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1 Executive Summary 

1.1.1 Barratt Metropolitan LLP submitted a hybrid planning application for the regeneration of the 
West Hendon Estate in March 2013.  The planning consent was subsequently granted in 
November 2013 subject to a number of conditions.  

1.1.2 Planning Condition 40 concerned potential effects on waterbirds on the adjacent Brent 
Reservoir Site of Special Scientific Interest (SSSI). Specifically, the planning condition 
required the production of a Mitigation and Monitoring Strategy to investigate whether 
construction related noise from initial phases of redevelopment would result in effects on bird 
interest associated with the SSSI. The Mitigation and Monitoring Strategy was produced in 
August 2013 and finalised, following inputs from nature conservation consultees, in December 
of the same year. 

1.1.3 The Strategy included a review of information related to the effects of noise (particularly 
instantaneous or construction-related noise) on waterbirds.  On the basis of this review, and 
noise modelling by acoustic consultants Sharps Redmore, it was concluded that disturbance 
effects at the Brent Reservoir SSSI were likely to be limited.  However, it was acknowledged 
that there was an element of uncertainty associated with this conclusion.  A protocol to 
monitor construction related disturbance was therefore specified to include both ornithological 
and noise monitoring. 

1.1.4 Monitoring was subsequently conducted in line with the protocol identified in the Strategy 
between January and December 2014 inclusive. Noise was continuously monitored during the 
period using an on-site noise meter. Monitoring concentrated on the northern part of the 
reservoir as this part of the waterbody is closest to the construction area. Ornithological survey 
was conducted from two vantage-points. Particular attention was paid to great crested grebe, 
with weekly visits undertaken during the breeding season (March to July inclusive) and 
fortnightly surveys at other times in accordance with the agreed Strategy. 

1.1.5 The behaviour of birds in (apparent) response to noise stimuli was recorded. Nine categories 
of disturbance response were defined and agreed with nature conservation consultees to 
facilitate this, with the lowest (Category 1) being used to record no apparent response, and 
Category 9 indicating that the bird(s) concerned had been flushed from the SSSI and had not 
returned.  Categories 6-9 were agreed with consultees as being significant disturbance 
events. When such events were recorded, these were approximately correlated with noise 
readings with a view to establishing whether there was a clear relationship. 

1.1.6 The results of the work showed that despite great crested grebe nesting on the closest area of 
shore to the construction area, and the presence of large numbers of non-breeding waterfowl 
during parts of the year, disturbance events apparently attributable to construction noise were 
very infrequent and only affected very small numbers of birds. 

1.1.7 The noise profile for the site suggested that baseline noise levels were relatively high, such 
that while construction noise was clearly audible from the SSSI, it did not fundamentally 
change its noise profile. There was some evidence that some of the high category behavioural 
responses were correlated with construction related noise stimuli (based on both noise data 
and observer notes), but many noise events of similar level elicited no significant responses.  

1.1.8 No behaviour indicative of significant disturbance events was recorded in great crested grebe 
or in flocks of non-breeding waterfowl.  

1.1.9 The study therefore concludes that there is no evidence that SSSI waterfowl populations are 
being affected by construction and no obvious requirement either for additional mitigation or 
for monitoring of further phases of work. It is considered that this report provides a sound 
basis for discharge of Condition 40 of the planning consent.  
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2 Introduction 

2.1 Planning Context 

2.1.1 Barratt Metropolitan LLP submitted a hybrid planning application for the regeneration of the 
West Hendon Estate in March 2013. On 23rd July 2013 the planning committee made a 
Resolution to Grant the application, making way for demolition and redevelopment of the 
Estate to accommodate approximately 2,000 new residential units, a primary school and 
community buildings with associated open space and infrastructure.  

2.1.2 A series of ecological surveys and assessment were completed in 2012/2013 as part of an 
Ecological Impact Assessment (EcIA) in support of the application for the West Hendon 
regeneration project. Details of the EcIA and the resulting mitigation and enhancement 
measures are contained within the West Hendon Development WH5.0 Environmental 
Statement (ES) Volume I (Barratt Homes, March 2013) and appendices, and a subsequent 
addendum to the ES submitted by Barratt Homes in June 2013. 

2.1.3 The Brent Reservoir Site of Special Scientific Interest (SSSI) (the position of which in relation 
to the site is shown on Figure 1) was one of the key ecological receptors identified in the EcIA 
as it lies immediately to the south-west of the application site. The SSSI is notified for its 
breeding waterfowl, in particular its great crested grebe Podiceps cristatus population. It also 
supports numbers of non-breeding shoveler Anas clypeata and gadwall Anas strepera which 
occasionally approach or exceed thresholds of national importance.  Shoveler numbers on the 
reservoir tend to peak in autumn (with September and October being key months), while 
numbers of gadwall increase from Sept/Oct onwards to a peak in mid-winter, before declining 
gradually. 

2.2 Planning Condition 40 

2.2.1 The planning consent (Decision Notice H/01054/13 of 20/11/2013) was subject to conditions. 
Planning Condition 40, which concerned potential effects on waterbirds on the Brent Reservoir 
SSSI, stated: 

Prior to the commencement of development works that may result in impacts to breeding or 
wintering birds within the SSSI, a detailed mitigation strategy shall be prepared and agreed in 
writing by the Local Planning Authority in consultation with Natural England. The agreed 
strategy shall then be implemented in full with any amendments to be agreed in writing by the 
Local Planning Authority. 

As part of the strategy noise modelling shall be undertaken of the building activities associated 
with the development to ensure that the noise level will not significantly disturb breeding or 
wintering birds. Literature as to the effect of noise on birds will be referenced. A Mitigation and 
Monitoring Plan will be drawn up by an ecologist in association with input from a noise 
specialist to develop suitable mitigation scheme in terms of demolition/construction schedules, 
noise attenuation, additional breeding and roosting sites and a monitoring schedule to ensure 
that there are no significant effects on bird populations using the SSSI. 

This document will be written in liaison with Natural England and upon completion shall be 
submitted to and approved in writing by the local Planning Authority. Following written 
approval by the Local planning Authority all building activities associated with the scheme 
shall be undertaken in accordance with this scheme. 

At the end of Phase 3A evidence will be submitted to Natural England for consideration along 
with mitigation measures required to overcome any impacts observed. The need for further 
monitoring or establishment of standard mitigation will be assessed based upon the outputs of 
Phase 3A to be agreed with Natural England. 
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Reason: To ensure that there are no significant impacts from the demolition and building 
works and other construction noises upon the breeding or wintering birds within the SSSI and 
that onsite ecological features are protected, enhanced, created and managed in accordance 
with policies DM16 of the Barnet Local Plan and 7.19 of the London Plan. 

2.3 Purpose of this Report 

2.3.1 In order to discharge the initial requirements of Planning Condition 40, Peter Brett Associates 
LLP worked with specialist ornithologists at BSG Ecology to prepare the Mitigation and 
Monitoring Strategy required by the Condition. This Strategy, which formed the basis for 
monitoring of waterfowl, was prepared and agreed in late 2013 with input from several 
consultees, including Natural England, The Canal and Rivers Trust, the Environment Agency 
and the planning case officer at LB Barnet.  

