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Dear Boreas Case Team,

Oulton Parish Council (OPC) will not be attending the Issue Specific Hearing on Tuesday

17" March, having taken the advice regarding the coronavirus information with respect to
reducing unnecessary trips.

OPC would however like to make the comments below regarding Agenda item 6 (b), to be
considered at the ISH, if permissible. In addition, four relevant documents which apply to the
issues of noise and vibration at The Old Railway Gatehouse (ORG) are attached below, for the
information of the Panel.

COMMENTS re: AGENDA ITEM 6(b)
Noise and Vibration at The Old Railway Gatehouse (ORG).

1) The Applicants have submitted documents re: noise and vibration for Norfolk Boreas, but
Oulton Parish Council note that these documents exclude any specific assessment for The Old
Railway Gatehouse as part of either scenarios 1 or 2.

It should be noted that a noise and vibration document was submitted by Norfolk Vanguard for
this location (The Old Railway Gatehouse) in respect of the cumulative impact of traffic from
Hornsea Three Main Construction Compound in combination with Norfolk Vanguard's Cable
Logistics Area and MA7 on Link 68 (**see attachment).

Oulton PC considers that the above document should be included as part of the DCO for Norfolk
Boreas scenarios 1 and 2, especially in respect to the so-called ‘optional’ mitigation measures
that should be offered to the residents of the ORG.

2) OPC commends to the attention of the ExA the first two attachments below, being a detailed
expression of the concerns of the Parish Council regarding significant flaws in the results of the
original monitoring exercise, and the potential for severe adverse impacts on the residents of the
ORG, arising from the Examination processes of both Hornsea Project Three and Norfolk

Vanguard. These concerns are still outstanding.

3) In particular, OPC would like to remind the ExA that these Applicants have adopted wholesale
(but with reservations regarding ‘optional' mitigation?) the flawed results of a one-week
monitoring exercise on noise and vibration conducted by Orsted 15 - 21 October 2018. The
current Applicants have not seen fit - even in the face of sustained concerns expressed by the
residents, by the Parish Council, and by Broadland District Council - to conduct their own
assessment to address the valid concerns of all interested parties.

4) Finally, the Parish Council is obliged to draw the ExA’s attention to a statement that is made,
and repeated twice more, in the third document attached below: Norfolk Vanguard's Position
Statement on Noise Mitigation Measures at The Old Railway Gatehouse. At point 8 (p.2) the
following statement appears:

"The Applicant is in the process of discussing these optional mitigation measures with the
owner of The Old Railway Gatehouse and a further update will be given at Deadline 8. "

This statement is repeated at Point 15, and again at point 27 in Appendix 1. Clearly the intention
is to encourage the impression of appropriate engagement with a significantly affected



ORSTED -  HORNSEA PROJECT THREE

EXTRACT FROM OULTON PARISH COUNCIL’S RESPONSE AT DEADLINE 7: 

2. Noise and Vibration Assessment at The Old Railway Gatehouse 

2.1 At the ISH on 8th March, OPC sought clarification on the issue of the rationale behind the averaging of daily construction traffic noise over an 18-hour period, even though the additional traffic created by Hornsea Three is proposed to be confined to a shorter working day of 11 hours (excluding mobilisation). The council may have to accept that this is some sort of “standard measure” but is keenly aware that averaging anything over a longer period always conveniently brings the average down. 

2.2 The further point made by OPC at the Hearing was that human receptors never actually experience “average” noise but only individual or grouped noise “events”, interspersed with silence or lower background noise. 

2.3 Both these points were addressed by the Planning Inspector in 2014, when dismissing the Appeal for an AD that proposed to use this same stretch of road as its access route, and to the same site as the compound. [Ref: APP/K2610/A/14/2212257 ] At point 18 in the Appeal Decision, the Inspector challenges the relevance of using “statistical smoothing” in situations such as this, stating that this approach “understates the effects upon the human receptor of separate, sudden bursts of sound which conventional practice recognises to be potentially disturbing.” She goes on to refer to the recently-issued national Planning Practice Guidance on noise, stating that “it does not rely upon numerical measures but on qualitative descriptors”. She continues (point 20) that at harvest time “the traffic noise generated by the appeal proposal would be at the very least noticeable and intrusive and…at times noticeable and disruptive as perceived by any residential occupiers of the dwelling.” The Inspector concludes (point 21) that the passing of the HGV tractor/trailer combinations would “be likely to result in material harm to the living conditions of residential occupiers of the Old Railway Gatehouse, with reference to noise and disturbance.” 

