader roosts to avoid disturbance. For a proposed cycle path 
on the Exe Estuary, Goss-Custard (2007) recommended that buffer distance of 200 
m should be used.  Stillman et al. (2007) predicted that a buffer zone of 150 m would 
prevent disturbance to shorebirds from a sea wall. Rogers and Smith (1997) 
recommended 100 m as an adequate buffer zone for pedestrian traffic. Following a 
review of the available literature IECS (2009) recommended a buffer zone of 250 m. 
The same study presented evidence from the effects of construction activity, 
including piling, which showed that birds continued to utilise mudflats 200 m from an 
active construction site. Rehfisch et al. (1993) recommended a buffer distance of 250 
m for the protection of wader refuges. These buffer zone distances correspond 
closely to the variation of apparent avoidance distances of manmade landscape 
features found by Burton et al., (2002), Table 2.  Given that the overwhelming 
majority of recorded flight distances are less than 250 m (Table 1), it is concluded 
that it is reasonable to assume significant disturbance from visual cues will not occur 
beyond this distance. Therefore, the predicted zone of influence of disturbance from 
visual sources for the LDO is limited to 250 m.   
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Table 2. Avoidance distance (m) of manmade landscape features (Burton et al., 2002) 

Species  Footpath Railroad Road Town 

Shelduck -100 -100   

Ringed Plover   -25 +75 

Grey Plover  -200 -25  

Knot -150    

Dunlin -25 -75   

Curlew -200  -25  

Redshank -50    

 

Disturbance from Noise 

G.13 There is evidence to suggest that anthropogenic noise negatively affect birds. Stone 
(2000) recorded reduced species richness in habitats with higher ambient noise 
levels. Negative effects of road noise on breeding bird species abundance and 
diversity has also been observed, and it is thought that the acoustic masking of 
territorial songs is the underlying mechanism (Rheindt, 2003). However, it is less 
clear how increases in ambient noise levels might affect wintering water bird species. 
Increased background noise might hinder detection of auditory cues associated with 
approaching danger. Quinn et al., (2006) studied the impact of increased background 
noise on foraging chaffinches Fringilla coelebs. The results of the study suggest that 
birds perceive an increased predation risk as background noise increases, leading to 
increasing vigilance at the cost of food intake. Noise associated with other sources of 
potential disturbance may increase the response from birds. For example, groups of 
people behaving noisily will cause more disturbance than the same group size when 
walking quietly.  

G.14 Several studies have focussed on the potential impacts from extreme noise events 
such as from over-flying aircraft. Studies in North America on wintering duck 
recorded mean noise levels of around 85 dB(A) from that overflying military jets. 
These noise levels produced behaviour responses including flying, swimming, and 
alert behaviours (Collazo and Flemming 1993; Conomy et al., 1998). The 
significance of the impact was assessed to be low as the recovery time was short 
and therefore had little effect on the overall time-activity budgets of the ducks. 
Subsequent captive experiments on black duck Anas rubripes showed that 
physiological responses (heart rate) in response to noise (treatment of 48 doses per 
day, at a peak volume of 110 dB) returned to normal after one day of exposure, 
indicating the ability of this species to habituate to noise (Hams et al., 1997). A study 
on the effects of over-flying aircraft on nesting herring gulls Larus argentatus 
recorded no effects from aircraft noise between 88 and 101 dB (A), but supersonic 
aircraft producing noise above 101 dB (A) elicited flight responses (Burger 1981). 
However, absolute noise levels are unlikely to be the sole cause of disturbance from 
aircraft. Smit and Visser (1993) reviewed evidence that showed that helicopters and 
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Table 1 Flight Distance (m) in response to Disturbance 

Species Reference number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Greylag goose   230                     

White fronted goose                  200     

Brent goose   50-
100 

 210  105             20-158  5-178 20-
175 

Great Cormorant   193                     

Grey Heron   255                     

Shoveler                    100   

Mallard   166                   10-50 30 

Teal   166                  30-100  35-200 3 

Coot   68                   10-20  

Shelduck   178      148 250     145       25-125 50-140 50-75 

Wigeon  151 205                 230 20-190  20-125 50-
100 

Mallard  162                      

Avocet                    38-100  60-
100 

Oystercatcher    138   60  77-113 85 136  29 10  135 10   48   20-500  10-200 15-
100 