2.3.2 Demolition and construction works on site associated with Phase 3A of the development 
commenced in January 2014. Ornithological and acoustic monitoring started concurrently with 
these works.  

2.3.3 This report summarises the findings of the monitoring work completed between January and 
December 2014, based on the agreed aims of the Mitigation and Monitoring Strategy (set out 
in Section 3 of this report).  

2.3.4 The report provides an analysis of ornithological and noise data collected between January 
and December 2014.  It identifies whether the effects of noise were as limited as predicted in 
the Environmental Statement and the Mitigation and Monitoring Strategy (based on empirical 
information), summarises observed bird responses to noise, identifies whether there is a need 
for further mitigation measures over and above those offered in the planning application, and 
provides a basis for determining whether monitoring is justified during subsequent phases of 
the project. The report also provides a useful evidence base for other schemes where 
construction and/or demolition works have the potential to disturb wetland birds.  
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3 The Mitigation and Monitoring Strategy 

3.1 Aims of the Strategy 

3.1.1 In response to Planning Condition 40 of the consent, a draft Mitigation and Monitoring 
Strategy was produced in August 2013. Following input from Natural England a revised 
Strategy was produced in December of the same year. This was agreed with Natural England 
as being adequate to form the basis for work required to discharge Planning Condition 40. 

3.1.2 The Strategy has two aims: 

 to set out a protocol for the monitoring of the response of waterbirds to noise associated 
with the demolition and construction phase of the project; and  

 to present information on the likely effects on waterbirds using the Brent Reservoir SSSI 
resulting from noise during the demolition and construction phases of the development 
(with reference to empirical studies and baseline data); and  

3.2 Focus of the Strategy 

3.2.1 The key species in terms of the Strategy were great crested grebe, as this species is an 
interest feature of the Brent Reservoir SSSI, and two duck species, shoveler and gadwall, 
which can occur in nationally important numbers on the reservoir during the autumn passage 
and winter periods. However, the Strategy proposed collecting data on the responses of all 
waterbirds to construction phase noise. 

3.2.2 Based on a combination of baseline survey work and desk study undertaken to inform the 
planning application it was concluded that 2-3 pairs of great crested grebe bred on the 
northern arm of the Brent Reservoir SSSI (the area closest part of the reservoir to the Phase 
3A construction area). The confidence limit on the number of pairs was due to dense 
vegetation around the edges of the reservoir, which meant that it was possible that some nest 
locations would not have been visible. 

3.2.3 Two pairs of great crested grebes were known to have nested in 2012, as recorded during 
baseline studies undertaken to inform the EcIA. One of these pairs appeared to breed 
successfully, with one young bird fledging.  Anecdotal reports from birdwatchers suggested 
that breeding success was variable, with the main cause of nest failure being flooding as a 
result of changing water levels.   

3.3 Noise Modelling 

3.3.1 Noise plans based on modelling by acoustic consultants Sharps Redmore were used to 
provide realistic ‘worst case’ noise scenarios during Phase 3A of the development process. 
This modelling informed the monitoring protocol as it was developed and subsequently agreed 
in December 2013. 

3.3.2 The modelling indicated that the loudest activity during Phase 3A would result in noise of 
between 67 and 69dBA along a 100m stretch of woodland edge within the northern arm of the 
SSSI. The noise was predicted to attenuate further from the source, such that areas in excess 
of 70m from the eastern shore of the reservoir would be subject to noise levels lower than 
65dBA. 
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3.4 Likely Effects of Noise on Birds 

3.4.1 A review of empirical data on the effects of noise on waterfowl was completed in order to 
reach reasonable conclusions with regard to the likely responses of birds to the noise 
scenarios presented by Sharps Redmore through their modelling. 

3.4.2 The most applicable study1 that was reviewed to inform the Strategy was undertaken by 
Wright et al. (2010)2. This work concluded that mixed flocks of waterfowl using arable land 
close to the Humber were likely to be flushed when subjected to sudden noise spikes between 
67.9 dBA (an outlying value) and 81.1dBA (median 76.85 dBA).  Noise spikes of lower 
frequency typically resulted in a short flight followed by a return to the same area, or a range 
of other reactions, including no behavioural response. The authors tentatively concluded 
(based on their data) that impulsive noises of over 69.9dBA at the site could lead to negative 
effects on wintering shorebirds. 

3.4.3 A search for empirical data on the response of great crested grebe to sudden noise returned 
very little useful information. However, there was considerable evidence that the species 
breeds in highly disturbed habitats, such as along many stretches of the River Thames, and is 
therefore evidently capable of habituation to anthropogenic disturbance. 

3.4.4 It was concluded, based on the noise modelling and the review of data on bird responses to 
sudden noise, that the most likely scenario was that non-breeding waterfowl would swim away 
from the noise source. Typically this would result in their congregating along the northern edge 
of the SSSI, an area baseline survey work had shown they tended to favour and which noise 
modelling suggested would be subject to fairly limited increases in baseline noise. 

3.4.5 Two scenarios were considered with regard to great crested grebe. If the grebes selected nest 
sites along the edge of the northern arm of the SSSI that were relatively remote from the 
construction area, it was unlikely (based on the study by Wright et al. and the noise modelling) 
that they would show any signs of disturbance. It the grebes chose to nest in areas close to 
the construction site, and predicted to be subject to higher levels of noise, it was possible that 
they would flush from the nest in response to some sudden noises, and this could affect 
productivity. 

3.5 Aims of Monitoring 

3.5.1 Planning condition 40 was attached to the consent in response to some residual uncertainty 
associated with the prediction of likely effects of construction noise on birds, principally due to 
the lack of empirical data for very similar scenarios.  The most important considerations, in this 
context, were effects on great crested grebe, as this forms one of the interest features of the 
Brent Reservoir SSSI, and populations of non-breeding waterfowl.  

3.5.2 The aims of monitoring were therefore to: 

 test whether the effects on breeding and non-breeding birds reflected the predictions of 
the draft Strategy;  

 observe the behavioural responses of waterfowl to noise spikes (of known frequency); 

 inform whether mitigation measures needed to be reassessed; 

                                                      
1 The West Hendon site is located in a substantially noisier location than the site on the Humber where this study 
was conducted.  Noise monitoring at Hendon has revealed that baseline levels of noise nearly always exceed the 
levels at which behavioural change attributed to noise started to be noted in the Humber study, irrespective of 
whether construction or demolition is occurring. 
2 Wright, M.D., Goodman, P & Cameron, T.C. (2010). Exploring behavioural responses of shorebirds to impulsive 
noise.  Wildfowl 60: 150-167. 
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 inform the period over which monitoring should be carried out (i.e. is monitoring during 
further phases of development justified); and, 

 provide an evidence base for similar projects. 
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4 Methods 

4.1 Overview 

4.1.1 The monitoring comprised a behavioural study investigating the response of birds to noise 
generated during Phase 3A of the construction work. 

4.1.2 Continuous noise logging was also undertaken at the site over much of 2014. The frequency 
of ornithological monitoring varied, with the most intensive work being completed during the 
great crested grebe breeding season, in accordance with the Mitigation and Monitoring 
Strategy.  