2.4 The response of this Applicant appears to be that because each passing HGV generated by the Hornsea Three proposal will not (on average) be individually more noisy than existing individual HGVs, the project therefore introduces no (or a very low) increase in traffic noise. This approach completely ignores the fact that the increase in total daily numbers of HGV traffic movements will be substantial (+118), as will the increase in car movements (+130). Each of these additional daily movements will be experienced by the residents as a separate and additional daily noise disturbance. 

2.5 Perhaps of even more concern is the fact that, at point 4.25 of Appendix 23 to Deadline 6, the Applicant has chosen to “scope out of this assessment” entirely the noise generated by Abnormal Indivisible Loads (AIL) at night. The rationale provided for such an omission is given as the fact that, within the OCTMP, the Applicant will have to agree such movements in advance with NCC and that they will commit to notifying OPC and the residents of the Old Railway Gatehouse “of any known night-time AIL movements to minimize the disturbance.” Knowing in advance that one is going to be severely disturbed during the night, is not the same as having a restful night’s sleep. OPC is again mystified, and struggles to understand how the applicant can allow itself to conflate these two situations. 

2.6 In addition - knowing what we now know about AIL movements, as detailed in Section 1 above - it is becoming clear that noticeable and intrusive AIL movements are almost certainly going to be passing right next to the Railway Gatehouse on many nights of every week, of every year, for two and a half years. 

2.7 Mitigation: the Applicant has proposed as mitigation for the residents of the Gatehouse: 

· that the grading of the “hump” outside their house (which will avoid the grounding of Hornsea Three low-loaders) should be finished with a special surface that reduces both traffic noise and vibration; 

· and that there will be priority signage on either side of the hump, so that only one vehicle at a time will ever pass right next to their house. 

[bookmark: _GoBack]At the Hearing on 8th March, we were informed, during the discussion about Cawston, by the EHO from BDC, that the special road surface referred to was only effective in reducing noise and vibration when vehicles were travelling at more than 30 mph. In this case, there will be a speed limit of 30 mph introduced for the duration of the construction period, which will negate the beneficial effect of the road surface. As to the priority signage, this may well create more disturbance for the residents, with the constant braking and transmission noises of HGVs stopping and starting.

 2.8 At the Hearing on 8th March, reference was made by the Applicant to an “offer” of further mitigation measures for the residents. The residents pointed out that such an offer had not yet been made. 

2.9 OPC also believes that it would be wise for a structural survey to be carried out on the current condition of the Railway Gatehouse, so that the baseline situation in terms of potential vibration effects can be established.




NORFOLK VANGUARD[image: ]



Please find attached below a summary of Oulton Parish Council’s response at Deadline 9 to the public examination of Norfolk Vanguard. This response was submitted to PINS on 6th June 2019.

[bookmark: _GoBack] 

______________________________________________________________________ 



Oulton Parish Council’s observations on the Applicant’s response at deadline 8:

 

Noise Assessment for The Old Railway Gatehouse and OTMP (deadline 8) for Link 68

 

Oulton Parish Council (OPC) wish to reiterate their ongoing concerns in regard to how the noise assessments have been carried out in respect of the cumulative impact of Norfolk Vanguard and Hornsea Project Three, when both are constructing at the same time and sharing the same access routes.

 

The Noise Assessment, including the use of a day-length of 18hrs as the methodology to produce the final results, has assumed that the routes will be used in the same way as existing traffic, and that inputs to produce a noise model would be a generic mix of vehicles as currently exists, spread out over those 18hrs (day-time). The model for Norfolk Vanguard as distinct from HOW3 is different, as there are known numbers of vehicles, types and operating times. 



The averaging of traffic noise over 18 hours produces an incorrect and misleading result, given that the majority of the construction traffic will pass The Old Railway Gatehouse over a 12-hour period.  In addition, if peak-time delivery restrictions are imposed for HGVs on Link 68, as well as on other routes, this will have further impact by adding to the hourly rate of traffic movements over a reduced 10.5 hour working day, presuming that the same number of vehicles will still have to run daily to meet the demands of the construction process or else the construction process itself will need to be extended. 



e.g. Norfolk Vanguard:  96 HGVs over 12-hour day = 8 an hour (Peak) or with peak time restrictions 10.5 hour day = 9 an hour (Peak)

 

Cumulative with HOW3: 214 HGVs over 12-hour day = 17 an hour (Peak) or with peak-time restrictions = 20 an hour

 

The outcome for traffic noise at any given point along a route is governed by the project working hours, peak-time delivery restrictions (imposed by NCC Highways), the speed of traffic, and the ability of a road to function exactly as assessed. The reality of noise generated over a concentrated 12-hour day (or 10.5 hours if peak-time delivery restrictions are imposed) will be different from an “average” noise generated over 18 hours (as in the Noise Assessment)  - and it will be noticeable and adverse. 