Curlew 235 
 

  95  102-
196 

211 339 213 38   168       20-154  
 

25-200 20-
100 

Whimbrel               67        

Bar-tailed godwit    70  101-
138 

107 219    20-40        15-100   25 

Black-tailed godwit                    30-50  10-
100 

Redshank    95      37 10-15  110       11-120  75-150 42-
130 

Greenshank             115         30-60 

Lapwing   162                  30-150  18-125  

Golden Plover    45                   

Grey Plover       124        45 45    20-150  30-125  

Ringed Plover       121               100 

Red knot                    10-140    
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Dunlin       71 163     46 10      10-300  25-300 35-
100 

Turnstone       47       35      10-125 5-100 10-60 

1 Dwyer (2010) 
2 Bregnballe et al. (2009) 
3 Owens (1977) (in absence of persecution) 
4 Tensen and van Zoest 1983 
5 Rudfeld (1990) 
6 Glimmerveen and Went (1984) 
7 Meer (1985) 
8 Wolf et al. (1982) 
9 Blankestijn et al. (1986) 
10 Fitzpatrick and Bouchez (1998) 
11 Scott (1989) – cited in Davidson (1993) 
12 Blumstein, et al. (2003) 
13 Triplet et al. (1998) 
14 Davidson (1993) 
15 de Boer & Longamane (1996) 
16 Ikuta and Blumstein (2003) 
17 Urfi et al. (1996) 
18 Bell and Owen (1990) 
19 Ward (1990) 
20 Liley and Fearnley, 2011 (all activities combined including boating) 
21 Liley et al., (2010). (all activities combined including boating) 
22 Liley et al., (2011) (all activities combined including boating) 
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low-flying small aircraft have a much larger impact on birds than military jets, 
suggesting that the speed of the aircraft, altitude and frequency are more important 
factors than noise levels. Brown (1990) attempted to distinguish the impact caused 
by aircraft noise as opposed to impacts from visual cues. This was achieved through 
playing pre-recorded aircraft noise to seabird colonies. The study reproduced peak 
sounds levels of 65 dB9A) to 95 dB(A). In crested tern Sterna bergii, the behavioural 
responses of either preparing to fly or flying off, occurred only after noise exposures 
greater than 85 dB(A). Wintermans (1991) investigated the potential for military 
shooting on roosting waders. Within the study area on the Dutch coast, the sound 
level from shooting did not exceed 55 dB(A) and appeared to have no effects.  

G.15 Wright et al. (2010) have completed one of the few experimental studies on 
deliberate noise disturbance to water birds where actual noise levels perceived by 
the birds have been recorded. The study recorded the behavioural response of four 
species (common gull Larus canus, curlew, lapwing Vanellus vanellus and golden 
plover Pluvialis apricaria) to controlled sound levels. There was no significant 
difference in the behavioural responses of the four species considered in this study in 
response to impulsive noise, but this may be attributable to the low sample size. The 
results suggest that there are predictable noise thresholds above which a 
behavioural response of some kind becomes more likely to occur than no response. 
The thresholds predicted were for flight followed by return to site 69.9 dB(A), flight 
followed by abandonment 72.2 dB(A) and a behavioural change (without flight) 65.5 
dB (A).   

G.16 IECS (2007) provides field based observations on the behavioural responses of 
wintering water birds to construction noise levels that were recorded between 55 dB 
(A) and 84 dB(A). The results suggested that responses to regular noise within this 
range were limited to head-up anxiety displays in wildfowl, and with no apparent 
reduction in feeding rate in waders. However, irregular noise from piling recorded at 
70 dB(A), with changes in pitch and frequency, caused vigilance behaviour and 
movement away from the source of the noise (ICES, 2009). The study concluded that 
it is probable that the greater the difference between the LAmax (the highest recorded 
level at the site over the monitoring period) and the LAeq, equivalent continuous noise 
level, (an average of the total sound energy measured over the specified time period) 
then the greater the possibility for disturbance to avifauna.  