4.1.3 The noise and ornithological monitoring protocols are detailed in the sections below 

4.2 Noise monitoring 

4.2.1 Noise monitoring was completed using a Rion NL32 Noise Meter (Type 1), fitted with a half 
inch condenser microphone and powered by a combination of external motorcycle batteries 
and rechargeable internal ‘AA’ batteries. The meter and batteries were housed in a waterproof 
‘peli-case,’ and the unit calibrated on deployment and again on recovery at the end of the 
season (when no significant ‘drift’ was found to have occurred). 

4.2.2 The microphone was elevated on a pole such that it was 3m clear of any nearby obstruction 
(site huts), 6m clear of ground vegetation and 20m clear of the nearest large trees. This 
minimised the potential for noise in the immediate vicinity of the monitoring equipment to affect 
the quality of the data collected3. 

4.2.3 This allowed noise levels to be recorded during the majority of the ornithological monitoring 
period, largely uninterrupted from January 2014 to December 2014. There were some short 
breaks due to equipment set up issues, but essentially data was recorded continuously for the 
entire monitoring period. 

4.2.4 The noise monitoring equipment needed to be located relatively close to the construction area 
(to sample representative noise levels), and in an area clear of vegetation in order to allow the 
solar panel providing charge to the batteries to function effectively, and to reduce wind noise 
from vegetation.  Other factors influencing the position of the equipment were the potential for 
interference from the general public (if the equipment was readily accessible), and the need to 
ensure land owner permission for the location chosen.   

4.2.5 These factors resulted in the recorder being situated on the eastern shore of the northern arm 
of the reservoir, approximately 200m from the centre of the construction area. The position of 
the noise meter is shown on Figure 1. 

4.2.6 Data generated by the meter were plotted on a series of graphs in units of five minutes 
duration. The meter recorded a number of parameters in five-minute samples. The data has 
been plotted on a series of graphs, one for each 7-day period. The parameters plotted were:  

 LAeq,T. This is a measure of the ‘equivalent continuous noise level, having the same total 
energy as the varying signal over the time period T’.  LAeq,T is a widely used measure of 
‘average’ noise levels. 

                                                      
3 If the microphone is not sufficiently distant from other sources of noise, such as rustling leaves, the quality of 
the data set can be affected. 
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 LAmax.  A measure of the highest (lowest) transient level observed during a sampling 
period (in this case the sample period was five minutes).  The LAmax (LAmin) presented for 
each 5 minute sample is the highest (lowest) level recorded during that period. 

 LA1 (10, 90) is the level exceeded for 1% (10%, 90%) of the sample period.  These 
parameters are used to describe different features of the noise environment: LA1 gives a 
measure of the ‘typical’ noisiest event during a sample period.  LA10 gives a good 
indication of road traffic noise. LA90 is a good measure of the ‘background’ noise 
environment, defining the periods of quiet in between noise events. 

4.2.7 For each of the parameters listed above, the ‘A’ in the descriptor indicates that the noise 
reading has been ‘weighted’ or adjusted to approximate the average human response to 
noise, as human ears show less responsiveness to very high frequency or very low frequency 
noise than to noise within human speech frequencies. 

4.3 Ornithological Monitoring 

4.3.1 The ornithological monitoring focussed on the northern arm of the Brent Reservoir, as this part 
of the SSSI was closest to the development site and therefore likely to be subject to the 
loudest noise during Phase 3A of the works. Monitoring followed the protocol identified in the 
Mitigation and Monitoring Strategy. 

4.3.2 Two vantage points (VPs) were used to facilitate ornithological observation during the 
monitoring period; one at the bird hide overlooking the north end of the northern arm of the 
Brent Reservoir, and a second at a location on the western shore (locations are shown in 
Figure 1). These two locations in combination gave a view over the majority of the open water 
habitat and margins on the eastern shore of the northern arm of the reservoir. 

4.3.3 During the breeding season, particular attention was paid to great crested grebe due to the 
importance of the species in the context of the Brent Reservoir SSSI.  Two pairs of birds were 
present, and notes were taken on the behaviour of adults and young whenever they were 
visible. 

Frequency and Timing of Ornithological Monitoring Visits 

4.3.4 The Mitigation and Monitoring Strategy stated that weekly visits would be carried out during 
April, but that if evidence of breeding by great crested grebe was noted before or after this, 
visits would be conducted on a weekly basis until breeding had been completed.  

4.3.5 In the event, grebes started to breed in March. Weekly visits therefore began on 10 March and 
continued until the end of July, as two pairs remained present and attempted a second brood 
during this period. 

4.3.6  Between August and December inclusive two monitoring visits per month were carried out as 
set out in the Strategy. 

4.3.7 Each monitoring visit spanned a period of six hours, and incorporated six 45-minute sessions 
each divided by breaks of 15 minutes during which time the observer moved between vantage 
points (and rested their eyes).  

4.3.8 The time spent observing waterfowl was spread equally between the two vantage points with 
the vantage point used changing at the end of each 45 minute session. 

4.3.9 Monitoring times were varied so that behaviour outside core working hours could be sampled.  
Monitoring dates and times are shown in Table A.1 in Appendix A of this report.  Weather 
data during survey work is included in Table A.2 of the same Appendix. 
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4.3.10 As the aim of the monitoring was primarily to record responses to site-related construction 
noise, most visits were conducted during the site’s operational hours (08:00 to 18:00). 
However in order to gain some information on the baseline situation during non-operational 
hours, three visits were carried out at weekends (Saturdays) when the site working day was 
shorter (typically 8:00 to 13:00). Furthermore on eight occasions the visit was either started 
before the start or finished after the end of normal site hours. In total, of the 8,910 minutes of 
monitoring carried out throughout the monitoring period, 480 minutes (5.3% of the total) was 
carried out outside of normal site work hours. 

4.3.11 The order in which the observer used the respective locations was alternated between visits to 
ensure there were no biases in terms of the temporal spread of data collection. 

Behavioural Responses to Noise 

4.3.12 At the start of each 45 minute monitoring session a near-instantaneous count was conducted 
of the birds visible from the VP. Bird registrations were recorded on field sheets with the 
location of each bird noted with reference to a gridded system that divided the northern arm of 
the reservoir (including the margins) into 25x25m squares, each with a  unique reference 
number (shown on Figure 2).  Subsequently, any behavioural responses were recorded using 
a bespoke form (see Appendix B).  

4.3.13 Although the observer focussed effort on recording the behaviour of waterfowl in apparent 
response to 'noise events' emanating from the Application Site (e.g. loud bangs or machinery 
start-up), other disturbance stimuli not connected to the site (such as aircraft, birds of prey or 
walkers) were also recorded as part of the monitoring.  A note was made of the type and time 
(and duration for sustained noise) of a 'noise event' together with observed bird disturbance 
responses.  

4.3.14 Apparent behavioural responses to construction noise were defined and attributed to 
categories, the definitions of which had been agreed with Natural England in the Mitigation 
and Monitoring Strategy 

4.3.15 Nine different response types were identified, ranging between no apparent response and a 
bird (or birds) apparently leaving the reservoir for the duration of the watch /monitoring period.    
The definitions of different categories of response are set out in Table 4.1 below. 