The speeds of traffic measured by HOW3 of 69kh (42mph)  - and 96.6kh (60mph) as used by Vattenfall -  to form the Noise Assessment are flawed, as the whole of this section of The Street will be subject to a speed restriction of 30mph (imposed by NCC Highways). This in itself means that the data input into the noise assessment is unhelpful.

 

Both projects have used the reduction in speed as a form of mitigation. OPC have, with both projects, tried to point out that a speed reduction will produce a build-up of vehicles along this route, especially when incorporating HOW3 Abnormal Indivisible Loads (AILs), whose speed will be below 30mph. During the delivery of HOW3’s AILs (1121 in all) there will be the temporary need to stop traffic movements altogether along The Street, which will further concentrate the flow of traffic afterwards. 





Both projects have provided the traffic movement numbers of their construction HGVs and, by proposing the formation of longer passing places to accommodate two HGVs at a time, they presume that this will result in a steady traffic flow. Both projects have only produced a snapshot of baseline traffic over a few weeks by the use of an ATC (Orsted), or by an estimation of traffic numbers (Vattenfall). The pattern of additional traffic in the form of agricultural vehicles and other HGVs is an unknown quantity, as this will vary over the course of the year, dependent wholly on where and when a specific harvest takes place, and the time of year. Harvest periods are now longer due to the more varied crops produced. OPC are still of the opinion that both Applicants are persistently failing to understand these important additional traffic factors.



In the OTMP the delivery management measures propose a liaison with local groups and farmers re: harvests etc. in order to seek a managed delivery without impacting on construction work. OPC question how this will be achieved when taking account of how many farms will be impacted and how this will be coordinated during intense and extended harvest periods without further condensing construction delivery hours – or extending the construction period?

 

The combined construction work from two projects working across Norfolk at the same time on multiple routes is something the methodology used to assess noise (and air quality) has not adequately accounted for.



The effectiveness of mitigation to reduce noise levels to an acceptable ‘minor adverse’ on paper is speculative and remains to be proven.

 

Susan Mather 



pp  Paul Killingback 

Chair, Oulton Parish Council 
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1 NOISE & VIBRATION — THE OLD RAILWAY GATEHOUSE

1. The Applicant undertook a cumulative impact assessment (CIA) of the combined
construction traffic from Norfolk Vanguard and Hornsea Project Three, which was
submitted to the examination at Deadline 5 (ExA; ISH1; 10.D5.3). This included an
assessment of cumulative noise and vibration impacts along Link 68 (The Street at
Oulton) and specifically at the Old Railway Gatehouse.

2. During the Issue Specific Hearing on Environmental Matters (ISH6) on the 24 April 2019,
the Examining Authority (ExA) requested a position statement from the Applicant setting
out the latest position in relation to:

e Cumulative noise and vibration impacts at the Old Railway Gatehouse related to
the introduction of priority signage in proximity to the property and the resulting
potential for heavy goods vehicles idling and accelerating from a standing start
outside the property; and

e The status of optional mitigation proposed by Hornsea Project Three (double
glazing and garden wall) in relation to the Old Railway Gatehouse (both covered
under Action Point 14).

1.1 Noise and vibration
1.1.1 Optional mitigation measures identified by Hornsea Project Three

3. A scheme of mitigation has been proposed by Hornsea Project Three (and agreed with
Norfolk County Council) along The Street at Oulton (Link 68) to mitigate construction
traffic impacts associated with Hornsea Project Three both alone and in combination
with Norfolk Vanguard. The scheme of mitigation includes the re-grading of the road
surface outside of the Old Railway Gatehouse, the introduction of a temporary speed
limit for the length of The Street, and traffic management signage to give priority for
southbound vehicles in the vicinity of The Old Railway Gatehouse.

4. This scheme of mitigation has been assessed by Norfolk Vanguard and it has been
concluded that these mitigation measures will reduce traffic related noise impacts to
negligible in the cumulative scenario. Norfolk Vanguard has therefore committed to also
adopt this scheme of mitigation. The first project to proceed to construction would
deliver the full scheme of mitigation and the second project would be responsible for
removing the measures once both project’s construction phases are complete. This
commitment has been captured in an update to the Norfolk Vanguard Outline Traffic
Management Plan (OTMP) submitted at Deadline 7.