G.17 Based on the evidence presented above, it is considered that 65 dB would represent 
an appropriate precautionary LAmax noise threshold below which noise disturbance 
impacts to water birds is unlikely. From the noise modelling presented in Annex H, 
the 65 dB would extend approximately 250 m from the LDO. Therefore, the zone of 
influence from noise disturbance is limited to 250 m from the LDO boundary. 

Impacts from Artificial Lighting 

G.18 Artificial lighting has been suggested to produce both positive and negative impacts 
on birds: positive by increasing feeding time by allowing nocturnal feeding and 
negative by causing direct mortality or disorientation (Hill, 1990). A number of studies 
have shown that artificial lighting can attract migrating birds causing mortality and 
disorientation. A wide variety of structures are known cause mortality from collision, 
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including lighthouses (Jones and Francis 2003), television transmission towers 
(Crawford and Engstrom 2001), tall buildings (Evans Ogden 1996), and off-shore oil 
platforms (Wiese et al., 2001). However, it is the combination of artificial lighting at 
height and windows that seem to cause the greatest risk (Evans Ogden 1996). The 
phenomenon of bird attraction to light appears to be related to weather, and is 
associated particularly with foggy and inclement conditions. This may be due to the 
reduced number of navigational cues available during cloudy weather and that birds 
fly lower below cloud level (Evans Ogden 1996). The type of the lighting also appears 
to have an effect. Changes lighting types in association with automation of 
lighthouses has dramatically reduced mortality (Crawford and Engstrom 2001). 
Reducing the amount of vertical light spill has also been found to significantly reduce 
the attraction of birds to artificial lights (Reed et al., 1985). 

G.19 Collision risk appears to be much more associated with passerines than water birds. 
Between 1993 and 1995, 4847 birds of 100 species were recorded having been killed 
during migration from collision with tall buildings in Toronto. Six water bird species 
were recorded, totalling 61 individuals which equating to approximately 1.3% of the 
total (Evans Ogden 1996).  

G.20 Between 1955 and 1983, 44,007 dead birds were collected from below a television 
transmission mast in Northern Florida. Table 3 shows that as in Toronto, passerines 
formed the majority of species and numbers affected and water birds in the form of 
rails and heron species represented approximately 1.2 % of the total (Crawford and 
Engstrom 2001). In this study, height of the tower had a significant effect on mortality 
rates recorded. 

Table 3: Numbers of individuals killed from 1955 to 1983 at the WCTV 
tower, Florida, summarized for those families that comprise 99% of the 
total number (taken from Crawford and Engstrom, 2001) 

Family Number of 
species 

Number of individuals Percentage of 
total 

Parulidae 37 18,986 43.1 

Vireonidae 6 9030 20.5 

Emberizidae 18 4303 9.8 

Turdidae 7 2821 6.4 

Mimidae 3 1609 3.7 

Icteridae 8 1585 3.6 

Cardinalidae 6 1169 2.7 

Regulidae 2 1085 2.5 

Troglodytidae 6 840 1.9 

Cuculidae 2 589 1.3 

Thraupidae 3 451 1 

Rallidae 9 397 0.9 
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Tyrannidae 9 291 0.7 

Picidae 5 137 0.3 

Ardeidae 9 116 0.3 

 

G.21 Passerines have also been found to be the main constituent of birds killed by 
lighthouses (Jones and Francis 2003). One possible explanation for the higher 
mortality of passerines is that they tend to migrate at lower altitudes than water birds 
(Evans Ogden 1996). An exception to this pattern is off-shore oil-platforms where 
seabirds can aggregate due to night lighting and suffer mortality from to impact on 
the structure, oiling and incineration by the flare (Weise et al., 2001). However, 
despite the fact that many of the UK’s estuaries have heavily built-up shore line, no 
evidence has been found to indicate that mortality of disorientation of water bird is a 
significant issue. Therefore, it is concluded that artificial lighting from the LDO will not 
cause a likely significant effect in relation to direct mortality or disorientation.  