Table 4.1:  Categories of disturbance response types 

Category Disturbance response type  

1 No behavioural response noted. 

2 Bird(s) becoming alert but showing no other signs of noise avoidance. 

3 
Birds swimming slowly away from the noise source / moving into fringing 

vegetation. 

4 Birds swimming rapidly away from noise source. 

5 
Birds flushing from nest or roosting/loafing location and submerging / making 

short flights over the water surface and resettling further from the noise source 
(but typically within 50m). 

6 
Birds making a directional flight away from the noise source (with approximate 

flight lines mapped) but resettling within visual distance of the observer (for 
nesting birds absence from the nest would also be timed). 

7 
Birds flying a considerable distance from the noise source (with approximate 
flight lines mapped), but apparently resettling elsewhere on the reservoir (e.g. 
on the main body of water of the reservoir) - for nesting birds time away from 
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Category Disturbance response type  

the nest would again be recorded. 

8 
Birds making prolonged wheeling flights before resettling on a different part of 

the reservoir* 

9 
Birds leaving the reservoir and not returning within the watch or the overall 

monitoring period.  
* – Flights and their characteristics were recorded and timed for non-breeding birds, while for breeding birds the amount of time spent away from 

the nest was noted. 

4.3.16 As part of the Mitigation and Monitoring Strategy it was agreed with consultees that responses 
that fell within categories 6 to 9 were indicative of significant disturbance to the birds 
concerned.   

4.3.17 It was also agreed with consultees that behaviours in categories 2 to 5 might constitute 
significant disturbance, depending on the frequency of their occurrence. 

4.3.18 Care was therefore taken to note when any disturbance events affected the same 
individual(s). Repeat disturbance was defined as any two or more events affecting the same 
individual(s) within a 1-hour period. In the event that a given stimulus resulted in a Category 2 
disturbance or greater in more than one species, a separate “event” was noted for each 
species4. 

Ornithological Personnel 

4.3.19 Survey worked was undertaken by two experienced field surveyors, Ed Austin and Ross 
Crates. 

4.3.20 Ed Austin has worked as a full-time ecological consultant since 2004. He is a Full Member of 
the Chartered Institute of Ecology and Environmental Management (MCIEEM) and holds an 
MSc in Integrated Environmental Studies. He has particular experience in ornithology 
including Common Bird Census (CBC), Breeding Bird Surveys (BBS) and wintering bird 
surveys, and is familiar with all regularly occurring UK species 

4.3.21 Ross Crates has worked as a field ecologist and ornithologist since 2010, both in the UK and 
Australia. While in the UK his times has been divided between a graduate research assistant 
post at the University of Oxford (between 2010 and 2013), and professional bird surveying. He 
holds a BSc (hons) in Ecology, is familiar with all regularly occurring UK bird species, and is a 
licensed bird ringer. 

4.4 Data Analysis 

4.4.1 In the event that a significant disturbance event (a Category 6-9 response) was recorded 
during ornithological monitoring work, data concerning the date, time and location of the 
disturbance event were provided to Sharps Redmore. This allowed a noise plot to be 
generated for the monitoring period concerned. 

4.4.2 It was assumed, when considering the noise data, that the bird responded to the loudest noise 
within the five-minute noise sampling period that corresponded to the time of the disturbance 
event. The apparent origin and nature of the noise leading to the disturbance event was 
recorded by the ornithological observer e.g. a metallic hammering noise originating from the 
development site. 

                                                      
4 If a stimulus resulted in a Category 2 event to a coot and two tufted duck for instance, these were logged as two 
events, one affecting one coot and one affecting two tufted duck. 
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4.4.3 Based on the location of the bird at the time of the disturbance event, and predicted 
attenuation of noise at increasing distance from the source, it was possible to approximate the 
level of noise the bird(s) apparently responded to. The additional, albeit coarse, description of 
the nature of the noise by the ornithological observer, potentially allowed further conclusions 
to be drawn with regard to the nature of the noise birds responded to (e.g. whether machinery 
start up or a sustained escalation in noise had apparently resulted in the response).  

4.5 Limitations to Methods 

4.5.1 The disturbance stimulus resulting in an observed or overheard behavioural response (such 
as the alarm calling of coots (Fulica atra) in fringing vegetation was not always apparent. In 
such cases, the observers used professional judgement to attribute a likely cause of 
disturbance. These behavioural responses did not comprise significant disturbance events as 
defined in the Strategy, and it is not therefore considered that the application of professional 
judgement in this way compromised an important limitation to the method.  

4.5.2 The noise monitoring equipment deployed by Sharps Redmore was not synchronised with 
observer watches, and recorded data in blocks of five minutes duration. Attributing responses 
to specific noise events was therefore a relatively coarse process, and assumed that the 
loudest noise that approximately correlated in timing to the behavioural response was directly 
linked to it. Although this is clearly not ideal, the ornithological data set is extremely robust, 
and noise data relating to specific events is not key to interpretation as very few significant 
disturbance events were recorded and of the few that did occur none affected great crested 
grebe. It is not therefore considered that this compromised the integrity of the work or the 
validity of its conclusions. The most useful aspect of the noise monitoring in interpreting bird 
responses to construction/demolition activity associated with Phase 3A of the works, is the 
general noise profile (detailed in the results section) which provides a secure description of 
noise setting of the site 

 



West Hendon 
Planning Condition 40: Final Monitoring Report
 

C:\Users\pmaishman\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\CEZLC444\28826_SM 
_090315.docx 

12 
 

5 Results 

5.1 Overview 

5.1.1 The results of ornithological and noise monitoring completed between January and December 
2014 (inclusive) are summarised in this section of the report.    

5.1.2 A specific overview is provided of the observed behavioural responses of great crested grebe 
to noise. This reflects the importance of the species in the context of the Brent Reservoir 
SSSI.   

5.1.3 Details of all behavioural responses comprising significant disturbance events to other 
waterfowl that were recorded during the monitoring period are also summarised in this section.  
These include events that were attributed to construction/demolition noise associated with 
Phase 3A of development of the West Hendon site, as well as events clearly linked to other 
stimuli.  Finally, a summary of evidence of repeat events that could, in combination, have 
resulted in a significant effect on birds is provided.  

5.2 Noise Profile of the Site 

5.2.1 Noise graphs generated over the course of the monitoring period indicated that the pattern of 
noise at the site was fairly predictable. There was no clear evidence of step changes in any of 
the noise parameters, and no clear and consistent distinction between working and non-
working days and times. Overall, the data indicated that the main noise factor at the site is 
road traffic noise from the M1 and North Circular (A406).   

5.2.2 In the field, individual noises arising from construction works were clearly audible to the 
human ear, and identifiable as originating at the site, but in terms of objective noise level, they 
were comparable with noises from other activities (eg birds, aircraft, occasional sirens, traffic 
etc.) which are not associated with the construction works.   

5.2.3 At sites where construction noise is considered to have a significant effect on the noise 
environment, noise profiles tend to show clear step-changes when the various parameters are 
studied, and these can be clearly attributed to construction processes. However, a review of 
the data by Sharps Redmore concluded that it was not possible to identify any aspect of the 
noise data which could unequivocally be attributed to construction noise at the West Hendon 
site.   

