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Appendix B  

B.1 Model verification 

B.1.1 The comparison of modelled concentrations with local monitored concentrations 

is a process termed ‘verification’. Model verification identifies any discrepancies 

between modelled and measured concentrations, which can arise for a range of 

reasons. The following are examples of potential causes of such discrepancies: 

a. estimates of background pollutant concentrations. 

b. meteorological data uncertainties. 

c. traffic data uncertainties. 

d. emission factor uncertainties. 

e. model input parameters, such as ‘roughness length’. 

f. overall limitations of the ability of the dispersion model to model dispersion 

in a complex urban environment. 

B.1.2 The verification process involves a review of the modelled pollutant 

concentrations against corresponding monitoring data to determine how well the 

air quality model has performed. Depending on the outcome it may be 

considered that the model has performed adequately and that there is no need 

to adjust any of the modelled results. 

B.1.3 Alternatively, the model may perform poorly against the monitoring data 

(acceptable limits of model verification performance are set out in Defra’s 

LAQM.TG(16)), and as a result there is a need to check all the input data to 

ensure that it is reasonable and accurately represented in the air quality 

modelling process. Where all input data, such as traffic data, emissions rates 

and background concentrations have been checked and considered 

reasonable, then the modelled results may require adjustment to best align 

them with the monitoring data. This may be either a single verification 

adjustment factor to be applied to the modelled concentrations across the study 

area or a range of different adjustment factors to account for different situations 

within the study area. 
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B.2 Residual uncertainty and model performance 

B.2.1 Residual uncertainty may remain after systematic error or ‘overall model 

accuracy’ has been accounted for in the final predictions. Residual uncertainty 

may be considered synonymous with the ‘residual inaccuracies’ of the model 

predictions, ie, how wide the scatter or residual variability of the predicted 

values compare with the monitored ‘true value’, once systematic error has been 

allowed for. The quantification of final model accuracy provides an estimate of 

how the final predictions may deviate from the ‘true’ (monitored) values at the 

same location over the same period. It must though be recognised that some of 

the residual uncertainty will be down to uncertainties in the monitored values. 

This uncertainty is greater for monitoring using diffusion tubes than for 

automatic monitors. 

B.2.2 Suitable local monitoring data for the purpose of verification is available for 

concentrations of NO2 at the locations shown in Table B.2. This monitoring data 

has been used to validate the dispersion model prediction and obtain 

adjustment factors which can be applied to predictions of pollutant 

concentrations in the base and future years.  

B.2.3 An evaluation of model performance has been undertaken to establish 

confidence in model results. LAQM.TG(16) (Defra, 2016) identifies several 

statistical procedures that are appropriate to evaluate model performance and 

assess the uncertainty. The statistical parameters used in this assessment are:  

a. root mean square error (RMSE) 

b. fractional bias (FB) 

c. correlation coefficient (CC) 

B.2.4 A brief for explanation of each statistic is provided in Table B.1, and further 

details can be found in LAQM.TG(16) Box 1.17. 
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 Statistical parameters used to estimate model performance 

Statistical 
parameter 

Comments Ideal 
value 

RMSE 

RMSE is used to define the average error or uncertainty of 
the model. The units of RMSE are the same as the 
quantities compared. 

If the RMSE values are higher than 25% of the objective 
being assessed, it is recommended that the model inputs 
and verification should be revisited in order to make 
improvements.  

For example, if the model predictions are for the annual 
mean NO2 objective of 40 μg/m3, if an RMSE of 10 μg/m3 
or above is determined for a model it is advised to revisit 
the model parameters and model verification.  

Ideally an RMSE within 10% of the air quality objective 
would be derived, which equates to ±4 μg/m3 for the 
annual mean NO2 objective. 

0.01 

Fractional 
Bias 

It is used to identify if the model shows a systematic 
tendency to over- or under-predict. 

FB values vary between +2 and -2 and have an ideal value 
of zero. Negative values suggest a model over-prediction 
and positive values suggest a model under-prediction. 

0.00 

Correlation 
Coefficient 

It is used to measure the linear relationship between 
predicted and observed data. A value of zero means no 
relationship and a value of 1 means absolute relationship.  

This statistic can be particularly useful when comparing a 
large number of model and observed data points. 

1.00 

B.2.5 These parameters estimate how the model results agree or diverge from the 

observations. These calculations have been carried out prior to, and after, 

adjustment and provide information on the improvement of the model 

predictions because of the application of the verification adjustment factors. 
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B.3 Air quality monitoring data 

B.3.1 The air quality monitoring data collected as part of this assessment and detailed 

in the baseline section was reviewed to determine the suitability of each of the 

monitoring locations for inclusion into the model verification process.  

B.3.2 The traffic base year was defined as 2016, therefore monitoring data 

representative of 2016 was acquired to inform the model verification process. 

B.3.3 Monitoring data was collated from 26 local authorities, Highways England and 

from the dedicated Project air quality monitoring survey. In total, a database of 

over 1,000 monitoring locations was assembled. The following criteria were 

used to determine the suitability of the collected monitoring data for inclusion 

into the verification exercise: 

a. within 50m of a road within the air quality study area 

b. monitoring from diffusion tubes for 2016 was used in preference to other 

years where there was greater than 75% data capture 

c. where there was less than 75% data capture from the diffusion tubes in 

2016 but a greater level of data capture (greater than 75%) in other years 

(2017, 2015, 2014) the result from one of these other years was in 

preference but only after adjustment based on the ratio of annual mean 

results in the year of measurement to the annual mean in 2016, at a 

number of automatic roadside monitoring sites 

d. automatic monitoring data was used where there was greater than 90% 

data capture 

e. monitoring sites were discounted where there was less than 75% data 

capture in 2016 and poor data capture in other years 

f. monitoring was excluded from verification if major sources were missing 

from the traffic model that may influence monitored concentrations but could 

not be included in the air quality modelling (such as large car parks, 

industrial stacks in close proximity etc) 

g. sites where the location of the monitoring could not be confirmed to a 

satisfactory standard were omitted from the verification 
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B.4 Verification methodology 

B.4.1 The verification method followed the process detailed in LAQM.TG(16) (Defra, 

2016). The initial verification was undertaken by comparing the modelled versus 

monitored Road NOx. Road NOx measured at the diffusion tubes was calculated 

using a custom version of the latest Defra NOx to NO2 calculator (v6.1.1), 

because diffusion tubes only measure NO2 and do not directly measure NOx.  

B.4.2 Concentrations of road NOx recorded at automatic monitors were calculated by 

subtracting background concentrations of NOx (acquired from Defra background 

maps) from the total NOx recorded at the automatic site. 

B.4.3 Following the removal of the monitoring locations with low data capture and 

those locations where road sources were not fully represented in the traffic 

data, a total of 185 diffusion tube and automatic monitoring sites were used in 

the verification. A description of the sites is presented in Table B.2. 
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B.4.4 For each monitoring site, the relevant 1x1km 2016 background concentrations 

for NOx and NO2 were acquired by using the 2015 reference year Defra 

background maps (issued Dec 2017) which were adjusted by a monitoring-

based adjustment factor to ensure that the modelled maps did not under-predict 

when compared to observed backgrounds.  

B.4.5 The NO2 to NOx tool was used to calculate the total of road NOx at each 

diffusion tube monitoring site. At those automatic sites which measured NOx, 

the road NOx component was calculated by subtracting the background NOx 

from the total NOx concentration. Table B.3 summarises the background 

NOx/NO2 concentrations, raw (ie, no adjustment) modelled and monitored road 

NOx concentrations and raw modelled and monitored total NO2 concentrations. 
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B.4.6 The modelled versus monitored road NOx component concentrations were 

plotted on a scatter graph as presented on Plate B.1. 

Plate B.1 Scatterplot of unadjusted modelled road NOx vs monitored road 

NOx 

 

B.4.7 Plate B.1 illustrates that the modelled concentrations systematically under-

predict the road component of NOx in relation to the monitored concentrations. 

However, there is significant scatter in the data. To examine whether this 

scatter could be due to some systematic feature, such as the type of road or 

geographic area, a number of verification tests were carried out: 

a. Basic verification – factor applied to all motorways and all A-roads 

separately. 

b. Overall factor – one single verification factor for all receptors. 

c. Detailed verification - splitting the model into 13 verification zones following 

review of the modelled versus monitoring (including splitting specific 

sections of the road network into different zones). 

B.4.8 Following a review of the various verification options it was decided that a 

detailed split of geographically defined verification zones gave the best level of 

performance. The road NOx verification factors for each of the modelled zones 

are presented in Table B.4.  
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 Road NOx verification factors per model verification zone 

Verification zone 
description 

Road NOX 
verification 

factor 

Number of 
monitoring sites 

used 

Number of 
receptors in 

zone 

1. Urban Areas 2.78 49 225 

2. A12 1.51 13 16 

3. A127 Junction 0.97 9 2 

4. A128 2.67 1 3 

5. A13 1.53 7 34 

6. A2 1.18 6 52 

7. A228 3.93 2 33 

8. A289 1.33 2 5 

9. All other A-Roads 1.86 39 240 

10. Dartford Urban 
Gradient 

5.92 1 1 

11. M26 2.65 2 8 

12. Motorways 1.50 53 256 

13. Southfields 2.36 1 3 

B.4.9 When the 13 verification factors in Table B.4 were applied to the raw modelled 

results, total annual mean NO2 concentrations at 93% of the modelled sites 

were within 25% of monitored NO2 concentrations as summarised in Table B.4, 

as opposed to 51% of the sites when no adjustment was applied (Plate B.2). 

B.4.10 Plate B.3 demonstrates that once adjusted for road NOx, total modelled NO2 

concentrations are closer to monitored total NO2 concentrations, than the 

unadjusted total modelled NO2 in Plate B.2.  
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 Model performance statistics 

Parameter 
No 

adjustment 
Road NOx contribution 
adjustment (13 zones) 

Root Mean Square Error (RMSE) 11.2 5.3 

Fractional Bias 0.3 0.0 

Correlation Coefficient 0.63 0.81 

B.4.11 Table B.5 summarises the model performance statistics which show that the 

uncertainty in the predictions of the total NO2 using the unadjusted model would 

have been large, as the RMSE is 11.2 µg/m-3. Additionally, the model had a 

tendency to under-predict actual concentrations prior to adjustment, because 

the fractional bias is greater than zero. When road NOx is adjusted by applying 

the 13 geographical verification factors, the RMSE is reduced from 11.2 µg/m-3 

to 5.3 µg/m-3. The model doesn’t systematically under- or over-predict actual 

concentrations once adjusted because the fractional bias is zero. The adjusted 

model thus provides a much-improved model performance. 

B.4.12 The road NOx adjustment factors were also applied to modelled road 

contribution PM10 concentrations in the absence of sufficient PM10 monitoring 

data. 
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Appendix F  

F.1 Biodiversity survey methodologies 

Introduction 

F.1.1 Survey work is required to comply with Environmental Impact Assessment (EIA) 

and HRA assessment requirements to comply with UK and European wildlife 

legislation (Wildlife and Countryside Act 1981 (as amended), the NERC Act 

(2006) and the Conservation of Habitats and Species Regulations 2010 (as 

amended) – often abbreviated to ‘Habs Regs’). These surveys have been 

informed by the preliminary desk-based study undertaken for the long and short 

list of options, including consultation with key stakeholders and statutory 

consultees. This approach to assessment is also consistent with the principles 

set out in Highways England’s Biodiversity Plan.  

F.1.2 These surveys will inform likely mitigation and/or compensation requirements 

for the Project on a species and habitat-specific basis. Survey information will 

also be used for micro-siting or minor realignments (where the route allows). It 

will inform, where necessary, safe methods of work (eg, root protection zones) 

or licensing requirements. This is specifically for European Protected Species 

which are protected under the Habs Regs, badgers which are protected under 

The Protection of Badgers Act 1992 and water voles which are protected under 

Schedule 5 of the Wildlife and Countryside Act 1981 (as amended)). Surveys 

methodologies follow best practice guidance including, but not restricted to, NE 

and Defra guidelines, DMRB Volume 10, Section 4, Parts 1 to 6 and Chartered 

Institute of Ecology and Environmental Management (CIEEM) Competencies for 

species surveys, as appropriate.  