Position Statement Norfolk Vanguard Offshore Wind Farm
May 2019 Page 1
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5. The scheme of mitigation developed by Hornsea Project Three also includes optional
measures that may be implemented subject to agreement from the owner of The Old
Railway Gatehouse. These measures include installation of double glazing along the
facade closest to The Street, or the provision of a wall along the garden of the property.
Hornsea Project Three state that these options would be taken forward should residents
wish; however they are not essential to mitigate the potential noise effects (Hornsea
Project Three, Deadline 6 submission: Appendix 23 — Construction Traffic Noise and
Vibration Assessment at The Old Railway Gatehouse).

6. During ISH6 Broadland District Council confirmed that their approval of the Hornsea
Project Three scheme of mitigation was on the basis that these optional mitigation
measures are part of the package of measures available, although accepting that they
are not essential to mitigate potential noise effects.

7. Broadland District Council has confirmed that the Council’s position is that the
mitigation measures along Link 68 should be consistent between both Hornsea Project
Three and Norfolk Vanguard.

8. The Applicant is in the process of discussing these optional mitigation measures with the
owner of The Old Railway Gatehouse and a further update will be given at Deadline 8.

1.1.2 Potential noise increases related to priority vehicle signage

9. The width of The Street immediately adjacent to The Old Railway Gatehouse is
sufficiently narrow that two Heavy Goods Vehicles (HGVs) would have difficulty passing.
The scheme of mitigation along The Street proposes the introduction of a passing bay
located 40m south from The Old Railway Gatehouse and the inclusion of a sign to give
priority to oncoming vehicles, i.e. to ensure that vehicles do not attempt to pass each
other directly outside of the property.

10. This 40m distance is designed to allow a loaded HGV to traverse through their gears
avoiding HGVs changing gear directly outside the property. Furthermore, there is an
existing ‘informal’ passing bay which is already used by vehicles waiting to pass at The
Old Railway Gatehouse, thus the introduction of a passing bay as part of the scheme of
mitigation formalises an existing arrangement, albeit the intensity of the frequency of
the events would increase.

11. Only a small proportion of passing vehicles would be required to stop at the proposed
passing place at The Old Railway Gatehouse, and only a small proportion of those
vehicles would be HGVs. An assessment of the potential noise increases associated with
a proportion of HGVs stopping at the passing bay located 40m south of the Old Railway
Gatehouse and then moving slowly past the property is presented in detail in Appendix 1
to this note. A summary of the findings is presented below.

Position Statement Norfolk Vanguard Offshore Wind Farm
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12. Research reported in a commission by the UK Noise Association (2009) titled “Speed and

Road Traffic Noise — The role that lower speed could play in cutting noise from traffic”

states that “accelerations from 20km/h to 50km/h accounted for 10% of traffic noise

while accelerating from traffic lights accounted for 5%”. Table 1 below reproduces

reported noise levels associated with accelerating HGVs from the 2009 document.

Table 11 Acceleration and braking noise level effects

Acceleration/deceleration Vehicle Type Noise influence = Note

0.5 m/s? (acceleration) Heavy +2.1dB Moderate acceleration

1 m/s?(acceleration) Heavy +4.5dBA High acceleration

-1.5m/s? (deceleration) Heavy -4.5dBA Moderate deceleration
Parameters included in the Lay-by assessment

Reproduced from UK Noise Association (2009) Speed and Road Traffic Noise

13. Based on the details in Table 1, the following assumptions were included for the

assessment of potential noise impacts at the lay-by within the vicinity of The Old Railway

Gatehouse from HGV acceleration and deceleration noise and the results of the noise

calculations for cumulative construction traffic are presented in Table 2:

Link 68 speed would be restricted to 30mph;
Link 68 carriageway would be re-graded from a 5.6% to 3.2% gradient;

A heavy vehicle under moderate acceleration would increase noise levels by
+2.1dBA;

A heavy vehicle under moderate deceleration would be 4.5dBA quieter than a
vehicle travelling at speed;

10% of HGV traffic would be required to wait in the lay-by until the carriageway
was passable;

A Sound Exposure Level (SEL) of 93dBA obtained from the data presented in
Hornsea Project Three baseline! was used in the event calculation to
determine the effect of accelerating and decelerating vehicles -this value has
been reviewed by Norfolk Vanguard and is considered to be robust;

A -5.0dBA correction for mean traffic speed (V) and percentage heavy vehicles
(p) as detailed in CRTN was included to account for the lower speed of the 10%
HGVs accelerating/decelerating (approximated to 30 km/h);

! Hornsea Project Three, Deadline 6 submission: Appendix 23 — Construction Traffic Noise and Vibration
Assessment at The Old Railway Gatehouse
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e 18hr Annual Average Weekday Traffic (AAWT) %HGVs flows were calculated
based on a 10% reduction to account for the numbers of HGVs involved in

VATTENFALL

accelerating and decelerating; and

e Total noise level (LAeq,16hr) = Predicted LAeq,16hr noise levels (based on 18hr
AAWT flows) + Predicted LAeq,16hr noise levels (10% HGVs accelerating and
decelerating).