5.3 Great crested grebe 

5.3.1 Great crested grebe were recorded during all monitoring visits carried out in 2014 and in most 
of the 45 minute sub-sessions conducted during the breeding season. Two pairs were typically 
present during the breeding season, although other adult birds were noted on a small number 
of occasions.   

5.3.2 The first nesting observations were made on 10 March when both pairs were attending nests. 
One of these was located on the north-eastern bank of the reservoir at the southern end of the 
monitoring area, with the second, at the northern end of the area, built on emerging vegetation 
over a submerged island. The locations of the respective nests are shown on Figure 3. 

5.3.3 During the breeding season, one pair consistently remained within the northern part of the 
monitoring area and built two nests, both of which failed at egg stage. The eggs either never 
hatched or were predated.  

5.3.4 The pair present in the southern part of the area successfully fledged young from two nests.  
Of the first brood of three chicks, all fledged, and one young bird was successfully raised to 
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independence. Of the second brood, only one young bird was observed being provisioned 
away from the nest although there was no evidence that this bird reached independence. 

5.3.5 Outside the breeding season between two and five grebes were present in the monitoring 
area.  

5.3.6 Across the monitoring period a total of four Category 2 responses by great crested grebe to 
construction noise were noted (these involved birds becoming alert apparently in response to 
a noise stimulus). No behavioural responses of Category 3 or greater were recorded.   

5.3.7 Numerous examples of no behavioural response by great crested grebe to sudden noise from 
the construction area were noted. 

5.4 Other species 

5.4.1 Waterfowl recorded during the monitoring period included a range of duck species, a lesser 
numbers of rail and wader species. Among these were shoveler, gadwall, tufted duck Aythya 
fuligula, mallard Anas platyrhyncos, pochard Aythya ferina, shelduck Tadorna tadorna, wigeon 
Anas penelope and teal Anas crecca), little grebe Tachybaptus ruficollis, mute swan Cygnus 
olor, Canada goose Branta canadensis, greylag goose Anser anser, coot, cormorant 
Phalacrocorax carbo, little egret Egretta garzetta, water rail Rallus aquaticus, snipe Gallinago 
gallinago, common sandpiper Actitis hypoleucos and lapwing.  

5.4.2 Some of these species, such as mute swan, were recorded very consistently across the 
monitoring period, but most were present much more sporadically, such as wigeon (present 
on three monitoring visits) and shelduck (on four monitoring visits). 

5.4.3 During the monitoring period as a whole, the highest counts of duck species were generally 
during the autumn and early winter (September - December 2014). Peak counts recorded in 
the monitoring area (which only represents part of the Brent Reservoir) included 76 shoveler, 
292 tufted duck, 86 teal, 42 mallard, 24 pochard and 63 gadwall.  

5.4.4 Several gull species were also regularly recorded. Black-headed gull Chroicocephalus 
ridibundus was the most numerous of these (peak of 143 individuals).  Smaller numbers of 
common gull (peak of 36), lesser black-backed gull Larus fuscus (peak of six) and herring 
gulls Larus argentatus (peak of eight) were also noted.  

5.4.5 Aggregations of birds tended to occur in the north-eastern part of the monitoring area, as well 
as close to Cool Oak Lane Bridge at the southern end of the monitoring area where birds are 
regularly fed (year round). Foraging flocks were dominated by coot, mute swans, Canada 
geese and mallard, which typically respond to artificial feeding, although tufted duck and 
shoveler were also recorded amongst them on occasion. Loose aggregations of tufted duck, 
pochard, Canada and greylag goose, mallard and gadwall were observed across the 
monitoring area. Nesting coots and moorhen were observed widely within suitable habitats on 
the reservoir margins. 

5.4.6 Observed behavioural responses of these waterfowl to disturbance are set out in the following 
section. 

5.5 Behavioural responses 

5.5.1 During the 32 monitoring visits carried out in 2014, 4017 individual (distinct) noise events were 
recorded by the observer, of which 3016 (approximately 75%) were noted as originating from 
the site. The responses to these noises (originating from all sources) by birds are summarised 
in Table 5.1. 
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Table 5.1:   Observed Behavioural Responses by Birds to Noise Events (site and non-site related) 

Category Instances of Occurrence 

2 174 

3 33 

4 5 

5 11 

6 4 

7 4 

8 1 

9 10 

 

5.5.2 Category 1 responses (no observed effect) made up the remainder of the observations.   

Category 9 responses 

5.5.3 In total ten Category 9 responses, involving birds leaving the reservoir and not returning 
during the monitoring period were noted in 2014. Of these one was attributed to noise 
originating from the site, the remainder were in response to others sources of disturbance 
(detailed below). 

5.5.4 On 29 April 2014 an event affecting a herring gull in grid square 83 was logged. The bird was 
thought to have flown from the reservoir as a response to hammering noises from the site. 
Hammering noises were recorded previously during the monitoring session, causing 
responses by other species (discussed in relevant sections below) but the resumption of  
hammering appeared to lead to this behavioural response.  

5.5.5 A further Category 9 response was recorded on 12 September when four tufted duck were 
flushed from the reservoir by an angler.  

5.5.6 Eight Category 9 events were recorded on 26 September in response to two survey boats 
(unconnected with the development) entering the reservoir. The first period of disturbance 
(starting at 13:38) affected a total of 90 tufted duck, 18 gadwall, 25 black-headed gull and one 
cormorant Phalacrocorax carbo. The second affected 80 tufted duck and three mallard. As 
these disturbance events were not connected to the development, they are not considered 
further. 
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Category 8 responses 

5.5.7 A Category 8 response, involving birds making a prolonged wheeling flight before resettling on 
a different part of the reservoir, was recorded on 9 April.  This affected a herring gull which 
flew from grid square 17 apparently in response to a sudden percussive noise from the site.  

Category 7 responses 

5.5.8 Three Category 7 responses, involving birds flying a considerable distance from the noise 
source before apparently resettling elsewhere on the reservoir (outside of the field of vision of 
the observer), were recorded.  These appeared to occur in response to noise events 
originating from the site.   

5.5.9 On 9 April a mallard in grid square 17 was flushed as a result of a loud bang emanating from 
the site, and flew north along the reservoir towards VP1; on 15 May two tufted duck in grid 
square 94 appeared to respond to 'metallic percussive hammering noise' from the site and 
flew off south (similar sounds had been recorded earlier in the day); and on 15 May 2014 one 
gadwall in grid square 41 flew north apparently in response to a 'metallic percussive 
hammering noise' from the site. This occurred at the same time and as a result of the same 
noise as the previous disturbance event. 

5.5.10 A further Category 7 response was recorded on 26 September in response to the boat in the 
northern part of the reservoir and affected 15 Canada goose. As this event is not a result of a 
noise event from site, it is not considered further. 

Category 6 responses  

5.5.11 Two Category 6, events, involving birds making directional flights away from the noise source, 
apparently in response to noise originating from the development site, were recorded.  