F.1.3 Unless otherwise stated, surveys are undertaken during the day. If a licence is 

required to undertake the survey this is underlined. All surveys assume a 

minimum of two surveyors, the second surveyor is there either to assist the lead 

surveyor and/or to provide a second person for H&S requirements. Surveys are 

required to inform both the EIA and the HRA. 

Surveys to inform EIA 

Extended Phase 1 habitat and protected species walk over 

When 

F.1.4 Main survey period April to October inclusive. 

F.1.5 The results of the extended Phase 1 habitat and protected species walk over 

survey will identify the habitats present along the route alignment, inform the 

requirement for further surveys for protected species and areas to focus further 

detailed habitat assessment such as NVC. 
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Coverage 

F.1.6 Length of the route plus 50m either side of the Development Boundary, which 

will include all areas of temporary land take, eg, construction compounds. This 

will be extended in areas where desk-based study indicates potential for 

European protected species such as great crested newts (eg, water bodies up 

to 500m from Development Boundary) or bats (eg, 2 - 5km from Development 

Boundary, where existing roosts are identified, up to 10km for any SSSIs 

supporting bats). 

Equipment 

F.1.7 Binoculars, hand lens, red line boundary map, iPad and/or GPS and paper map 

(to record data in the event of an equipment failure) and camera.  

Surveyor experience/licence requirement 

F.1.8 Experienced botanist and protected species ecologist, likely to be a Principal 

Ecologist and assistant. No licence is required for survey. 

Methodology 

F.1.9 The entire extent of land within red line boundary and a 50m buffer will be 

walked by the survey team. The habitat will be classified following the Phase 1 

habitat classification guidelines (JNCC 2010) and any evidence of European 

protected species, habitat for protected species or species of conservation 

concern will be detailed as Target Notes. 

Detailed botanical surveys 

F.1.10 These surveys include, for example, NVC or Defra (open mosaic habitat) OMH 

surveys. 

When 

F.1.11 Main survey period May to September, but dependent on species and habitats. 

Single survey visit per site is required – to coincide with optimal survey period 

for the habitat/species it supports. If detailed mapping to identify the distribution 

of particularly rare/notable species is required, and the collection of quadrat 

data, to assign vegetation to NVC communities.  

Coverage 

F.1.12 Local wildlife sites (eg, Goshems Farm; adjacent to River Thames crossing 

location), important habitats (eg, sites supporting Thames Terrace grasslands 

and important brownfield sites) and areas of noteworthy priority and/or inventory 

habitat (Section 41 habitats, ancient woodlands) identified during the extended 

Phase 1 habitat survey. Invertebrate surveys are also likely to be required in 

these locations.  
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F.1.13 The OMH surveys will identify groups of plants and other features of particular 

importance to invertebrate species to supplement specific invertebrate species 

surveys. 

Equipment 

F.1.14 Hand lens, camera, quadrat, iPad and/or GPS and paper map (to record data in 

the event of an equipment failure) and camera.  

Surveyor experience/licence requirement 

F.1.15 Experienced botanist, likely to be Principal Ecologist and assistant. No licence 

is required for survey 

Methodology 

F.1.16 For NVC survey quadrats will be in homogeneous stands of vegetation 

distributed across the targeted survey area identified during the Phase 1 survey 

and the percentage species composition will be evaluated. In addition, species 

lists will be made that will enable the botanical value of a site to be assessed. 

Survey methodology follows the current NVC survey guidance (Rodwell, 2006). 

Where suspected OMH are identified during NVC surveys, they will be 

assessed following the guidance outlined in the Open Mosaic Habitat Survey 

Handbook (Lush et al., 2013). 

Protected species surveys 

Water vole surveys 

When 

F.1.17 Two surveys, one between mid-April and the end of June and one between July 

and September (inclusive). Surveys should be at least two months apart (Dean 

et al., 2016). 

Coverage 

F.1.18 Initial assessment within Development Boundary. Extent of survey area 

depends on the impact of the Project (Dean et al., 2016) which is detailed 

below:  

a. If crossing location is temporarily affecting ≤50m of watercourse survey 

requirement: 50m upstream and downstream of any affected watercourse. 

b. If works permanently impacting 15-50m of watercourse as survey of the 

footprint of the works and 100-200m upstream and downstream of the 

works. If works are permanently impacting on >50m of watercourse field 

surveys need to cover the footprint of the works, plus any temporary work 

areas and 200m-500m upstream and downstream of the works. 
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Equipment 

F.1.19 Chest /thigh waders (plus wading belt), buoyancy aid, wading pole, rope and 

harness (depending on depth of ditch), throw line, Verkon (disinfectant spray 

required for biosecurity), iPad and/or GPS and paper map (to record data in the 

event of an equipment failure). 

Surveyor experience/licence requirement 

F.1.20 Experienced water vole surveyor and an assistant. No licence required for 

survey. 

Methodology 

F.1.21 All watercourses likely to be affected or impacted by installation of proposed 

crossing points or outfall installations will require a water vole survey. Surveyors 

will enter the watercourse where practical and safe, to evaluate its habitat 

suitability for water voles and search for field signs indicating the presence of 

water voles, eg, dung (droppings), latrines (collections of droppings), feeding 

stations (including feeding remains), burrows (entrance to below ground resting 

sites), tracks (footprints), runs or pathways to feeding areas, watercourse and 

burrows. 

Otter surveys 

When 

F.1.22 Any time of year, but spring is best as evidence is easier to find as water levels 

recede and wet mud is exposed (paw prints can be seen more easily) – no 

seasonal constraints (but avoid periods of heavy rain which would make field 

signs difficult to detect). Surveys should be repeated at 3-monthly intervals over 

a 12-month period to take into account any seasonal variations in otter activity 

(DMRB, 2001). 

Coverage 

F.1.23 Development Boundary. Survey to cover 1km upstream and downstream of 

crossing locations for any watercourse that is crossed by the Development 

Boundary for the Project (DMRB, 2001). 

Equipment 

F.1.24 Chest /thigh waders (plus wading belt), buoyancy aid, wading pole, rope and 

harness (depending on depth of watercourse), Verkon (disinfectant spray 

required for biosecurity), throw line, iPad and/or GPS and paper map (to record 

data in the event of an equipment failure). 

Surveyor experience/licence requirement 

F.1.25 An appropriately experienced and/or licensed otter surveyor and assistant. If a 

holt or lying up location is identified, these must be checked by a licensed 

surveyor, again at three-monthly intervals. If a holt is suspected to be in use 
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(and would be impacted by the Project) further assessment (eg, via trail 

camera) to identify level and type of use (eg, is it a breeding site) would be 

required. 

Methodology 

F.1.26 All watercourses likely to be affected or impacted by installation of proposed 

crossing points or outfall installations will require an otter survey. Surveyors will 

enter the watercourse (where safe to do so) to search for field signs indicating 

the presence of otters, ie, dung (spraints), tracks (footprints), feeding remains, 

otter slides (into water), holts (underground sites) and couches/lying up site 

(above ground sites where otters rest during the day). The methodology would 

follow the guidelines published by Natural England (NE) and Defra (2014) 

CIEEM (2013) and DMRB (2001). 

Invertebrates 

F.1.27 Invertebrate surveys of Ramsar site (only if hydrological impacts from project 

envisaged) and areas of habitat likely to support diverse invertebrate 

assemblage. 

When 

F.1.28 May to September to include two main survey periods between May-June and 

August-September (depending on target species and habitat type). 

Coverage 

F.1.29 OMH and similar habitat identified from desk-based study and Phase 1 Survey 

as likely to support important invertebrate assemblages. Currently, the southern 

tunnel portal location unlikely to directly affect the Ramsar site. If this is not the 

case, then the area of Ramsar site at risk of hydrological/ 

hydrogeological/groundwater impacts from tunnelling and/or changes in air 

quality; ie, at least 200m radii from tunnel portal (for air quality impacts). 

Equipment 

F.1.30 Depending on survey type, surveyors will require a number of the following 

items (Note: this list is indicative, not comprehensive): sweep net, beating tray, 

pouter, containers (plastic buckets for pitfall traps or aquatic sampling), pond 

net, trowel, hand saw, auger, industrial methylated spirit, iPad and/or GPS and 

paper map (to record data in the event of an equipment failure) and camera. 

Surveyor experience/licence requirement 

F.1.31 Experienced Entomologist and an assistant, no licence is required for survey. 

Surveys would aim to provide information on the value of the invertebrate 

assemblage that each site supports. If survey of the Ramsar site is required, the 

Ramsar site species list should be considered in designing survey methodology. 
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Site evaluation should be undertaken using the Natural England Pantheon 

database. 

Methodology 

F.1.32 Survey effort: the typical survey period for an ‘average site’ of between 10 - 

50ha is 3 - 7days (respectively) with each survey day comprising 5 - 7hrs of 

active fieldwork. Duration of fieldwork is therefore dependent on potential 

impacts (air and water) to the site (area requiring survey). Survey techniques 

should include (for terrestrial habitats) standardised sweeping, spot sweeping 

from flowers, ground searching and beating. Passive trapping methods such as 

pitfall, water or malaise traps may be useful to help counteract poor weather 

conditions (but are prone to disturbance). For aquatic habitats surveys may 

need to include pond netting and (potentially) kick-sampling. Surveyors should 

also record detailed site description, map of survey locations and photographs 

of habitats and species (as appropriate) to facilitate assessment of likely 

impacts (Natural England (2014); Drake et al. (2007)). 

Botanical surveys for Ramsar site plant species 

When 

F.1.33 Main survey period June to October: two visits, one in early June/July and one 

later in August/September (subject to modification to align with target species 

flowering or fruiting period). Survey will include sampling aquatic plants within 

ditches. 

Coverage 

F.1.34 Within the Ramsar site/SSSI, targeted surveys and at specified distances from 

the tunnel alignment and tunnel portal. Survey area up to 200m from route 

alignment to take account of air quality impacts, potentially extending further 

depending on anticipated changes to hydrogeology and/or groundwater 

associated with the tunnelling. The current ‘worst case scenario’ is a ‘radius of 

influence’ of 3km around the tunnel portals. Standard modelling of changes in 

air quality in relation to roads has shown that pollution levels reduce to pre-

existing background levels 200m from the road. Therefore, impacts are only 

typically considered where sites lie within a 200m buffer of a road.  

Equipment 

F.1.35 Hand lens, camera, quadrat, iPad and/or GPS and paper map (to record data in 

the event of an equipment failure).  

Surveyor experience/licence requirement 

F.1.36 Experienced botanist, likely to be Principal Ecologist and assistant. No licence 

is required for survey. 
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Methodology 

F.1.37 Quadrats will be distributed across suitable habitat within the area of the site 

identified as potentially impacted by the Project and the percentage species 

composition will be evaluated. In addition, species lists will be made that will 

enable the botanical value of a site to be assessed. Particular attention will be 

paid to habitats of the qualifying plant species identified on the Ramsar site 

designation (if confirmed present). Survey methodology follows the current NVC 

survey guidance (Rodwell, 2006). 

Amphibians (great crested newts) 

When 

F.1.38 Initial HSI surveys will be undertaken for all suitable water bodies identified 

within a 500m buffer of the Development Boundary. If a large number of water 

bodies are identified, environmental DNA (eDNA) surveys may be undertaken 

to identify those which do not support great crested newts, to rule them out of 

any further assessment. If taken forward, eDNA surveys would be carried out 

between mid-April and late June (NE and Defra (2015)). Both the HSI and 

eDNA surveys will be undertaken during the day.  

F.1.39 Ponds confirmed as GCN positive from eDNA (or all ponds if eDNA not 

undertaken) would be surveyed to confirm population size of great crested 

newts, to inform mitigation and licensing requirements. Four to six surveys will 

be undertaken between mid-March and mid-June per pond, with at least two 

surveys occurring between mid-April and mid-May. These surveys are 

undertaken after dark and require access early in the morning to check traps.  