G.22 In relation to foraging water birds, there is anecdotal evidence that they do not 
necessarily avoid artificially lit areas. Hill (1990) reports instances of wigeon, 
redshank, oystercatcher and sanderling Calidris alba being observed to feed under 
artificial lighting, as well as one instance of dunlin roosting next to a large roundabout 
which was artificially lit. There is some evidence to show that waders are attracted to 
artificially lit areas. Dwyer (2010) found that a greater proportion of redshank fed in 
artificially-lit areas at night than birds occupying areas with little artificial illumination. 
This may be due to redshank preferring to forage visually than by touch. This was 
demonstrated by a greater proportion of redshank feeding on moonlit nights and 
feeding less on moonless nights. Similarly, other wading bird and species that have 
been shown to forage more during full moon include lapwing (Milsom 1984), 
oystercatcher (Sitters, 2000), terek sandpiper Xenus cinereus, whimbrel Numenius 
phaeopus and eastern curlew Numenius madagascariensis (Rohweder and 
Baverstock, 1996) barnicle geese Branta leucopsis (Ydenberg et al., 1984), brent 
geese (Tinkler et al., 2009) and pink footed geese (Giroux, 1991). For species such 
as these, ambient night time light levels (including from artificial sources) may assist 
them to meet their energy requirements, particularly in winter or pre-migration 
fattening when diurnal foraging alone would be insufficient (Zwarts et al., 1996, 
Tinkler et al., 2009).  

G.23 Santos et al., (2010) evaluated the effects of street lighting on the nocturnal habitat 
selection and foraging behaviour of six wader species with different feeding 
strategies. Dunlin, ringed plover Charadrius hiaticula, Kentish plover Charadrius 
alexandrinus, and grey plover used artificially lit areas during the night more than 
unlit areas. There was also a switch in some species from tactile foraging techniques 
to visual foraging. Artificial lighting led to an increased intake rate by an average of 
83%. Lourenço (2012) suggests that artificial illumination might also enhance the 
night foraging ability of Southern Lapwing Vanellus chilensis. 

G.24 Studies have also suggested that birds forage at night during full moon as it reduces 
predation risk. Geese foraging on grazing marshes may be at a greater risk from 
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predation from foxes during dark nights (Ydenberg et al., 1984). Sitters et al. (2001) 
suggested that red knot avoid certain foraging areas at night due to perceived 
predation risk. Mouritsen (1992) showed that dunlin alter their predator avoidance 
techniques at night possibly to avoid predation by owls and Dwyer (2010) suggested 
that redshank may have used areas of high luminescence to increase visibility and 
therefore the detectability of stalking nocturnal predators. Therefore, increased 
artificial lighting could release water birds from predation limitation from exploiting 
certain resource at night that would otherwise be unavailable. However, Santos et al. 
(2010) suggested that artificial lighting could also increase predation risk.  

G.25 The detailed lighting strategy would ensure that horizontal illuminance light spill 
outside of the boundary of the LDO boundary would not exceed 0.1 lux beyond 45 m 
from the Site boundary. By way of context, the nightime light level during full moon on 
a clear night is 0.25 lux. A precautionary approach is taken in the assessment and 
lighting impacts within a zone of influence of 50 m from the LDO boundary is applied 
in relation to potential impacts from lighting.  
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Noise Prediction Modelling – Construction Noise 

H.1 The construction of the London Gateway logistics park would comprise of 

numerous stages employing different types of plant located across the entire 

site.  It is clearly impractical to attempt to model all the possible scenarios of 

plant operating at different times at different locations.  Instead key phases of 

the construction programme have been modelled, chosen because of their 

potential to generate noise and location, with the most significant noise 

generating plant located to provide the shortest distance to the LDO site 

boundary, thus providing a reasonable worst case series of scenarios. 

 

H.2 The scenarios modelled are: 

 Pumping station construction (piling works not included as these will be 

undertaken outside the winter months) 

 Earthworks, bulk uplift of ground level 

 Impact piling building foundations 

 

H.3 Schedules of plant assumed for each scenario are provided in the Appendix. 

As a worst case, no mitigation, such as screening from barriers has been 

assumed. 

 

H.4 Noise levels have been predicted at 0.5m above ground level to represent the 

noise exposure of a bird at ground level. 

 

H.5 As discussed above, in addition to ambient construction noise levels, 

consideration should be give to sudden irregular noise, described in acoustic 

terms as the LAmax.  Sudden clangs or bangs can occur from numerous 

different events on a construction site, and it is considered that these would 

generally be sufficiently attenuated with distance from the 250m buffer zone.  