5.5.12 On 15 May 2014, a grey heron Ardea cinerea flew from grid square 75, located on the eastern 
bank of the reservoir closest to the site, and resettled in a tree on the opposite bank 
apparently in response to a 'metallic banging and hammering' noise.   

5.5.13 On 16 July 2014, a tufted duck flew from grid square 39 north-west along the reservoir 
apparently in response to a sudden percussive noise from the site. 

5.5.14 Two further Category 6 responses were recorded on 26 September in response to the boats 
within the monitoring area. These affected eight coot and 12 tufted duck. As these disturbance 
events were not connected to the development, they are not considered further. 

Category 5 

5.5.15 In developing the Strategy it was agreed with stakeholders that responses of Category 5 and 
below would not constitute significant disturbance unless they occurred with regularity and 
affected the same birds. . 

5.5.16 In total, ten Category 5 responses were recorded.  These involved birds making short flights 
over the water, but resettling within 50m of their original location.  The observations coincided 
with machinery noises from the site. These are summarised as follows: 

 two teal apparently responding to hydraulic noises; 

 two teal apparently responding to machinery ‘creaking’; 

 six  tufted duck apparently responding to hydraulic noises;  
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 five gadwall apparently responding to drilling and engine noises;  

 four black-headed gull apparently responding to sawing and drilling noises; 

 a pochard apparently responding to repeated percussive and hammering sounds;  

 a tufted duck apparently responding to repeated metallic percussive noises;  

 two coots which were heard alarm calling  and flew from cover, apparently in response to 
a dog barking within the construction site area; 

 16 black-headed gull apparently responding to a metallic impact noise from the site; and 

 four common gull apparently responding to a metallic impact noise from the site. 

5.5.17 A further Category 5 response was recorded on 18 December involving a teal as a result of a 
helicopter flight over the reservoir. As this was not a result of the works on site, it is not 
considered further. 

Category 4 

5.5.18 Five Category responses, involving birds swimming rapidly away from the noise source were 
recorded. Of these, two coincided with site-related noises and affected a tufted duck and three 
mallard respectively.  

5.5.19 The remaining three events occurred in response to the boat within the monitoring area on 26 
September and involved six Canada geese, eight coot and one mallard. As these disturbance 
events were not connected to the development, they are not considered further. 

Category 3 

5.5.20 Thirty-three Category 3 responses were recorded.  These involved birds moving (by 
swimming), apparently in response to a noise stimulus. All but four of these events were 
attributed to site-related noise. Three resulted from presence of a boat on 26 September, and 
one occurred in response to a low flight over the reservoir by an aircraft. The site-related 
responses are summarised in Table 5.2 below. 

Table 5.2:  Summary of Category 3 Responses 

Species 
Number of 

events 
Number of 

individuals5 
Apparent stimulus 

Canada goose 2 2-6 
Sudden percussive or high-pitched 

‘explosion’ sound and petrol engine noise.

Coot 2 1-5 
Sudden percussive or high-pitched 

explosion sound and scraping noises. 

Gadwall 1 2 Five machinery banging sounds. 

Mallard 3 1-5 Percussive noises.  

Moorhen 1 1 Impact noise. 

Mute swan 1 1 Handheld petrol engine. 

Pochard 1 1 Apparent response to hammering noises. 

                                                      
5 When one species has been affected by multiple events, a range is given for the number of individuals (Min-
Max). 
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Shoveler 2 1-2 
Five loud machinery banging sounds and 

machinery noises. 

Tufted duck 16 1 - 11 
A range of site noises including 

hammering and reverse beeping from 
machinery. 

Category 2 responses 

5.5.21 In total 169 Category 2 (birds becoming alert but showing no other signs of noise avoidance) 
responses were recorded involving a range of species. Of these, 140 responses coincided 
with noise events originating from the site. Table 5.3 below summarises the numbers of birds 
involved and the number of occurrences affecting each of these as a result of site related 
noise events.  

5.5.22 The remaining events originated from: emergency vehicles (one event), car horns from off site 
(six events) and aircraft over the reservoir (19 events). These are not included in the table 
below. 

Table 5.3:  Summary of Category 2 Responses 

Species 
Number of 

events 
Number of 

individuals6 
Apparent stimulus 

Canada goose 18 1-14 
Site noises including machinery 
noises, sawing and percussive 

noises such as hammering. 

Coot 19 1-2 Percussive noises. 

Gadwall 9 1-3 Percussive noises 

Great crested 
grebe 

4 1-2 Machinery horn and rattling sounds.

Heron 1 1 Hammering sounds . 

Lesser black-
backed gull 

1 1 Machinery noises  

Mallard 6 1-2 Site noises.  

Moorhen 2 1 Site noises. 

Mute swan 5 1-2 
Site noises including percussive 

noises. 

Pochard 5 1-3 
Machinery and percussive noises 

from site 

Shelduck 1 1 Machinery rattling. 

Shoveler 2 2-4 Impact noise and machinery noises.

Teal 4 1-2 Engine and percussive noises. 

Tufted duck 68 1 - 11 
A range of site noise but impact 
noises and percussive noises 

prevalent. 

 

                                                      
6 When one species has been affected by multiple events, a range is given for the number of individuals (Min-
Max). 
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Repeat disturbance events 

5.5.23 A number of the behavioural responses detailed above were defined as ‘repeat disturbance 
events,’ as they appeared to affect the same individual birds within a 1-hour period. 

5.5.24 They included: 

 A Category 5 event (15 April) involving a pochard apparently responding to repeated 
percussive sounds from the site, followed by Category 2 and 3 responses; 

 A flock of six tufted duck exhibiting a Category 2 behavioural response (becoming alert) 
in apparent response to loud hammering noises from site on 29 April. This flock were 
disturbed again 15 minutes later and flocked more tightly on the water, and twice more 
over the following 20 minutes (a series of Category 3 responses). All responses appeared 
to be in response to hammering noise emanating from the site; 

5.5.25 A tufted duck apparently responding to percussive noises from the site, which may then have 
been involved in a Category 7 response (which coincided with engine whirring sounds) 11 
minutes after this, was noted on 15 May.  It was not possible to absolutely confirm if this was 
the same bird (birds are inherently mobile and not all individuals could be visually tracked or 
their behaviour attributed to site-related noise); and, 

5.5.26 Also on 15 May a Category 7 response involving a gadwall apparently responding to metallic 
banging and hammering sounds from the site, and which had been noted becoming alert as 
the sounds began a few minutes before. 
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6 Discussion of Results 

6.1 Ornithological Monitoring Results 

Great Crested Grebe 

6.1.1 The ornithological monitoring recorded no evidence that great crested grebe were likely to 
have been significantly affected by construction and demolition noise from Phase 3A of the 
works at West Hendon. 

6.1.2 A small number of Category 2 behaviours, apparently in response to site-related noise were 
recorded.  However, this level of response is simply an increase in observed alertness, and 
does not infer significant disturbance (as defined in the Mitigation and Monitoring Strategy).      

6.1.3 Two pairs of grebes bred within the monitoring area. The closest nest site to the construction 
site was on the north-eastern bank of the reservoir approximately 75m from the construction 
site and 70m from the noise recording equipment. The pair fledged a minimum of three young 
from their first brood and one from their second brood.  The other pair which nested 
approximately 100m from the construction site was observed building and attending two nests 
which subsequently failed at egg stage. 