Coverage 

F.1.40 Any ponds or suitable water bodies within a 500m buffer of the Development 

Boundary would be assessed and surveyed. Surveys would record presence of 

other Section 41 amphibians which share similar habitat requirements (eg, 

common toad, pool frog, smooth newt and palmate newt).  

Equipment  

F.1.41 For HSI surveys - Dip net, Verkon (disinfectant spray required for biosecurity), 

camera, iPad and/or GPS and paper map and forms (to record data in the event 

of an equipment failure). For great crested newt surveys: Clu-lite (high powered 

torch), chest/thigh (plus wading belt) waders, buoyancy aid, wading pole, throw 

line, bottle traps (plastic bottles and bamboo canes), Verkon (disinfectant spray 

required for biosecurity), a hand net, iPad and/or GPS and paper map and 

forms (to record data in the event of an equipment failure).  

Surveyor experience/licence requirement 

F.1.42 All surveys require two surveyors and at least one surveyor must be licensed for 

great crested newt surveys. 
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Methodology 

F.1.43 HSI methodology involves surveyors visiting a pond and recording specific 

criteria laid out in Amphibian and Reptile Group of the United Kingdom (ARG) 

UK Advice sheet 5, eg, dimension of the pond, the quality of the water, 

presence of waterfowl, presence of fish and so forth. 

F.1.44 Great crested newt survey methodology taken from Langton et al (2001) and 

NE and Defra (2015). Ponds will be surveyed between four and six times using 

three survey techniques on each visit, depending on the ponds’ characteristics. 

Most commonly these surveys will include trapping (using bottle traps), egg 

searching and torching. Netting will be undertaken if the pond is unsuitable to 

deploy traps in. Typically, bottle traps will be deployed in the late afternoon and 

a search for eggs will occur at the same time. A high-powered torch (Clu-lite) 

will be used to search for newts after dark. Note: torch survey results are 

subject to high variation due to weather conditions, and so should only be 

carried out under the following conditions: night-time air temperature >5°C, 

no/little wind, no rain. Bottle traps are collected early the following morning 

(Note: traps should not be left for longer than 6-7hrs in hot weather conditions) 

and any newts or other amphibians released. Egg search requires a check of 

submerged vegetation for great crested newt eggs and is carried out in daylight 

either prior to setting bottle traps or on their retrieval in the morning. As soon as 

great crested new eggs are confirmed present, no further egg search should be 

undertaken. 

Reptiles 

When 

F.1.45 April to May (inclusive), and September mid-morning and late afternoon. 

Coverage 

F.1.46 Within the Development Boundary in areas identified by the extended Phase 1 

and protected species walkover survey and any potential receptor sites 

adjacent to the Development Boundary (as translocation is likely to be 

required).  

Equipment 

F.1.47 0.5m x 0.5m squares of roofing felt or corrugated metal, spray paint, adder 

handling gloves, a snake stick, iPad and/or GPS and paper map (to record data 

in the event of an equipment failure) and camera.  

Surveyor experience/licence requirement 

F.1.48 Experienced surveyor and assistant. No licence is required for survey of 

common reptiles. However, surveys for smooth snakes and sand lizards require 

an appropriately licensed surveyor. All surveyors would have venomous snake 
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training if the desk study identifies that adders are present within the 

Development Boundary or any potential off-line receptor sites.  

Methodology 

F.1.49 Methodology follows the guidance published by Froglife (1999), NE and Defra 

(2015). Reptile surveys incorporate two survey techniques: artificial refuges 

(‘tins’) and direct observation. Direct observation is usually undertaken in 

conjunction with the use of artificial refuges. This involves walking slowly 

scanning the area 3-4m in front of the surveyor, paying particular attention to 

natural (as well as artificial) basking locations. The survey will encompass all 

Section 41 reptile species identified from desk-based study (eg, grass snakes, 

adders, slow worms, common lizards and, if present, smooth snake and sand 

lizard). 

F.1.50 Reptile tins are typically deployed at a minimum density of 10 tins/ha, in areas 

of suitable reptile habitat (sunny areas near to cover), eg, along hedgerow 

bases, grassy banks, rides or verges. The tins act as artificial basking sites and 

refuges. Tins are left to ‘bed in’ for a minimum of 2 weeks (to allow animals to 

find and start using them). These are then checked for the presence of reptiles 

(both basking on top and resting beneath the tins) on a minimum of seven 

occasions during suitable conditions (as appropriate to time of year and daytime 

temperatures). 

Ornithology surveys 

Breeding bird surveys 

When 

F.1.51 April to June (inclusive), starting ideally 06:00–07:00 BST and no later than 

09:00 BST. Additional visits during evenings [(timings)] would be required where 

crepuscular species are identified through desk-based study and the extended 

Phase 1 survey. Up to two years of surveys to inform the EIA assessment. 

Following initial year of surveys, we will review the requirement to extend the 

survey period to earlier (eg, February and/or March) or later (July) in the year.  

Coverage 

F.1.52 Breeding bird surveys will be required within the Development Boundary 

+ 500m buffer, depending on desk study findings and extended Phase 1 survey 

and protected species walk over. This data should be no more than two years 

old when the application is submitted - survey will include Section 41 bird 

species, if present. 

Equipment 

F.1.53 Binoculars, iPad and/or GPS and paper map (to record data in the event of an 

equipment failure) for each surveyor.  
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Surveyor experience/licence requirement 

F.1.54 Experienced bird surveyors and assistants, no licence is required for survey.  

Methodology 

F.1.55 Breeding bird surveys follow methodology from Gilbert et al. (1998). Transects 

that were walked along included hedgerows and suitable habitat. Surveyors will 

use binoculars and will plot observations (both audial and visual) of Schedule 1, 

Section 41, Red list and Amber list species on a transect map, with a tally kept 

of all other bird species.  

Winter and migration bird surveys 

When 

F.1.56 September to March (inclusive). 

Coverage 

F.1.57 Winter bird surveys will be required within the Development Boundary +  500m 

buffer, depending on desk study findings and Extended phase 1 and protected 

species walk over. This data should be no more than two years old when the 

application is submitted - survey will include Section 41 bird species, if present. 

One year of surveys will be required to inform the EIA assessment. 

Equipment 

F.1.58 Binoculars, iPad and/or GPS and paper map (to record data in the event of an 

equipment failure) for each surveyor.  

Surveyor experience/licence requirement 

F.1.59 Experienced bird surveyors and assistants. No licence is required for survey.  

Methodology 

F.1.60 Winter surveys will follow generic methodology from Gilbert et al. (1998) will be 

focused within the red line boundary. Transect that were walked along included 

hedgerows and suitable habitat. Surveyors will use binoculars and will plot 

observations (both audial and visual) of Schedule 1, Red list and Amber list 

species on a transect map, with a tally kept of all other bird species. These 

surveys are likely to coincide with the potential functional habitat transect 

surveys for the HRA, detailed below. 

Tidal bird surveys 

When 

a. Spring passage: April to June inclusive 

b. Autumn passage: July to October inclusive 

c. Wintering birds: November to March inclusive 
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F.1.61 Spring and autumn passage and wintering bird surveys will include hours of 

darkness around dusk and dawn (linked to timing of high and low tides) and will 

also require nocturnal surveys. Two years of spring and autumn passage and 

wintering bird surveys are required to inform the HRA. 

Coverage 

F.1.62 For spring and autumn passage and wintering birds: River crossing location 

including Ramsar site/SPA/SSSI and areas of potential functional habitat. 

Assessment of potential functional habitat would cover anything suitable up to 

1km inland from the SPA boundary and within 1km of the route. 

F.1.63 Survey to include 500m buffer either side of crossing locations in terms of 

vantage point locations. Two years of data are required. 

Equipment 

F.1.64 Binoculars, high powered telescope and tripod, walkie-talkie, iPad and/or GPS 

and paper map (to record data in the event of an equipment failure) for each 

surveyor. 

Surveyor experience/licence requirement 

F.1.65 Bird surveyors with experience of wader and waterfowl surveys and assistant. 

No licence is required for survey. 

Methodology 

F.1.66 Twice-monthly vantage point (VP) surveys will be undertaken from high to low 

tide (or vice versa). Counts will be made hourly, for a total of 6 hours. VPs will 

be located at either side of the river, for any crossing option going forward. This 

survey will occur during all survey periods and follows methodology detailed in 

Gilbert et al., (1998). Transect surveys will be undertaken once a month in all 

survey periods for spring, autumn and winter. These will focus on suitable 

roosting habitat associated with the Thames Estuary and Marshes SPA, located 

within 1km of the proposed crossing locations. During each survey visit, the 

surveyors would also walk a predefined transect route around the boundaries of 

the fields within and adjacent to the proposed construction areas in order to 

assess the potential impacts upon SPA species and other wintering birds of 

conservation concern that may be using the fields to forage or roost. The 

transect surveys would be undertaken to coincide with the period two hours 

either side of high-tide when birds are more likely to be using fields for foraging. 

For all transect surveys, surveyors will carry binoculars, and will be plotting 

observations (both audial and visual) of Schedule 1, Red list and Amber list 

species on a transect map, with a tally kept of all other bird species. For VP 

surveys, surveyors will use telescopes and binoculars and record all waterfowl 

and waders and a tally will be kept of non-focal species. 
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Nocturnal bird surveys 

When 

F.1.67 November to March inclusive 

Coverage 

F.1.68 Areas within 1km of the Thames Estuary identified as being functionally linked 

to the SPA and Ramsar site. 

Equipment 

F.1.69 Night vision equipment and infra-red light source. 

Surveyor experience/licence requirement 

F.1.70 Bird surveyors with experience of wader and waterfowl surveys and assistant. 

No licence is required for survey.  

Methodology 

F.1.71 Survey of potential functionally linked habitat from a series of fixed VPs during 

the hours of darkness, ideally timed to coincide with two hours high tide when 

birds most likely to use functionally linked habitat. 

Noise surveys 

Noise surveys for birds 

When 

F.1.72 Once a quarter, currently proposed to cover March, May, September and 

November (encompassing all key seasonal constraints: breeding birds, spring 

and autumn passage and over-wintering). Noise specialists will confirm the 

duration required for each survey visit to collect a representative sample of 

baseline conditions. 

Coverage 

F.1.73 Noise monitoring, to establish the existing baseline, within 500m of the 

Development Boundary (ie, Development Boundary + 500m buffer) and within 

SPA and Ramsar site boundaries and areas of potential functional habitat that 

lie within the Development Boundary + 500m buffer. Note: the exact survey 

locations may be subject to change as the Project design is finalised. This 

baseline noise data will be interpreted in relation to previously reported noise 

disturbance distances for the SPA/Ramsar site wetland birds, as well as direct 

observations during the bird survey work of any loud noises, and will be used to 

interpret the likely impacts of construction and operation (once noise contouring 

mapping has been produced).  

Equipment 

F.1.74 Noise monitor and tripod. 
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Surveyor experience/licence requirement 

F.1.75 No licence is required for survey. Noise specialist and ecologists will agree the 

locations where equipment would be deployed. Noise sampling (to obtain 

baseline) would be carried out once a quarter and will coincide with the 

fortnightly bird surveys in relation to the SPA and Ramsar sites. 

F.1.76 Equipment will be set up and retrieved by noise specialists at the end of every 

survey. 

Methodology 

F.1.77 Noise monitor will be set up at the appropriate location (and height – relative to 

bird behaviours). Analysis of the results will be undertaken by noise specialist. 

This data will be interpreted in relation to observations of birds’ behaviour during 

the surveys. 

Dormice surveys 

When 

F.1.78 Surveys are undertaken between April to October (inclusive) for monitoring 

using nest tubes and September to December for nut searches.  

Coverage 

F.1.79 Survey of suitable habitat within the Development Boundary + 500m buffer, 

specifically woodland that will either be lost under the footprint of the Project or 

which is directly linked to hedgerows that will be bisected by the Project.  

Equipment 

F.1.80 Nest tubes, wire, markers, handling bag and iPad and/or GPS and paper map 

(to record data in the event of an equipment failure) and camera.  

Surveyor experience/licence requirement 

F.1.81 Experienced surveyor, likely to be Senior Ecologist and an assistant. Licensed 

surveyor required for nest tube checks. 