It is anticipated that the most significant source of impulsive noise events will 

be during impact piling operations and therefore Lmax noise levels have been 

predicted for this stage in addition to the Leq noise levels averaged across the 

working day. 

 

Construction Modelling Results 

H.6 In order to provide the results in a readily understood visual format, noise 

contour plots have been produced for each of the modelled scenarios.  

 

H.7 It can be seen that in all cases, Leq noise levels at 250 m from the logistics 

park site boundary are substantially below 70 dB (LAeq,12h). 

 

H.8 The Lmax results are also predicted not to exceed the suggested limit of 65 

dB(A) at 250 m from the logistics park site boundary.  In order to prevent 
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predicted exceedences to the north east of the site, it is necessary to 

designate an area where impact piling should not be undertaken in the winter 

months or an alternative piling methodology employed. 

 

H.9 In order to put these results in context, it is important to remember that there 

is a long history of industrial use in the area and that the predictions are 

based on worst case assumptions. 

 

Operational Noise 

H.10 Operational noise within the LDO boundary is likely to be produced by a wide 

range of different sources.  However, the significant sources are considered 

to be traffic movements on both the internal roads and service areas, as well 

as building services fixed plant.  A considerable amount of noise screening 

would be provided from the buildings themselves and so it is considered that 

combined with distance attenuation at the 250 m buffer, road traffic noise 

from the internal roads and yard areas will be within the required limits.   
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Appendix A Construction Noise Assumptions 

H.11 A worst case approach to construction noise has been taken by assuming that construction activities will occur simultaneously during 
each stage.  Construction plant is typically mobile and therefore assumptions have to be made regarding their location for the noise 
assessment.  In general noise sources in the construction noise model have been located at a minimum separation distance to the 
adjacent sensitive areas.  As a worst case, all modelled noise sources have been set to a height of 4 metres above ground level, with 
the exception of the piling rig, where based on field measurements for a similar operation, a source height of 8 metres has been used. 

H.12 Construction plant used in noise predictions and associated plant for each construction activity can be seen in Tables A1 and A2. 

Table A1: Construction Noise Source Data 

Name 

Sound Power 

Level dB(A) Reference % on Time 

Tracked Crusher 106 BS 5228 Table C.1, Item 14 0.5 

Angle Grinder 109 BS 5228 Table C.4, Item 93 0.5 

Compressor  98 BS 5228 Table D.7, Item 8 0.5 

Paving Machine 109 BS5228 Table D.8, Item 20 0.5 

Concrete Mixer Truck 107 BS 5228 Table C.4, Item 27 0.5 

Concrete Pump 106 BS 5228 Table D.6, Item 22 0.5 

Concrete Saw 113 BS 5228 Table C.4, Item 71 0.5 

Crane 110 BS 5228 Table C.4, Item 45 0.5 

Diesel Bowser 117 BS 5228 Table C.6, Item 36 0.5 

Dozer 113 BS 5228 Table C.5, Item 14 0.5 

Dumper 104 BS 5228 Table C.4, Item 3 0.5 

Tracked Excavator 105 BS 5228 Table C.2, Item 2 0.5 

Generator 98 BS 5228 Table D.7, Item 48 0.5 
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Table A1: Construction Noise Source Data 

Name 

Sound Power 

Level dB(A) Reference % on Time 

Paving Machine 109 BS5228 Table D.8, Item 20 0.5 

Piling Hydraulic Hammer Rig
1
 117 BS 5228 Table C.3, Item 3 0.5

2
 

Poker Vibrator 97 BS 5228 Table C.4, Item 34 0.5 

Vibratory Roller 103 BS 5228 Table C.2, Item 39 0.5 

Water Pump 109 BS 5228 Table C.2, Item 46 0.5 

Welder 101 BS 5228 Table C.3, Item 31 0.5 

Power pack 98 BS 5228 Table C.3, Item 7 0.5 

Tracked Excavator (trenching) 98 BS 5228 Table C.2, Item 3 0.5 

1LAmax source noise levels have been derived from field measurements for a similar piling operation. 
2 100% on-time assumed for LAmax predictions. 