6.1.4 The level of productivity recorded in the grebes appears broadly consistent with available 
information on levels of productivity in previous years with there being no indication of 
significant disturbance as a result of the construction process. 

6.1.5 The results support the conclusions of the literature review completed to inform the Mitigation 
and Monitoring Strategy i.e. that significant disturbance of breeding (and non-breeding) great 
crested grebe was unlikely to occur. 

6.1.6 Taken together the findings and observations set out above are such that it is reasonable to 
conclude that no additional monitoring or mitigation is necessary with regard to great crested 
grebe. 

Other Waterfowl 

6.1.7 Over the course of thirty-two monitoring visits, seven apparent behavioural responses to 
construction noise that were considered to represent significant disturbance events (as 
defined by the Mitigation and Monitoring Strategy) were recorded. 

6.1.8 Two of these affected single herring gulls, a species that does not breed at the site, and which 
is abundant in the London area. The further five behavioural responses indicative of significant 
disturbance (as defined by the Strategy) related to two tufted duck and single mallard, 
gadwall, grey heron and tufted duck. None of these are species are stated as contributing to 
the reason for notification of SSSI. 

6.1.9 No significant behavioural responses were noted from mixed flocks of birds or flocks of an 
individual species, despite large numbers of waterfowl being present during some of the 
monitoring work.  Repeat disturbance events were noted, but not at a frequency or scale that 
suggested there were significant resulting effects on birds.  

6.1.10 The results therefore indicate that additional mitigation is not required, and that monitoring of 
effects on waterfowl during further phases of work is unlikely to be useful. 
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6.2 Noise Monitoring Results 

6.2.1 Noise data relating to the seven significant behavioural responses that were apparently in 
response to a site related noise was interrogated by noise consultants, Sharps Redmore, who 
was able to estimate the approximate noise level experienced by the bird that may have led to 
the observed reaction (i.e. the maximum noise level recorded during that five minute recording 
period) based on its location in relation to the noise meter.   

6.2.2 It should be emphasised that the correlation between bird response and noise level was 
‘coarse,’ but that a relationship was identified when the data was interrogated in detail by the 
noise consultants.  

6.2.3 This noise data is presented in Table 6.1 below. 

Table 6.1:  Significant Disturbance Response and Corresponding Estimated Noise Level.   

Date Species 
Response 
Category 

Indicative noise level of stimulus at the 
location of the bird(s) (dBA) 

09/04/2014 Mallard 7 72 

09/04/2014 Herring gull 8 71 

29/04/2014 Herring gull 9 81 

15/05/2014 Tufted duck 7 76 

15/05/2014 Gadwall 7 81 

15/05/2014 Grey heron 6 86 

16/07/2014 Tufted duck 6 71 

 

6.2.4 Construction noise is clearly audible to the human ear but is at levels normally experienced at 
the site and across the SSSI as a result of noise from other existing sources. This is confirmed 
by the noise profiles which show:  

 construction works make no obvious contribution to the noise setting of the SSSI;  

 days on which construction occurred are characterised by consistent noise levels rather 
than exceptional noise events;  

 no clear step-changes in any of the measured noise parameters at the known start/finish 
times at the site; and  

 on some Saturday afternoons and Sundays, when work was not being conducted on site, 
numerous noise events of over 80 dBA and over 90 dBA were recorded throughout the 
12 months monitoring period.  

6.2.5 Taken together these observations confirm baseline levels of noise are such that construction 
site noise does not dominate the noise environment on the SSSI.  

6.2.6 The noise analysis established that while on some occasions there appeared to be some 
relationship between noise events and bird disturbance, there were also occasions when 
noise spikes that were higher in absolute terms than the prevailing noise yet caused no 
disturbance to birds (cross reference the noise graphs in Appendix C). It seems that in this 
setting birds respond to perceived risk but the nature of the response is affected by a number 
of factors including: location; visual clues; context; habituation; ‘unexpectedness’ and that 
noise level alone is not a good predictor of the disturbance response.  
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6.2.7 In the context of the analysis of the noise profile of the site, the lack of significant behavioural 
responses by birds might reasonably have been expected. On the few occasions where 
significant behavioural response appeared attributable to noise events, these related 
principally to single birds and of species for which the SSSI is not specifically notified. This 
may indicate single birds may be less tolerant of noise than flocks of birds, no significant 
behavioural responses by flocks of birds that could be attributed to construction noise having 
been recorded during the monitoring period.   
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7 Conclusions 

7.1.1 Ornithological monitoring undertaken between January and December 2014 inclusive has 
provided no evidence that Phase 3A of the construction process at West Hendon has resulted 
in significant disturbance to birds associated with the nearby Brent Reservoir SSSI.  

7.1.2 Great crested grebe, which forms one of the interest features for which the SSSI was notified, 
bred successfully on the edge of the reservoir closest to the construction area. Two broods 
were raised by this pair. A second pair further from the construction area failed to raise young, 
but there is no indication this was a result of construction works as there was minimal 
evidence of disturbance of grebes recorded during ornithological monitoring work. Evidence of 
significant behavioural effects on other waterfowl that could be attributed to construction 
related noise was also very limited.   

7.1.3 Noise monitoring found that due to background noise levels, noise graphs did not clearly 
identify when construction works were taking place, and that noise associated with 
construction did not dominate the noise profile at the SSSI. Against this backdrop, it was not 
unexpected that very few significant behavioural responses by waterfowl to apparent 
construction-related noise stimuli were recorded. 

7.1.4 While there was a coarse correlation between the relatively low number (7) of significant 
behavioural responses exhibited by individual birds (and 2 tufted duck) to apparent noise 
stimuli, there was no indication that flocks of birds were significantly disturbed or that small 
numbers of birds were regularly disturbed by the works returned by the ornithological 
monitoring. 

7.1.5 The results therefore support earlier assessment of the effects of construction related noise on 
the bird interest associated with the reservoir i.e. that effects on birds resulting from 
construction would be very limited.   

7.1.6 The findings of the ornithological and acoustic monitoring provide no indication that there is 
any justification for (i) further mitigation for birds in relation to future phases of the scheme; (ii) 
to extend monitoring into 2015 or (iii) to undertake monitoring during the further phases of 
work. 
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Appendix A  Ornithological Survey Information  