Methodology 

F.1.82 For nest tubes: these will be deployed in habitat suitable for dormice, with at 

least 50 tubes used to sample a site, spaced every 20m. These tubes will be 

kept out for the entire season and will be checked regularly (approximately once 

a month) and a survey ‘score’ of 20 will need to be obtained using the survey 

guidance index of probability (Bright et al. 2006).  

F.1.83 Nut searches (looking for distinctive dormouse gnawed hazelnuts) will occur 

along hedgerows and in wooded areas. This involves collecting 100 hazelnuts, 

for each hedgerow or woodland area, that have been opened by small rodents 

(voles and mice) but avoiding caches made by these species and also ignoring 
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nuts opened by squirrels. If this sample contains no nuts that have been opened 

by dormice it is highly probable that dormice are not present (Vaughan 2009), 

but this survey technique should not be used in isolation to confirm absence of 

dormice due to risk of ‘false negative’ where dormice densities are low (NE & 

Defra (2015). This method can, therefore, only be reliably used to confirm 

presence of dormice.  

F.1.84 If dormice will be adversely affected by the Project, it will be necessary to install 

nest boxes to obtain a population estimate to inform mitigation and licensing 

requirements for the Project (DMRB, 2001). The requirement for a more 

detailed dormouse survey would be identified following the initial dormouse 

survey in year 1. 

Bat surveys 

F.1.85 All bat surveys will be undertaken in accordance with BCT Bat Survey 

Guidelines (Collins, 2016). 

Preliminary ground level tree inspections 

When 

F.1.86 January to March.  

Coverage 

F.1.87 Along the entire length of the route within the Development Boundary + 50m.  

Equipment 

F.1.88 Tablet (with GPS and camera), binoculars, Clu-lite torch, tape measure, 

endoscope (only to be used by a Natural England Class 2 Bat Licence holder), 

ladder, mirror, plastic bags/pots for dropping samples, appropriate personal 

protective equipment (PPE) as required by location, mobile phone(s), first aid 

kit. 

Surveyor experience/licence requirements 

F.1.89 Experienced survey team, led by a Natural England Class 2 Bat Licence holder. 

Methodology 

F.1.90 Identified trees will be inspected to identify and record any potential roost 

features (including split branches, woodpecker holes and lifted bark) which 

could support roosting bats. Where accessible from the ground an endoscope 

will be used, by a suitably licensed surveyor (Natural England Class 2 Bat 

Licence holder), to inspect feature(s). A record will be taken of all evidence (inc. 

the presence of bats, droppings or staining), and the location(s) and dimensions 

of potential roost features. Where present a sample of bat droppings may be 

taken for further analysis. Additional information regarding the surrounding 

habitat will also be recorded. 
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F.1.91 The suitability of a given feature will be determined based on the evidence 

found and professional judgement. Where possible, evidence will be recorded 

to allow an assessment of the likely species of bat which may use the feature, 

and the time of year at which a feature may be used. 

F.1.92 A recommendation for any required further surveys, including the number and 

form these surveys should take, will be made on the basis of the suitability of a 

feature for roosting bats, in line with BCT Bat Survey Guidelines (Collins, 2016). 

A preference will be made for further surveys to take the form of endoscope 

inspections from the ground or tree climbing surveys, due to the greater degree 

of information that can be gathered by these methodologies when considering 

trees. Where these surveys are not suitable further surveys will take the form of 

emergence and/or re-entry surveys. 

Internal and external building inspections 

When 

F.1.93 No seasonal constraints, although if a roost is present the ability to confirm the 

roost type (eg, maternity, mating, hibernation) may be limited depending on the 

timing of inspections. 

Coverage 

F.1.94 Buildings within the Development Boundary + 50m that have been identified as 

being impacted by the proposed development. 

Equipment 

F.1.95 Tablet (with GPS and camera), binoculars, Clu-lite torch, endoscope (only to be 

used by a Natural England Class 2 Bat Licence holder), ladder, mirror, plastic 

bags/pots for dropping samples, appropriate PPE as required by location, 

mobile phone(s), first aid kit. 

Surveyor experience/licence requirements 

F.1.96 Experienced survey team, led by a Natural England Class 2 Bat Licence holder. 

Methodology 

F.1.97 Identified buildings will be inspected externally and, where access allows, 

internally to identify and record any potential roost(s) and/or potential access 

point(s) (including gaps in brickwork/roof tiles/soffits/fascias/wall tops and gable 

ends, lifted or missing roof felt/lead flashing, and open or broken windows etc). 

Where appropriate and accessible, features will be inspected by a Natural 

England Class 2 Bat Licence holder using an endoscope. If necessary, a ladder 

will be used to gain access to areas within buildings. A record will be taken of all 

evidence (inc. the presence of bats, droppings, staining and/or feeding remains) 

and the location(s) and dimensions of any potential roost features and/or 

access point(s). Where present, a sample of bat droppings may be taken for 
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further analysis. Additional information regarding the surrounding habitat will 

also be recorded. 

F.1.98 The suitability of a building for roosting bats will be determined based on the 

evidence found and professional judgement. Where possible, evidence will be 

recorded to allow an assessment of the likely species of bat which may use the 

building, and the time of year during which it may be used. 

F.1.99 A recommendation for any required further surveys, including the number of 

additional surveys will be made based on the suitability of the building for 

roosting bats, in line with the BCT bat survey guidelines (Collins, 2016). Further 

surveys will be undertaken in the form of emergence and/or re-entry surveys. 

Road and rail structure inspection – for roosting bats 

When 

F.1.100 No seasonal constraints, although if a roost is present the ability to confirm the 

roost type (eg, maternity, mating, hibernation) may be limited depending on the 

timing of inspections. 

Coverage 

F.1.101 Road and rail structures (culverts, underbridges and overbridges) within the 

Development Boundary + 50m that have been identified as being impacted by 

the proposed development. 

Equipment 

F.1.102 Tablet (with GPS and camera), binoculars, Clu-lite torch, endoscope (only to be 

used by a Natural England Class 2 Bat Licence holder), mirror, plastic 

bags/pots for dropping samples, appropriate PPE as required by location, 

mobile phone(s), first aid kit. 

Surveyor experience/licence requirements 

F.1.103 Experienced survey team, led by Natural England Class 2 Bat Licence holder. 

Both surveyors will have undertaken the appropriate training, medical(s) and 

inductions required to enable work on the relevant infrastructure. 

Methodology 

F.1.104 Identified road and rail structures will be inspected externally, and where access 

allows, internally to identify and record any potential roost feature(s) (inc. 

crumbling mortar and expansion joints). Where accessible, features will be 

inspected by a Natural England Class 2 Bat Licence holder using an 

endoscope. A record will be taken of all evidence (including the presence of 

bats, droppings and/or staining) and the location(s) and dimensions of any 

potential roost features. Where present, a sample of bat droppings may be 
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taken for further analysis. Additional information regarding the surrounding 

habitat will also be recorded. 

F.1.105 The suitability of a structure for roosting bats will be determined based on the 

evidence found and professional judgement. Where possible, evidence will be 

recorded to allow an assessment of the likely species of bat which may use the 

building, and the time of year during which it may be used.  

F.1.106 A recommendation for any required further surveys, including the number of 

additional surveys will be made based on the suitability of the structure for 

roosting bats, in line with the BCT Bat Survey Guidelines (Collins, 2016). 

Further surveys will be undertaken in the form of emergence and/or re-entry 

surveys. 

Tree climbing surveys – to assess for roosting bats 

When 

F.1.107 No seasonal constraints, although if a roost is present the ability to confirm the 

roost type (eg, maternity, mating, hibernation) may be limited depending on the 

timing of inspections. The presence of other protected species must be 

considered and timings amended where necessary. 

Coverage 

F.1.108 Trees identified, following extended Phase 1 habitat and protected species 

surveys and preliminary ground level tree inspections, as having moderate or 

high roost suitability along the length of the route within the Development 

Boundary + 50m, where the potential for impacts, should bats be present, has 

been identified.  

Equipment 

F.1.109 Tablet (with GPS and camera), binoculars, Clu-lite torch, endoscope (only to be 

used by a Natural England Class 2 Bat Licence holder), ladder, climbing 

harness, ropes and helmets, mirror, plastic bags/pots for dropping samples, 

appropriate PPE as required by location, mobile phone(s), first aid kit. 

Surveyor experience/licence requirements  

F.1.110 Experienced survey team, led by a Natural England Class 2 Bat Licence holder. 

Both surveyors will hold the appropriate climbing qualifications (including aerial 

rescue) (certified in Tree Climbing and Aerial Rescue Techniques (formally 

NPTC CS38)). 

Methodology 

F.1.111 Tree climbing surveys will be undertaken on trees assessed as being of 

moderate or high suitability to support roosting bats following preliminary ground 

level tree inspections. The number of tree climbing surveys undertaken on any 
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given tree will be determined by the suitability category assigned to a feature. 

Only those trees assessed as suitable and safe to climb will be surveyed in this 

manner, this assessment will be made following the completion of a full and 

comprehensive tree specific risk assessment for each tree prior to each 

climbing survey. 

F.1.112 Identified trees assessed as suitable and safe to climb following the tree-

specific risk assessment will be climbed by a single surveyor using appropriate, 

certified, climbing equipment including a harness and ropes. A second surveyor 

will remain on the ground to assist the climber as required. The climber will be a 

Natural England Class 2 Bat Licence holder and both surveyors will hold 

appropriate climbing qualifications (including aerial rescue) (certified in Tree 

Climbing and Aerial Rescue Techniques (formally NPTC CS38)). 

F.1.113 The climber will record additional information related to the potential roost 

feature(s) previously identified, including any information that it was not possible 

to gain from ground level tree inspections. Potential roost features will be 

inspected using an endoscope and/or Clu-lite. Any evidence indicating the 

presence of bats will be recorded (inc. the presence of bats, droppings and/or 

staining). Where present, a sample of bat droppings may be taken for further 

analysis. 

F.1.114 The suitability of a feature may be reassessed following tree climbing surveys 

due to the increased level of information collected. This may result in an 

alteration to the number of further surveys recommended. 

Emergence/re-entry surveys 

When 

F.1.115 April to October (core survey period May to September). These surveys are 

nocturnal. Surveys will be undertaken from 15 minutes before sunset for 1.5 to 

2 hours after sunset and/or from 1.5 to 2 hours before sunrise up to 15 minutes 

after sunrise. The frequency of surveys is determined based on the roost 

suitability categorisation as detailed below: 

a. Low suitability – Buildings/Structures – one emergence or re-entry survey 

between May and August. Trees – no surveys required. 

b. Moderate suitability – Buildings/Structures and Trees – two surveys, 

consisting of one emergence survey and one re-entry survey, separated by 

at least two weeks, with at least one survey between May and August.  

c. High suitability – Buildings/Structures and Trees – three surveys, consisting 

of one emergence survey, one re-entry survey, and one further emergence 

or re-entry survey. Each survey should be separated by at least two weeks, 

with at least two surveys between May and August. 
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Coverage 

F.1.116 Buildings, structures and trees along the length of the route within the 

Development Boundary + 500m where a review of the proposed works and 

desk study records have indicated the potential for impacts on bats. Emergence 

and re-entry surveys will be used as the primary further survey method for 

buildings and other structures. Emergence/re-entry surveys will only be used for 

further surveys on trees where ground level endoscope or tree climbing surveys 

are not suitable, due to the limitations that can be associated with this survey 

method when considering trees1. 

Equipment 

F.1.117 Batlogger M bat detectors, headphones, digital recorders, walkie-talkies, head 

torches, Tablet (with GPS and camera), Weather-writer, maps, pens, 

appropriate PPE as required by location, mobile phone(s), first aid kit. 

Surveyor Experience/Licence Requirements  

F.1.118 Experienced survey team, to be led by an ecologist experienced in leading bat 

activity surveys. 

Methodology 

F.1.119 Surveyors will be positioned around the tree, building or structure observing 

potential roost features/access points identified on the tree, building or structure 

and will use Batlogger M bat detectors in manual mode with headphones to 

record bat echolocation calls and determine if any bats leave or return to the 

tree, building or structure. Associated commentaries detailing survey dates, 

conditions, and the nature of any activity will be recorded using digital 

recorders. Recorded bat echolocation calls will be analysed by an experienced 

analyst using Batexplorer. 