Table A.2 Numbers and Types of Construction Plant Associated with Construction Activities 

Plant Pumping Station Bulk Uplift Building Piling 

Tracked Crusher 

 

1 

 Vibratory Roller 1 1 

 Diesel Bowser 1 1 

 Dozer 1 9 

 Dumper 

 

2  

Tracked Excavator 3 3 

 Vibratory Roller 

 

2 
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Table A.2 Numbers and Types of Construction Plant Associated with Construction Activities 

Plant Pumping Station Bulk Uplift Building Piling 

Power Pack C3.7 

  

4 

Hydraulic Hammer Rig C3.3 

  

4 

Water Pump C2.46 2 

 

4 

Angle Grinder 1 

  Paving Machine 1 

  Generator 2 

  Diesel Bowser 1 

  Crane 1 

  Welder 1 

  Tracked Excavator (trenching) 2 

  Poker Vibrator 2 

  Concrete Mixer Truck 1 

  Concrete Pump 1 

  Concrete Saw 1 
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Appendix B Acoustic Terminology and Definitions 

 

H.13 Between the quietest audible sound and the loudest tolerable sound, there is a 
million to one ratio in sound pressure (measured in pascals, Pa).  Because of this 
wide range, a noise level scale based on logarithms is used in noise measurement 
called the decibel (dB) scale.  Audibility of sound covers a range of approximately 0 
to 140 dB. 
 

H.14 The human ear system does not respond uniformly to sound across the detectable 
frequency range and consequently instrumentation used to measure noise is 
weighted to represent the performance of the ear.  This is known as the 'A weighting' 
and annotated as dB(A). 
 

H.15 The table below lists the sound pressure level in dB(A) for common situations. 
 

Table B1: Noise Levels for Common Situations 

Typical Noise Level, 

dB(A) 

Example 

0   Threshold of hearing 

30   Rural area at night, still air 

40   Public library 

  Refrigerator humming at 2m 

50   Quiet office, no machinery 

  Boiling kettle at 0.5m 

60   Normal conversation 

70   Telephone ringing at 2m 

  Vacuum cleaner at 3m 

80   General factory noise level 

90   Heavy goods vehicle from pavement 

  Powered lawnmower, operator’s ear 

100   Pneumatic drill at 5m 

120   Discotheque - 1m in front of loudspeaker 

140   Threshold of pain 

 
 

H.16 The noise level at a measurement point is rarely steady, even in rural areas, and 
varies over a range dependent upon the effects of local noise sources.  Close to a 
busy motorway, the noise level may vary over a range of 5 dB(A), whereas in a 
suburban area this may increase up to 40 dB(A) and more due to the multitude of 
noise sources in such areas (cars, dogs, aircraft etc.) and their variable operation.  
Furthermore, the range of night-time noise levels will often be smaller and the levels 
significantly reduced compared to daytime levels.  When considering environmental 
noise, it is necessary to consider how to quantify the existing noise (the ambient 
noise) to account for these second to second variations. 
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H.17 A parameter that is widely accepted as reflecting human perception of the ambient 
noise is the background noise level, LA90.  This is the noise level exceeded for 90% of 
the measurement period and generally reflects the noise level in the lulls between 
individual noise events.  Over a 1-hour period, the LA90 will be the noise level 
exceeded for 54 minutes. 
 

H.18 The equivalent continuous A-weighted sound pressure level, LAeq, is the single 
number that represents the total sound energy measured over that period.  LAeq is the 
sound level of a notionally steady sound having the same energy as a fluctuating 
sound over a specified measurement period.  It is commonly used to express the 
energy level from individual sources that vary in level over their operational cycle. 
 

H.19 The LAmax,fast measurement parameter is the maximum instantaneous sound pressure 
level attained during the measurement period (30 seconds, 5 minutes etc.), 
measured on the ‘fast’ response setting of the sound level meter.  It is most 
commonly used to assess the potential for night-time sleep disturbance. 
 

H.20 Time weighting determines how quickly the sound level meter responds to changes 
in noise level.  The ‘fast’ time weighting averages the measured level every eighth of 
a second, whereas the ‘slow’ weighting averages every 1 second.  The ‘fast’ time 
weighting most closely follows the response of the human ear to sound level changes 
and is most commonly specified for environmental noise measurement purposes 
(including the LA10, LA90 and LAmax statistical parameters).
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Appendix C Construction Noise Contour Plots 
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Annex I: Western Edge Strategic Landscaping Section 

 