Table A.1.  Dates and Times of Ornithological Surveys 

Date Day  Start time Finish time Observer 

23 January 2014 Thursday 10:00 16:00 E Austin 

11 February 2014 Tuesday 11:30 17:30 R Crates/E Austin 

21 February 2014  Friday 08:00 14:00 R Crates 

10 March 2014 Monday 12:00 18:00 R Crates 

19 March 2014  Wednesday 09:00 15:00 R Crates 

26 March 2014 Wednesday 07:00 13:00 R Crates 

31 March 2014 Monday 13:00 18:45 R Crates 

9 April 2014 Wednesday 10:00 15:45 R Crates 

15 April 2014 Tuesday 10:00 15:45 R Crates 

26 April 2014 Saturday 06:45 11:45 R Crates 

29 April 2014 Tuesday 11:30 17:15 R Crates 

10 May 2014 Saturday 09:00 14:20 R Crates 

15 May 2014 Thursday 08:30 14:15 R Crates 

23 May 2014 Friday 12:00 17:45 R Crates 

31 May 2014 Saturday 10:15 16:00 R Crates 

06 June 2014 Friday 11:10 16:55 R Crates 

11 June 2014 Wednesday 13:00 18:45 R Crates 

20 June 2014 Friday 10:30 16:15 R Crates 

27 June 2014 Friday 09:30 15:15 R Crates 

30 June 2014 Monday 06:30 12:15 R Crates 

08 July 2014 Tuesday 06:15 12:00 R Crates 

16July 2014 Wednesday 09:45 15:30 R Crates 

23 July 2014 Wednesday 12:00 17:45 R Crates 

7 August 2014 Thursday 12:45 18:30 R Crates 

21 August 2014 Thursday 06:00 11:45 R Crates 

12 September 2014 Friday 09:45 15:30 R Crates 

26 September 2014 Friday 11:15 17:00 R Crates 

17 October 2014 Friday 10:00 15:45 R Crates 

24 October 2014 Friday 10:45 16:30 R Crates 

10 November 2014 Monday 08:30 14:15 R Crates 

25  November 2014 Tuesday 09:00 14:45 R Crates 

8 December 2014 Monday 08:15 14:30 R Crates 

18 December 2014 Thursday 09:45 15:30 R Crates 
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Table A.2.  Summary of Weather Conditions during Survey Work 

Date Weather Conditions Summary7 

23 January 2014 
Cloud cover 4-8/8; Wind: W force 2-3. Rain: Occasional rain. 

Temperature 7o-8oC. 

11 February 2014 
Cloud cover 1-8/8; Wind: W-SW force 1-5. Rain: Occasional rain at 

start, then dry. Temperature 5o-8oC. 

21 February 2014 
Cloud cover 0-5/8; Wind: NE force 1-2. Rain: Dry. Temperature 4o-

8oC. 

10 March 2014 Cloud cover 2-8/8; Wind: NE force 3. Rain: Dry. Temperature 9o-10oC.

19 March 2014 
Cloud cover 6-8/8; Wind: SW force 2-3. Rain: Dry. Temperature 14o-

15oC. 

26 March 2014 Cloud cover 6-8/8; Wind: NE force 2-4. Rain: Dry. Temperature 5o-7oC

31 March 2014 Cloud cover 6-8/8; Wind: S force 2; Rain: Dry. Temperature 15oC. 

9 April 2014 
Cloud cover 0-4/8; Wind: SW force 1-1. Rain: Dry. Temperature 11o-

15oC. 

15 April 2014 
Cloud cover 1/8; Wind: NE force 2-3. Rain: Dry. Temperature 14o-

17oC. 

26 April 2014 
Cloud cover 8/8; Wind: W force 2-3. Rain: Light drizzle. Temperature 

11oC. 

29 April 2014 Cloud cover 6-7/8; Wind: NE force 1-3. Rain: Dry. Temperature 15oC. 

10 May 2014 
Cloud cover 6-8/8; Wind: N force 3-4; W force 4. Rain: Showers. 

Temperature 15o-16oC. 

15 May 2014 Cloud cover 0/8; Wind: E force 1-3. Rain: Dry. Temperature 14o-19oC.

23 May 2014 
Cloud cover 4-8/8; Wind: SW force 3-4. Rain: Dry. Temperature 15o-

17oC. 

31 May 2014 
Cloud cover 0-8/8; Wind: NNE force 2-3. Rain: Dry. Temperature 15o-

19oC. 

06 June 2014 
Cloud cover 1-2/8; Wind: SE force 2-4. Rain: Dry. Temperature 19o-

                                                      
7 Any changes in conditions during the survey visit are shown as a range of values – e.g. Cloud Cover: 1-
5/8.Wind force was measured with the Beaufort Scale. 
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Date Weather Conditions Summary7 

23oC. 

11 June 2014 
Cloud cover 4-6/8; Wind: SW force 2-4. Rain: Dry. Temperature 20o-

22oC. 

20 June 2014 
Cloud cover 2-7/8; Wind: NE force 2-3. Rain: Dry. Temperature 21o-

22oC. 

27 June 2014 
Cloud cover 5-8/8; Wind: W-SW force 2-5. Rain: Occasional light rain. 

Temperature 19o-22oC. 

30 June 2014 
Cloud cover 2-4/8; Wind: E force 1-2. Rain: Dry. Temperature 13o-

20oC. 

08 July 2014 
Cloud cover 1-6/8; Wind: NW force 1-3. Rain: Dry. Temperature 14o-

19oC. 

16July 2014 
Cloud cover 0-5/8; Wind: SW force 1-3. Rain: Dry. Temperature 23o-

26oC. 

23 July 2014 
Cloud cover 2-4/8; Wind: NNE force 2-5. Rain: Dry. Temperature 23o-

27oC. 

7 August 2014 
Cloud cover 3-5/8; Wind: SW force 2-3. Rain: Dry. Temperature 23o-

24oC. 

21 August 2014 
Cloud cover 0-2/8; Wind: SE-SW force 1-4. Rain: Dry. Temperature 8o-

16oC. 

12 September 2014 
Cloud cover 2-5/8; Wind: NE force 2-4. Rain: Dry. Temperature 17o-

21oC. 

26 September 2014 
Cloud cover 8-2/8; Wind: W force 2-4. Rain: Dry. Temperature 18o-

21oC. 

17 October 2014 
Cloud cover 3-6/8; Wind: SW force 2-4. Rain: Dry. Temperature 16o-

18oC. 

24 October 2014 Cloud cover 8/8; Wind: W force 3-4. Rain: Dry. Temperature 17oC. 

10 November 2014 
Cloud cover 0-8/8; Wind: SW force 1-4. Rain: Dry. Temperature 9o-

12oC. 

25  November 2014 
Cloud cover 7-8/8; Wind: NW-NE force 2-3. Rain: Dry. Temperature 

5o-7oC. 
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Date Weather Conditions Summary7 

8 December 2014 Cloud cover 0-3/8; Wind: W force: 1-5. Rain: Dry. Temperature 1o-4oC.

18 December 2014 
Cloud cover 8/8; Wind: W force: 3-6. Rain: Dry. Temperature 13o-

14oC. 
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Appendix B  Field Recording Forms 

  



Date: Time Start: Finish:

Location:

Surveyor:

VP Number:

Map ref Species Count Map ref Species Count Map ref Species Count Map ref Species Count

Hourly Weather Conditions:



Date: Time Start: Finish:

Location:

Surveyor:

VP Numbers:

VP No. Count No. Time Stimuli Source Spp. Affected Grid ref Notes

Observations

Behaviour cat.

Activity ObservationsTime

Stimuli Type

Hourly Weather Conditions:

ActivityTime
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Appendix C  Noise Monitoring Graphs 

Data from 29 April 2014 with bird response overlain (data provided by Sharps 
Redmore) 
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Data from 15 May 2014 with bird response overlain (data provided by Sharps 
Redmore) 

 