Activity transect survey 

When 

F.1.120 April to October (core survey period May to September). These surveys are 

nocturnal. Surveys will be undertaken from 15 minutes before sunset for 1.5 to 

2 hours after sunset and/or from 1.5 to 2 hours before sunrise up to 15 minutes 

after sunrise. Transects will be supported by the deployment of Song Meter 

                                                           
 

 

 

1 These include the visibility of a potential roost feature from the ground in low light levels, the potential for 
tree limbs and/or vegetation to obstruct the view from the ground of potential roost features, and that 
emerging bats may not immediately echolocate or that echolocation may happen at a height and/or angle to 
the surveyor on the ground that prevents a bat detector from picking up the call. 
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SM4BAT FS static bat detectors, deployed for 5 consecutive nights. The 

frequency of surveys is determined based on habitat suitability, as detailed 

below: 

a. Low suitability – one survey per season with one static bat detector (Spring 

= April/May, Summer = June/July/August, Autumn = September/October). 

b. Moderate suitability – one survey per month between April and October with 

2 static bat detectors. At least one survey should consist of a dusk and pre-

dawn transect within a 24-hour period. 

c. High suitability – up to 2 surveys per month between April and October with 

3 static bat detectors. At least one survey should consist of a dusk and pre-

dawn transect within a 24-hour period. 

Coverage 

F.1.121 An appropriate sample of habitats (including watercourses, woodland and 

meadows) available for bats along the length of the route, within the 

Development Boundary + 500m buffer, as well as adjacent habitats where desk 

study records, a review of aerial photographs and professional judgement 

indicate the potential for impacts upon bats. 

Equipment 

F.1.122 Batlogger M bat detectors, headphones, digital recorders, walkie-talkies, head 

torches, Song Meter SM4BAT FS static bat detectors with associated cables 

and microphones, Tablet (with GPS and camera), Weather-writer, maps, pens, 

appropriate PPE as required by location, mobile phone(s), first aid kit. 

Surveyor experience/licence requirements 

F.1.123 Experienced survey team, to be led by an ecologist experienced in leading bat 

activity surveys. 

Methodology 

F.1.124 Activity transect surveys will be undertaken by pairs of surveyors from sunset 

until two to three hours after sunset. A predetermined, during daytime scoping, 

route will be walked at a steady pace. Where the length of the transect allows, 

surveyors will walk the route on multiple occasions to allow points on the 

transect to be surveyed at different times of the night. Each pair of surveyors 

will use a Batlogger M bat detector in manual mode to record bat echolocation 

calls and a digital recorder on which commentaries detailing survey dates, 

conditions and the nature of any activity. 

F.1.125 Between one and three Song Meter SM4BAT FS static bat detectors will also 

be deployed at points along the transect route. The number of static bat 

detectors will be determined based on the habitat suitability. Detectors will be 

placed at appropriate points to sample the range of habitats covered by a 
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transect and will be left in place for five consecutive nights, which will include 

the night on which the manned activity transect is undertaken. Static detectors 

will be programmed to turn on 30 minutes before sunset and to turn off 30 

minutes after sunrise. 

F.1.126 Bat echolocation data recorded by Batlogger M bat detectors will be analysed 

by an experienced analyst using Batexplorer. Bat echolocation data recorded by 

Song Meter SM4BAT FS static bat detectors will be analysed by auto-

identification software with a proportional degree of manual verification in 

BatSound. The extent of manual verification will be determined by ecologist 

experienced in static bat detector surveys and the use of auto-identification 

software. Manual verification will be undertaken by an experienced analyst. 

Crossing point surveys 

When 

F.1.127 April to October (core survey period May to September). Each identified 

crossing point will be surveyed by static detectors for a period of five 

consecutive days once a month. Static detectors will be deployed and collected 

during daylight hours. There may be a need for further manned activity surveys 

at these locations which would be nocturnal. If required these surveys would be 

undertaken from 15 minutes before sunset for 1.5 to 2 hours after sunset and/or 

from 1.5 to 2 hours before sunrise up to 15 minutes after sunrise. 

Coverage 

F.1.128 Linear features (inc. tree lines, hedgerows, woodland edge, watercourses) 

identified along the length of the route that will be bisected by the proposed 

development. These are informed by the findings of extended Phase 1 habitat 

and protected species surveys, desk study roost records, habitat assessment 

and professional judgement. 

Equipment 

F.1.129 Song Meter SM4BAT FS bat detectors with associated cables and 

microphones, Tablet (with GPS and camera), Weather-writer, maps, pens, 

appropriate PPE as required by location, mobile phone(s), first aid kit. If further 

manned activity surveys are required the additional equipment would be 

required: Batlogger M bat detectors, headphones, digital recorders, walkie-

talkies, head torches. 

Surveyor experience/licence requirements 

F.1.130 Static detectors will be deployed by an experienced survey team led by an 

ecologist experienced in the positioning and setting up of Song Meter SM4BAT 

FS bat detectors. If further manned activity surveys are required these surveys 

would be undertaken by an experienced survey team led by an ecologist 

experienced in leading bat activity surveys. 
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Methodology 

F.1.131 Crossing point surveys will be conducted by Song Meter SM4BAT FS static bat 

detectors. Each crossing point will be surveyed by a minimum of 2 static bat 

detectors which will be deployed at suitable points along a linear feature to 

allow for the assessment of the linear feature as a bat commuting route. Each 

detector will be deployed for five consecutive nights. Should initial results 

indicate the requirement for further manned activity surveys these will be 

undertaken in addition to static detector surveys. A team of surveyors would be 

positioned at appropriate points along the linear feature using Batlogger M bat 

detectors to record bat echolocation calls, and digital recorders to record audio 

commentaries detailing survey dates, conditions and the nature of any activity. 

The frequency of such surveys would be determined based on habitat 

suitability, static detector data and professional judgement. 

F.1.132 Bat echolocation data recorded by Song Meter SM4BAT FS static bat detectors 

will be analysed by auto-identification software with a proportional degree of 

manual verification in BatSound. The extent of manual verification will be 

determined by an ecologist experienced in static bat detector surveys and the 

use of auto-identification software. Manual verification will be undertaken by an 

experienced analyst. 

Badger surveys 

When 

F.1.133 Early winter is the best time to undertake surveys, when vegetation is dying 

back, eg, November and December. However, if required, surveys can be 

undertaken at any time of year if, for example, access restraints restrict survey 

timings.  

Coverage 

F.1.134 All suitable habitat within a 500m buffer of the Development Boundary would be 

assessed and surveyed. The survey footprint may need to be widened to 1km 

(as necessary) to locate nearby setts or other features of importance (DMRB 

1997).  

Equipment 

F.1.135 iPad and/or GPS and paper map (to record data in the event of an equipment 

failure) and camera.  

Surveyor experience/licence requirement 

F.1.136 Experienced surveyor, likely to be senior ecologist and assistant, no licence is 

required for survey. 
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Methodology 

F.1.137 Survey methodology is provided by NE (2015). Areas identified as potentially 

suitable for badgers, which could not be ruled out during the Phase 1 survey, 

will be surveyed further and all setts will be classified confirming level of use 

and current occupation. All areas of suitable habitat (eg, areas of woodland, 

dense scrub, field margins) will be searched thoroughly for signs of badger 

activity, eg, tracks (footprints), badger runs (paths), latrines (dung pits), badger 

hair on fences and vegetation, snuffle holes (evidence of digging for food), sett 

entrances, and bedding or spoil heaps outside sett entrances (NE and Defra 

2015). 

F.1.138 If a sett is identified within 1km of the Development Boundary, and confirmed as 

active (and will be directly impacted by proposals), a bait marking survey will be 

carried out to determine the territorial boundaries of the sett and if the animals 

using the sett have an alternative place of shelter (this will also determine if 

there is the requirement to provide a replacement artificial sett and inform the 

mitigation proposals, ie, a suitable location for the replacement sett). 

Badger bait marking survey 

When 

F.1.139 During Late February to early April or early September and mid-October. 

Coverage 

F.1.140 Approximately 1km around sett that will be impacted, all other setts in the 

immediate vicinity that a badger from the sett to be impacted could reach.  

Equipment 

F.1.141 Buckets, peanuts, golden syrup, peanut butter, coloured beads (red, blue, 

orange white, not muted or similar colours - enough colours to be different for 

each sett within the survey), spade (to deploy bait), signs for members of the 

public (if in a public location) and iPad and/or GPS and paper map (to record 

data in the event of an equipment failure) and camera.  

Surveyor experience 

F.1.142 Experience of looking for signs of badgers beneficial when looking for coloured 

pellets.  

Methodology 

F.1.143 Plastic beads are mixed with peanuts and syrup bait and placed in the vicinity of 

each sett. Different coloured beads are placed at each sett. Dung pits and 

latrines are checked after bait deployment and the colour beads in the dung pits 

are recorded. Bait marking and latrine inspections should be undertaken on a 

daily basis for approximately three weeks depending on bait uptake and 

weather conditions (Scottish Natural Heritage (SNH) 2004). 



Lower Thames Crossing 
Preliminary Environmental Information Report 

Appendices 
Chapter 9: Terrestrial Biodiversity 

 

HE540039-CJV-GEN-GEN-REP-ENV-00015 
Date published – 24/09/2018 268 

Uncontrolled when printed – Copyright © 2018 
Highways England Company Limited – all rights reserved 

 

Lower plants (fungi, bryophytes, lichens) 

F.1.144 Detailed desk study coupled with extended Phase 1 survey to confirm presence 

of suitable habitats would inform the requirement to undertake detailed surveys 

for notable Section 41 lower plants, which will also be dependent on the likely 

impacts of the Project on local populations and whether detailed mitigation 

would be required. Note, specialist surveyor is likely to be required if surveys for 

lower plants are required. 
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Appendix G 

G.1 Landfill data 

G.1.1 Table G.1 and Table G.2 provide details of most of the landfill sites (both 

historic/closed landfill sites and authorised landfill sites) within 250m of the 

Project. The reference numbers are marked on Figure 11.5 in Volume 3, where 

they intersect the Project. 

G.1.2 An authorised landfill site is a landfill site which has been permitted by the EA or 

local authority, however it may not be currently active. 

G.1.3 Note that the landfills listed in these tables are recorded landfill sites. There may 

be other unrecorded or pre-licence landfills present in the area which are not 

captured in the tables. 

 Historic/closed landfill sites 

Landfill site Ref Year open Year closed Years in 
operation  

Waste type 

Goshems Farm THU 048 Not known 1958 - River Dredgings, 
Household, Inert 
Cap 

Wm Cory & 
Sons/East Tilbury 
Marshes 

THU 017 1932 
(licensed in 

1979) 

1991 59 Household, 
Industrial, 
Commercial, 
Liquids 

Tilbury B Power 
Station 

THU 011 Not known Not known - Fly Ash/PFA 

Low Street 
Brickworks 

THU 062 1956 1977 21 Industrial  

Low Street THU 061 1969 1976 7 Non-hazardous, 
Industrial 
Commercial 

Millers Sand and 
Gravel 
Pits/Mobbs Farm 

THU 058 

THU 073 

1948 1965 17 Household 
Commercial 

Ockendon Grays 
Area No 3 

THU 091 1974 Not known -  Non-hazardous, 
Inert (recent).  

Road gully 
sweepings and 
asbestos 
(historical) 
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Landfill site Ref Year open Year closed Years in 
operation  

Waste type 

Groves Farm, 
Ockendon Road 
(located east of 
North Road 
(B186)) 

THU 045  1969 19  Household 

Hall Farm 
(located west of 
North Road 
(B186))  

HAV 28 1959 1984 25 Inert, 
Commercial, 
Household 

Groves Farm 
(located east of 
North Road 
(B186)) 

THU 007 1972 1978 6 Inert, Industrial, 
Commercial  

Baldwins Farm 
Landfill 

- Not known Not known - Inert, Industrial 

Stubbers Outdoor 
Pursuits Centre 

HAV 22 1979 1989 10 Inert, Industrial 

Grange Farm  THU 006 1974 1990 16 Inert, 
Commercial, 
Household 

Filborough 
Landfill 

 Not known 1991 - Inert, Commercial 

Linford Quarry THU 086 

THU 026 

THU 027 

1984 1993 9 Inert, Industrial 

Love Lane THU 004 1934 1988 54 Inert, Industrial, 
Commercial 

Saltings THU 042 1988 1993 5 River Dredgings, 
Inert, Liquid 
Sludge 

Princess 
Margaret Road 

THU 066 Not known Not known - Non-hazardous, 
Industrial, 
Commercial 

The East Tilbury 
Quarry 

THU 030 Not known Not known - Non-hazardous, 
Industrial  

Orsett Heath 
Recreation 
Ground 

- Not known Not known - Domestic Refuse 

Land adjoining 
Chapmans Farm 

HAV38 Not known Not known -  

Pinchon Hayward 
Site 

HAV42 1986 1988 2 Inert 
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   Authorised landfill sites 

Landfill site Reference and licence 
status 

Year 
opened 

Years in 
operation 

Waste type 

RWE nPower plc, 
Fort Road Tilbury 

Area B NAT 002/Expired 1978 38 Industrial Waste 
(Factory 
Curtilage) 

RWE nPower plc, 
Fort Road Tilbury 

Area A1, A2 & C 
NAT001/Expired 

1991 25 Industrial Waste 
(Factory 
Curtilage) 

RWE nPower plc, 
Fort Road, Tilbury 

Area A3 INT004/Expired 2001 15 Industrial Waste 
(Factory 
Curtilage) 

RWE nPower plc, 
Fort Road Tilbury 

Area C2 INN002/Expired 2001 15 Industrial Waste 
(Factory 
Curtilage) 

Veolia ES 
Cleanaway (UK) 
Ltd, Medebridge 
Road (East)  

CLE005/FP3236LV/Issued 1990 26 Co-Disposal 
(licence expired 
– planned 
reopen in next 5 
yrs) 

Veolia ES 
Cleanaway (UK) 
Ltd, Medebridge 
Road (East)  

CLE002/BW0410IH/Expired 
(planned reopen in next 5 
yrs) 

1997 19 Co-Disposal 
(licence expired 
– planned 
reopen in next 5 
yrs) 

Clearserve Ltd / 
Rainbow Shaw 
Quarry 

CLE003/XP3430LS/Issued 1999 16 Landfill taking 
non-
biodegradable 
waste 

Linford Landfill THU 
026/TAR130/Transferred 

Unknown Unknown Inert Factory  

Southfields Gravel 
Co Ltd, 
Southfields 
Quarry, 
Brentwood Road 

Located at the Orsett Cock 
Junction/Closed 

SOU002 

1996 19 Landfill taking 
non-
biodegradable 
wastes 

Aylett Gravel Ltdf Princess Margaret Road, 
East Tilbury/Operational as 
far as known 

1980 38 No known 
restriction on 
source 
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Appendix H 

H.1 Site walkover survey memo 

H.1.1 The key observations and photographs taken during the site walkover surveys 

are summarised in Table H.1 below and presented on Figure 11.4 in Volume 3. 

The Figure IDs in the table relate to the numbers included on the drawings.  

H.1.2 A description of the areas and sites visited during the site walkover survey is 

provided below, and has been split into the following areas of the Project: 

d. South of River Thames: Project route/A2 junction to Gravesend link 

e. Tunnel: south portal to north portal 

f. North of River Thames: Tilbury to M25 junction 29 

   Site walkover - south of the River Thames 

Site name Description Photographs ID 
(Fig.11.4) 

A2 Trunk 
Road and 
surroundings 

Singlewell 
infrastructure 
maintenance is 
on the HS1 
between 
Church Road 
and the A2. 
The depot 
appears to be 
used for 
maintenance 
of trains. 
Materials 
(large cable 
reels, scrap 
metal, 
scaffolding 
poles, railway 
sleepers, 
plastic piping) 
and waste 
storage were 
noted along 
with electricity 
transformers 
and potential 
tank-like 
structures.  

 

Photo taken from public footpath (bridge over 
high speed rail line) looking east. 

1.1 
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Site name Description Photographs ID 
(Fig.11.4) 

A2 Trunk 
Road and 
surroundings 

Fly tipped 
waste noted in 
hedge by 
public footpath 
comprising 
construction 
waste, 
insulation, 
plastic, foam 
and 
polystyrene. 

 

Fly tipping viewed from public road, looking north. 

1.2 

A2 Trunk 
Road and 
surroundings 

Highway 
maintenance 
depot between 
Henhurst Road 
and the A2. 

Vehicle and 
materials 
(aggregate, 
scaffolding 
poles storage 
were noted). 

 

Viewed from public footpath looking north 

1.3 

A2 Trunk 
Road and 
surroundings 

Fly tipping of 
discarded 
concrete rings 
and Made 
Ground 
(presence of 
anthropogenic 
material) was 
noted 
immediately 
north of the 
A2. 

 

1.4 
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Site name Description Photographs ID 
(Fig.11.4) 

A2 Trunk 
Road and 
surroundings 

Between A2 
Trunk Road 
and Thong 
Lane – old 
road 
suspected to 
be associated 
with the former 
Gravesend 
Airport which 
extends south 
east from 
Riverview Park 
Housing estate 
towards the 
A2. 

 

Old road potentially associated with the former 
Gravesend Airport 

1.5 

A2 Trunk 
Road and 
surroundings 

Evidence of 
buried services 
including gas 
main (high 
pressure) 
marker posts 
located along 
the old road 
and adjacent 
to Claylane 
Wood and 
covered 
manholes 
suspected to 
be associated 
with the 
existing 
sewage 
system. 

 

Gas main markers 

 

Covered manholes 

1.6 

A2 Trunk 
Road and 
surroundings 

Fly tipping 
noted at 2 
locations along 
a footpath that 
runs through 
Claylane Wood 
towards the 
A2. 

No photo available 1.7 
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Site name Description Photographs ID 
(Fig.11.4) 

Hartshill 
Nursery and 
Bayliss 
Landscape 
Contractors) 
on the 
eastern side 
of Thong 
Lane 

The northern 
part of the site 
comprises a 
soil and waste 
storage area 
including a 
large stockpile 
of soil (mixed 
with concrete, 
brick, wood 
and plastic), 
waste plastic, 
wooden 
pallets, 
disused 
machinery, gas 
canisters, 
bricks, sand, 
ceramics, 
empty drums. 

 

Soil/waste stockpile in northern part of the site 

 

Used fuel/chemical drum in northern part of the 
site 

2.1 
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Site name Description Photographs ID 
(Fig.11.4) 

Hartshill 
Nursery and 
Bayliss 
Landscape 
Contractors) 
on the 
eastern side 
of Thong 
Lane 

Site office in 
central area of 
the site. 
Anecdotal 
evidence from 
Bayliss 
Landscapes 

indicates that 
there was a 
quarry present 
in this area 
which was 
infilled after 
WW2 and 
during piling 
for the 
foundations of 
the office, the 
edges of the 
quarry were 
not 
encountered. 

 

Site office viewed from north east 

2.2 

Hartshill 
Nursery and 
Bayliss 
Landscape 
Contractors 
on the 
eastern side 
of Thong 
Lane 

The southern 
part of the site 
comprises 
vehicle storage 
(not on 
hardstanding) 
and a 
workshop for 
vehicle and 
equipment 
maintenance 

 

Vehicle storage area viewed from north west 

2.3 
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Site name Description Photographs ID 
(Fig.11.4) 

Hartshill 
Nursery and 
Bayliss 
Landscape 
Contractors 
on the 
eastern side 
of Thong 
Lane 

Red and white 
diesel storage 
tanks (5,400 
and 1,500 
litres) were 
sited on 
hardstanding. 
A stained 
metal oil can 
was noted 
adjacent to the 
tanks (possibly 
used for 
topping up 
vehicles). 
There was 
evidence of oil 
staining on the 
hardstanding 
floor and an oil 
stained blanket 
(possibly used 
to mop up 
spills). 

 

Fuel tanks viewed from south 

2.4 

Hartshill 
Nursery and 
Bayliss 
Landscape 
Contractors 
on the 
eastern side 
of Thong 
Lane 

Waste skips 
noted for 
general waste 
and 
recyclables. 
Scattered 
waste (artificial 
turf, plastic) 
noted outside 
the skips. 

 

Skips viewed from north 

2.5 
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Site name Description Photographs ID 
(Fig.11.4) 

Former 
quarries on 
western side 
of Thong 
Lane 

No evidence 
was identified 
of the two 

former quarries 
identified from 
historical 
mapping. The 
land is arable 
farmland with 
small area of 
scrub 
woodland in 
the northern 
corner of the 
field.  

 

Viewed from side of public road (Thong Lane) 
looking north 

3.1 

Southern 
Valley Golf 
Club on 
eastern side 
of Thong 
Lane 

The golf 
course 
comprises 
landscaped 
areas, 
electricity 
pylons and 
overhead 
power lines, a 
public footpath 
and existing 
boreholes that 
serve irrigation 
of the site. 
According to 
anecdotal 
evidence, 
Made Ground 
and Fill 
associated 
with the 
construction of 
Bluewater 
Shopping 
Centre was 
used to form 
the landscaped 
mounds. 

 

Southern end of the golf course, looking north 
east 

4.1 
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Site name Description Photographs ID 
(Fig.11.4) 

Southern 
Valley Golf 
Club on 
eastern side 
of Thong 
Lane 

According to 
anecdotal 
evidence, the 
northern 
eastern side of 
the golf course 
was an airfield 
during WW2, 
but all 
ordnance was 
cleared when 
the site was 
developed into 
a golf course 
circa 1990. No 
evidence of the 
former airfield 
was apparent 
apart from a 
relatively level 
area which 
used to be the 
runway. There 
is a gas tank 
and waste 
storage 
compound to 
the north west 
of the 
clubhouse. 

 

Location of former airfield, looking south west 

4.2 
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   Tunnel: south portal to north portal 

Site name Description Photographs ID 
(Fig.11.4) 

Lower 
Higham 
Road 

Pile of fly tipped 
construction waste 
was noted in a layby 
on the northern side 
of Lower Higham 
Road comprising 
tarmac, plastic pipe, 
tiles, soil and so 
forth. 

 

Photo taken on Lower Higham Road, looking 
west 

5.1 

Lower 
Higham 
Road 

Foam Concrete 
works on Lower 
Higham Road which 
is the location of 
Filborough Farm 
former historical 
landfill site. 

 

Photo taken from Lower Higham Road, 
looking north 

5.2 

Lower 
Higham 
Road 

Fly tipped 
construction waste 
was noted on a 
footpath to the west 
of the concrete 
works, comprising 
concrete, plastic, 
tiles, metal and ash. 

 

Photo taken from public footpath, looking 
north east 

5.3 
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Site name Description Photographs ID 
(Fig.11.4) 

Shorne 
Marshes – 
between 
Lower 
Higham 
Road and 
the North 
Kent 
Railway 
Line 

The site mainly 
comprises pasture 
land and grass 
covered fields 
bounded by drain 
ditches. A small 
pond was noted 
immediately south 
of the railway line. 

No photo available 6.1 

North Kent 
Railway 
Line and 
Thames 
Medway 
Canal – 
between 
Shorne 
Marshes 
and Milton 
Rifle Range 

North Kent Railway 
Line runs parallel to 
the Thames and 
Medway Canal and 
a public footpath. 
The railway line has 
a pedestrian 
crossing and is 
accessed from the 
public footpath. 

 

North Kent Railway Line viewed from a public 
crossing point 

7.1 

North Kent 
Railway 
Line and 
Thames 
Medway 
Canal – 
between 
Shorne 
Marshes 
and Milton 
Rifle Range 

The canal is 
overgrown with 
vegetation and 
potentially infilled at 
the eastern end. 

 

Thames and Medway Canal looking east. 
Shorne Marshes in background to right  

7.2 
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Site name Description Photographs ID 
(Fig.11.4) 

Milton Rifle 
Range – 
adjacent to 
south of 
River 
Thames 

The periphery of the 
rifle range 
comprises scrub 
and rough 
grassland. The 
central area forms 
the ’firing range 
floor’, comprising 
short grass and a 
series of raised 
mounds at 
approximately 100m 
intervals. The range 
is orientated east to 
west, firing towards 
a brick target butt in 
the east of the site.  

A designated 
watercourse runs 
approximately east-
west along the 
southern area of the 
site which is fed by 
a series of internal 
drainage ditches. 

The site is enclosed 
with a chain link 
fence with locked 
access gates in the 
southwest corner. 

 

Photo taken from public footpath, looking 
south east towards the firing range 

8.1 

Adjacent to 
east/north 
east of 
Milton Rifle 
Range 

Several drainage 
ditches with sluice 
gates are present 
around Milton Rifle 
Range. 

 

Surface water channel viewed from public 
footpath, looking south west 

9.1 
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Site name Description Photographs ID 
(Fig.11.4) 

Adjacent to 
east/north 
east of 
Milton Rifle 
Range 

The drainage 
ditches appear to 
discharge into the 
River Thames via 
an outfall. 

 

Surface water outfall into the River Thames 
viewed from public footpath, looking south 

9.2 

Adjacent to 
east/north 
east of 
Milton Rifle 
Range 

Large electricity 
substation adjacent 
to west of Milton 
Rifle Range with 
hardstanding/gravel 
floor, brick building, 
pylons and 
electricity 
transformers. 

 

Photo taken from public footpath, looking 
south west 

9.3 
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Site name Description Photographs ID 
(Fig.11.4) 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Large area of land 
raising works 
carried out by 
Ingrebourne Valley 
Limited at the site of 
a former Victorian 
landfill (Goshems 
Farm Landfill) with 
areas of PFA from 
the nearby power 
station.  

The land is currently 
being further raised 
as part of a 
permitted 
restoration plan with 
uncompacted 
tunnelling spoil from 
ongoing schemes in 
London. 

The site surface 
was noted to 
comprise 
disturbed/levelled 
soil with occasional 
fragments of rock, 
glass, metal, plastic, 
ceramic and brick.  

At the time of the 
walkover, certain 
areas had been 
raised by between 2 
to 4m above the 
surrounding land.  

Information from 
Ingrebourne Valley 
Ltd reveals historical 
encounters with 
hand grenades 
during vegetation 
clearance at the site 
and the presence of 
sink holes.  

An occasional 
organic odour was 
noted from the land 
raise area during 
the site walkover 
survey. 

 

Typical surface of land raise area, looking 
west 

 

Pile of construction waste on land raise area 
looking west 

10.1 
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Site name Description Photographs ID 
(Fig.11.4) 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

The site also 
comprises a 
northeast to 
southwest trending 
haul road. There is 
a public footpath 
that runs parallel to 
the northern bank of 
the River Thames. A 
construction project 
was being carried 
out on the northern 
bank of the Thames 
(southern side of the 
land raise area). 

 

Construction project and haul road viewed 
from north 

10.2 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Man-made valley 
present at the 
eastern edge of the 
land raise area 
which serves as 
habitat to 
amphibians and 
reptiles relocated 
from various parts of 
the site. It was 
estimated to be up 
to 40m wide at the 
time of the walkover 
survey.  

Man-made valley at eastern edge of land raise 
area, looking north 

10.3 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Area of PFA 
landfilling from 
adjacent Tilbury 
Power Station 
(disused). The 
northerly area was 
capped and 
vegetated with small 
hummocks/mounds. 
The southerly area 
was landscaped 
with small 
hummocks to 
provide reptile 
habitats 

 

Landscaped reptile habitat on PFA landfill, 
looking south west 

10.4 
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Site name Description Photographs ID 
(Fig.11.4) 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Area of PFA landfill 
to the north of the 
power station which 
had been mined for 
construction 
materials.  

 

Area of PFA mining/land stripping looking 
north east 

10.5 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Waterlogged area of 
landfill which had 
been used for PFA 
aggregate storage. 

 

Waterlogged former PFA storage area looking 
north 

10.6 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

Surface drainage 
ditches noted 
between land raise 
area and RWE site. 
The water appeared 
to be stagnant and 
discoloured. 

 

Surface water channel looking north 

10.7 
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Site name Description Photographs ID 
(Fig.11.4) 

Ingrebourne 
Valley Land 
raise area 
and 
RWE/Tilbury 
Power 
Station – 
adjacent to 
north of 
River 
Thames 

The former Tilbury 
Power Station 
buildings were in the 
process of being 
demolished. Large 
piles of metal, 
concrete and 
demolition waste, 
heavy machinery 
and demolition 
compounds were 
present. 

Former coal storage 
area and National 
Grid substation area 
adjacent to the north 
of the power station. 

 

Partially dismantled Tilbury Power Station, 
viewed from west looking east 

10.8 

 

   North of River Thames 

Site name Description Photographs ID 
(Fig.10.5) 

Cole Farm 
Land 

Cole Farm Land 
comprises arable 
farmland and 
Cole Farm is 
bisected by the 
Tilbury Loop 
Railway Line and 
Station Road. 

The farm 
contains a large 
reservoir for 
irrigation 
purposes, pylons 
and overhead 
power lines, 
mature trees and 
an electric sub-
station. 

Information 
obtained from 
the farmer during 
the walkover 
indicates the 
presence of a 
network of 
shallow land 
drains. 

 

Cole Farm Land, looking south west 

11.1 
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Site name Description Photographs ID 
(Fig.10.5) 

Cole Farm 
Land 

Railway line 
which bisects 
Cole Farm Land. 

 

Railway line bisecting Cole Farm Land, looking 
north east 

11.2 

Cole Farm 
Land 

A stockpile of soil 
was noted on 
Cole Farm Land 
at the side of the 
rail tracks, along 
with railway 
sleepers, 
wooden pallets 
and rubber 
matting. 

 

Stockpile of soil on Cole Farm Land, looking 
south east 

11.3 

Cole Farm 
Land 

There is a pond 
on Cole Farm 
Land which, 
according to 
anecdotal 
evidence, is 
groundwater fed. 

No photo available 11.4 
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Site name Description Photographs ID 
(Fig.10.5) 

Cole Farm 
Land 

There is a small 
active sand and 
gravel extraction 
quarry to the 
north of 
Muckingford 
Road on Cole 
Farm Land. 

 

Sand and gravel extraction quarry 

11.5 

Cole Farm 
Land 

On the north-
western edge of 
the quarry there 
is a derelict 
house, shipping 
container, 1,400 
litre fuel tank and 
drums of engine 
oil unbunded and 
on bare ground. 
There was a skip 
containing plastic 
waste and 
scattered metal 
waste. 

 

1,400 litre fuel tank viewed from east 

 

Fuel drums and waste skip viewed from east 

11.6 
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Site name Description Photographs ID 
(Fig.10.5) 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

The site 
comprises a bare 
levelled plot of 
land with 
perimeter of 
earth bunds. 

The site is 
currently used for 
temporary lorry 
storage and 
turnaround area, 
and skip storage 
for the adjacent 
scrapyard. 

It was stated that 
the site was 
originally a brick 
works which was 
infilled to form 
the level ground 
surface now 
present. EA 
records (see 
Appendix 11.1) 
state that the 
landfill was 
infilled with non- 
hazardous 
industrial and 
commercial 
waste.  

 

Skip storage on site, viewed from west 

12.1 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

Several large 
soil/rock mounds 
(containing, 
metal, ceramic, 
concrete, plastic 
and brick) were 
present which 
were stated to be 
used for the 
earth bund, as 
well as a large 
area where 
burning 
appeared to 
have taken 
place. 

 

Soil/rock mound, viewed from north 

12.2 
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Site name Description Photographs ID 
(Fig.10.5) 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

2 boreholes on 
site in brick 
housing which, 
according to 
anecdotal 
evidence, was 
used to supply 
water to the 
Tilbury Power 
Station. It was 
stated that there 
are below-
ground water 
pipes and 
electrical cables 
beneath the site. 

 

Brick housing for borehole on-site, viewed from 
north 

12.3 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

Small brick 
building on the 
north-western 
edge of the site 
which appeared 
to be a 
substation for the 
adjacent railway 
or a pumping 
station. 

 

 

Brick building on-site viewed from north east 

12.4 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

The EMR 
scrapyard is 
adjacent to the 
east of Low 
Street Landfill. 
The scrapyard 
currently 
processes and 
recycles scrap 
metal from local 
activities such as 
the dismantling 
of Tilbury Power 
Station.  

EMR Scrapyard viewed from the north west (Low 
Street Landfill). Access onto the EMR Scrapyard 
not available. 

12.5 
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Site name Description Photographs ID 
(Fig.10.5) 

Low Street 
former 
Landfill 
(and EMR 
scrapyard) 

Fly tipping noted 
on Low Street 
Lane including 
tyres, plastic, 
furniture, 
electrical goods. 

 

Fly tipping on Low Street Lane, viewed from 
north 

13.1 

Orsett Golf 
Club on 
eastern 
side of 
Brentwood 
Road 

Landscaped golf 
course which 
slopes down 
towards the 
south east. 
According to 
anecdotal 
evidence, the 
golf course has 
been present 
since the 1800s 
and was 
landscaped 
using natural 
materials. 

 

Golf course viewed from north west 

14.1 

Orsett Golf 
Club on 
eastern 
side of 
Brentwood 
Road 

Adjacent to the 
north of the golf 
course there is a 
disused quarry 
(sand and 
gravel) which is 
now densely 
vegetated. 

 

Disused and overgrown former quarry, viewed 
from east 

14.2 
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Site name Description Photographs ID 
(Fig.10.5) 

Danasand 
Quarry – 
between 
Brentwood 
Road and 
A13 

Active sand and 
gravel extraction 
quarry which is 
also used for 
stockpiling, 
processing and 
recycling of 
aggregates, 
soils, concrete, 
rock, ceramics 
and asphalt. The 
site could 
potentially 
receive and 
process soils or 
Made Ground 
from construction 
or demolition 
sites. 

 

Materials processing carried out at Danasand 
Quarry 

 

Stockpiles of used concrete and metal awaiting 
processing 

15.1 

Baker 
Street – 
former 
garage 

No evidence of 
former garage 
identified. Area is 
now occupied by 
a housing estate 

 

Baker Street housing estate, viewed from former 
landfill site to the south east  

16.1 
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Site name Description Photographs ID 
(Fig.10.5) 

Ockendon 
Landfill 
(operated 
by Veolia) 

Active and 
historic landfill 
site. 

The active landfill 
mainly receives 
waste from 
domestic waste 
transfer stations.  

According to 
anecdotal 
evidence the site 
was mothballed 
for approximately 
five years and 
reopened in 
2016. 

 

Active landfill area, viewed from south 

17.1 

Ockendon 
Landfill 
(operated 
by Veolia) 

The historic 
landfill has been 
restored/capped 
and has leachate 
and gas 
monitoring 
systems. 

 

Historic landfill area with gas/leachate monitoring 
systems 

17.2 

Ockendon 
Landfill 
(operated 
by Veolia) 

There is a pond 
(assumed to be 
man-made) 
onsite which is 
being drained by 
Veolia. 

No photo available 17.3 
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Site name Description Photographs ID 
(Fig.10.5) 

Agricultural 
Farmland – 
between 
Ockendon 
Road and 
B186 

Agricultural fields 
bisected by 
railway line. 
Overhead power 
cables present. 

 

18.1 

Agricultural 
Farmland – 
between 
Ockendon 
Road and 
B186 

Evidence of fly 
tipped wood, 
metal and 
furniture in fields 
on eastern side 
of Pike Lane. 

 

Fly tipped wood, metal and furniture in field on 
agricultural land, viewed from west 

18.2 

Agricultural 
Farmland – 
between 
Ockendon 
Road and 
B186 

Fishing lake 
adjacent to 
agricultural land 
which is 
assumed to be 
artificial. Water 
appeared to be 
stagnant. 
Evidence of fly 
tipped car tyres 
noted around the 
lake.  

 

Fishing lake viewed from north 

18.3 
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Site name Description Photographs ID 
(Fig.10.5) 

Agricultural 
Farmland – 
between 
Ockendon 
Road and 
B186 

Railway which 
bisects farmland 

 

Railway viewed from railway bridge from the 
south 

18.4 

Agricultural 
Farmland – 
between 
Ockendon 
Road and 
B186 

Potential 
asbestos roof on 
farm buildings at 
farm shop. 

 

Farm shop, viewed from west 

18.5 

Light 
industrial 
activities 
around the 
B187 road 

Industrial estate 
off B187 road 
includes a range 
of light industrial 
and commercial 
businesses 
including garage 
doors, software 
and media, 
wholesale 
garage supplies, 
MOT centre. 

 

19.1 
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Site name Description Photographs ID 
(Fig.10.5) 

Light 
industrial 
activities 
around the 
B187 road 

Scrap metal 
works off B187 
road. 

 

Entrance to scrap metal works, viewed from 
public road to north 

19.2 
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Appendix M 

M.1 Water feature survey factual report 

Objectives 

M.1.1 CASCADE have conducted the first phase of the Water Feature Survey (WFS) 

in September 2017, on behalf of Highways England. The objective of the survey 

is to identify and characterise the baseline characteristics of surface water and 

groundwater features that may be affected by the construction and operation of 

the Lower Thames Crossing project. The spatial extent of the survey was 

agreed in consultation with the Environment Agency and includes surface water 

features within 500m of the Development Boundary and groundwater features 

within 1km of this boundary.  

M.1.2 The survey comprised desk-based study and field components. The first phase 

of field survey was limited to features within public spaces and areas where 

access had been agreed with landowners. Phase 2 of the survey is planned to 

be conducted in Summer 2018 and will include any additional features that are 

now accessible, in addition to repeat sampling at key locations, such as within 

the Thames Estuary and Marshes Ramsar site, on the south side of the River 

Thames.  

Scope 

M.1.3 A factual summary of the WFS conducted in September 2017 is presented in 

this document. The information is presented as follows: 

a. Water Resources Act 1991 Section 32 Form WR36 for the groundwater and 

surface water features surveyed during the first phase of the survey. 

b. A summary map showing all the surveyed feature locations along the 

Project. 

c. A photo selection of the relevant surveyed features. 

Water feature survey: form WR36 

M.1.4 The surveyed groundwater features are presented in Table M.1. The table 

comprises licensed and unlicensed groundwater abstractions, permit to 

discharge to the ground, historical wells and springs. 

M.1.5 The surveyed surface water features are presented in Table M.2. The table 

comprises licensed surface water abstractions, permit discharge to surface 

watercourses, EA designated main rivers, ordinary watercourses, canals, 

ditches, lakes and ponds. During the survey, the channels’ width flow velocity 

and field parameters (pH, Temperature, dissolved oxygen and electrical 
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conductivity) have been recorded only when it was safe to measure. For the 

field parameters, water was sampled in a container and then analysed with a 

multiprobe. The watercourses’ flow velocity has been estimated with the speed 

of an object at its surface. The channels’ width has been measured with a 

measuring tape when it was safely possible. 
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Drawings 

M.1.6 Nine drawings, provided as Figure 15.8 in Volume 3, represent the groundwater 

and surface water features surveyed during the first phase of the water feature 

survey in September 2017. 

M.1.7 The surface water features have been surveyed within the 500m buffer from the 

Development Boundary. The groundwater features have been surveyed within 

the 1km buffer from the Development Boundary. 

M.1.8 On the drawings, each feature’s ID number has been shortened to simplify the 

representation. The first 17 digits haven’t been considered, leaving the ID 

number with the last 10 digits. 

Photographs 

M.1.9 This section contains two tables. Table M.3 has photographs taken south of the 

River Thames, Table M.4 has photographs taken to the north of the River 

Thames. 

 South of the River Thames 

Location Shorne Woods Country Park 

Date 14 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description 
Decomposition of Shorne country park sanitary sewage, adjacent to the 
reception 
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ID GW1 

Photograph 

 

Description Petrol interceptor, located in the greenkeeper’s shed. 

ID GW-2 

Location Southern Valley Golf Course 

Date 13 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description 
Abstraction borehole, located along the track to the course, between the 
greenkeeper’s shed and the reception. 

ID GW-3 
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Photograph 

 

Description Abstracted water tank, located next to the greenkeeper’s shed. 

ID GW-4 

Photograph 

 

Description 
Possible location of a discharge to ground, between the reception and the 
abstraction borehole, dense vegetation. 

ID GW-5 
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Location Milton Rifle Range 

Date 14 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description BGS well record found in a gated field, east of the rifle range. 

ID GW-6 

Location Shorne Woods Country Park 

Date 12 and 18 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW-1 
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Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW-2 

Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW3 
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Photograph 

 

Description Drainage ditch in Shorne Woods Country Park 

ID SW-4 

Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW-5 
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Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW-6 

Photograph 

 

Description Pond in Shorne Woods Country Park 

ID SW-7 
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Photograph 

 

Description Dam pond in Shorne Woods Country Park 

ID SW-8 

Location  Cobham Hall Country Park 

Date 12 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond in Cobham Hall country park 

ID SW-9 
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Photograph 

 

Description Pond in Cobham Hall country park 

ID SW-10 

Photograph 

 

Description Pond in Cobham Hall country park 

ID SW-11 
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Location Inn on the Lake, Thong Lane 

Date 12 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond on Thong Lane 

ID SW-12 

Location Highways England, along A2 

Date 12 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Highways drainage pond 

ID SW-13 
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Location Gated lake on Sparks Farm, Thong Lane 

Date 13 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond on Sparkes Farm 

ID SW-14 

Location 
Gravesham Borough Council, between the firefighting training centre and the 
Milton rifle range 

Date 14 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Drainage ditch, unused pipe 

ID SW-15 
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Location Shorne Marshes 

Date 13 and 14th September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond in the Marshes 

ID SW-16 

Photograph 

 

Description Shorne Marshes 
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ID SW-17 

Photograph 

 

Description Shorne Marshes 

ID SW-17 

Photograph 

 

Description Shorne Marshes 

ID SW-19 
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Photograph 

 

Description Medway Canal 

ID SW-20 

Photograph 

 

Description Shorne Marshes 

ID SW-21 
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Photograph 

 

Description Shorne Marshes 

ID SW-22 

Photograph 

 

Description Shorne Marshes 

ID SW-23 
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Photograph 

 

Description Shorne Marshes 

ID SW-24 
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 North of the River Thames 

Location Orsett Golf Club 

Date 21 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Abstraction borehole, located north east of the golf course. 

ID GW-7 

Photograph 

 

Description Abstracted water tank, next to the borehole. 

ID GW-8 
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Photograph 

 

Description Pumping station shed, next to the borehole. 

ID GW-9 

Location Cole Farm 

Date 18 September 2017 

Surveyors SD, MP 

Photograph 

 

Description BGS well record, located on Cole’s land in Orsett, north of A13. 

ID GW-10 
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Location Tilbury marshes 

Date 18 to 21 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Tilbury Marshes 

ID SW-25 

Photograph 

 

Description Tilbury Marshes 

ID SW-26 
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Photograph 

 

Description Tilbury Marshes. 

ID SW-27 

Photograph 

 

Description Nearly dried up ditch along a land parcel. 

ID SW-28 – 
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Photograph 

 

Description Drainage ditch between landfills. 

ID SW-29 

Photograph 

 

Description Main River with the dimensions of a drainage ditch 

ID SW-30 
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Photograph 

 

Description Dry ditch between agricultural fields. 

ID SW-31 

Photograph 

 

Description Drainage ditch with visible culvert. 

ID SW-32 
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Photograph 

 

Description Reeds in a Main River bed 

ID SW-33 

Photograph 

 

Description Very shallow water depth in drainage ditch 

ID SW-34 
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Photograph 

 

Description Shallow water depth in drainage ditch. 

ID SW-35 

Photograph 

 

Description Overgrown ditch along the railway tracks. 

ID SW-36 
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Photograph 

 

Description Pond in the middle of agricultural land, could be groundwater fed. 

ID SW-37 

Photograph 

 

Description Pond does not exist any more, now landfill. 

ID SW-38 
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Photograph 

 

Description Highly carbonated pond. 

ID SW-39 

Photograph 

 

Description Tilbury groundwater fed pond  

ID SW-40 
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Location Linford, on Cole’s land 

Date 15 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Pond full of reeds. 

ID SW-41 

Location North Orsett, on Cole’s land. 

Date 14 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Dried up drainage ditch. 

ID SW-42 
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Photograph 

 

Description Dried up drainage ditch. 

ID SW-43 

Location North Orsett, on Benton’s land 

Date 15 September 2017 (PM) 

Surveyors SD, MP 

Photograph 

 

Description Dried up drainage ditch. 

ID SW-44 
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Location Linford, on Cole’s land 

Date 15 September 2017 

Surveyors AJ, BC 

Photograph 

 

Description Linford unnamed brook, south of the pumping station, on Cole’s land. 

ID SW-45 

Photograph 

 

Description Linford unnamed pond adjacent to the brook. 

ID SW-46 
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Location Orsett, on Cole’s land 

Date 15 to 20 September 2017 

Surveyors AJ, BC, SD, MP 

Photograph 

 

Description SW-47 – Dry ditch south of Orsett Golf Course. 

ID  

Photograph 

 

Description Reedy pond on Cole’s land. 

ID SW-48 
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Photograph 

 

Description Pond on Cole’s land. 

ID SW-49 

Photograph 

 

Description Overgrown drainage ditch along Green Lane. 

ID SW-50 
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Location Mardyke Main River and its tributaries  

Date 14 to 18 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Main riverbed. 

ID SW-51 
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Photograph 

 

Description Tributary bed. 

ID SW-52 
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Photograph 

 

Description Tributary bed. 

ID SW-53 
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Photograph 

 

Description Tributary bed. 

ID SW-54 
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Photograph 

 

Description Tributary bed. 

ID SW-55 
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Location Veolia site, Orsett 

Date 18 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Man-made pond, situated on Veolia land. 

ID SW-56 

Photograph 

 

Description Ditch, situated on Veolia land. 

ID SW-57 
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Location North Ockendon, on Mee’s land 

Date 14 September 

Surveyors SD, MP 

Photograph 

 

Description Dried up drainage ditch. 

ID SW-58 

Photograph 

 

Description Dried up drainage ditch. 

ID SW-59 
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Location North Ockendon, on Mee’s land 

Date Unknown 

Surveyors SD, MP 

Photograph 

 

Description Dried up drainage ditch. 

ID SW-60 

Photograph 

 

Description Fishing lake 

ID SW-61 
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Photograph 

 

Description Possible lake pumping building. 

ID SW-62 
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Location Private land, in South Ockendon 

Date 13 to 21 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Drainage ditch on private land. 

ID SW-63 
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Location Mee’s land in South Ockendon 

Date 15 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Pond on Mee’s farm. 

ID SW64 
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Photograph 

 

Description Pond on Mee’s farm. 

ID SW65 

Photograph 

 

Description Pond on Mee’s farm. 

ID SW66 
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Photograph 

 

Description Pond on Mee’s farm. 

ID SW67 

Photograph 

 

Description Pond on Mee’s farm. 

ID SW68 
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Photograph 

 

Description Pond on Mee’s farm. 

ID SW69 

Photograph 

 

Description Pond on Mee’s farm. 

ID SW70 
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Photograph 

 

Description Pond on Mee’s farm. 

ID SW71 

Photograph 

 

Description Pond on Mee’s farm. 

ID SW72 

Location North Ockendon, on Broadfields’ land 
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Date 12 September 2017 

Surveyors SD, MP 

Photograph 

 

Description Manhole 

ID SW-73 

Location North Ockendon, on Golf Course 

Date 12 September 2017 

Surveyors SD, MP 

Photograph 
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Description Mardyke river bed. 

ID SW-74 

Photograph 

 

Description Pond on private land. 

ID SW-75 

Photograph 
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Description Pond on private land. 

ID SW-76 

Photograph 

 

Description Pond on private land. 

ID SW-77 
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