Table 2 Cumulative construction phase road traffic noise emissions assessment 2022 — with

proposed mitigation — with and without lay-by accelerating effects

Predicted Laeq,16hr  Predicted Laeq16hr | Predicted Laeq,i6nr  Difference | Impact Impact

(2022 Norfolk (2022 Baseline + (2022 Baseline +  (dBA) magnitude  significance

Vanguard Growth + Growth +

Baseline + Cumulative Cumulative

Growth) no traffic) including | traffic + Lay-bys)

mitigation mitigation including

mitigation

68* 58.4 59.9 n/a +1.5 Minor Minor
68** 58.4 n/a 60.8 +2.4 Minor Minor

*Speed restriction of 30mph (48.1 km/h), Re-grading of Link 68 carriageway
** Speed restriction of 30mph (48.1 km/h), Re-grading of Link 68 carriageway, including Lay-by passing areas

14. Re-calculating the relative change in noise level for Link 68, using the Norfolk Vanguard
peak construction scenario of 2022 Baseline + growth versus 2022 Baseline + growth +
cumulative traffic + lay-bys (including mitigation), predicts an increase in noise of +2.4dB

which represents a residual impact of minor adverse significance.

15. This represents a non-significant impact in EIA terms; however, the Applicant is in the
process of discussing optional mitigation measures with the owner of The Old Railway
Gatehouse, and a further update will be given at Deadline 8.
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2 APPENDIX 1 Noise Assessment — Idling and Accelerating HGVs in Proximity
to The Old Railway Gatehouse

2.1 Introduction

1. This assessment considers the potential for noise and vibration impacts at The Old
Railway Gatehouse, resulting from Norfolk Vanguard construction traffic and
cumulatively with Hornsea Project Three construction traffic travelling along Link 68
(The Street, Oulton); specifically the potential road traffic noise effects associated with
the introduction of traffic mitigation - regrading of the road surface and introduction
of passing bay and the associated effects of Heavy Goods Vehicles (HGVs) idling and
accelerating in proximity to The Old Railway Gatehouse.

2. This document supports Environmental Statement Chapter 25 Onshore Noise and
Vibration (document reference 6.1.25) and Appendix G of the Traffic Cumulative
Impact Assessment (CIA) submitted at Deadline 5 (document reference
ExA;ISH1;10.D5.3).

2.2 Baseline Sound Levels (Link 68) at The Old Railway Gatehouse

3. Baseline sound levels were measured at The Old Railway Gatehouse during 15 to 21
October 2018 by the consultants (RPS) assessing the noise and vibration effects of
Hornsea Project Three. The findings were reported in Table 2.1 of Hornsea Project
Three document “Appendix 23 to Deadline 6 submission — Construction Traffic Noise
and Vibration Assessment at The Old Railway Gatehouse (REP6-037)".

4. A summary of the baseline sound data is provided in Table 2.1.

Table 2.1 Baseline Sound Survey

Reference Ambient Noise Level exceeded Level exceeded Maximum Daily

Period Level (dB) LAeq,T 10% of the time 90% of the time (dB) LAFmax,T
(dB) LA10,T (dB) LA90,T

Daytime 59 54 30 N/A

(07:00 - 23:00)

Night time 50 36 25 818

(23:00-07:00

2.3 Road Traffic Noise Emissions 2022
2.3.1 Road Traffic Noise Emissions 2022 - Norfolk Vanguard alone

5. Table 2.2 presents shared Link 68 (Norfolk Vanguard scheme Link ID) and Link 208
(Hornsea Project Three Link ID) speed data and year of observation.
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Table 2.2 Link survey detail (recorded speeds)

VATTENFALL

Survey type Survey year Speed (km/h)
68 The Street/Heydon Road | Estimated 2017 96.6
208* | The Street* Measured* 2018* 69*

Note: *Details obtained from the Hornsea Project Three report - Appendix 23 to Deadline 6 submission -
Construction Traffic Noise and Vibration Assessment at The Old Railway Gatehouse

Posted Speed Limit

Measured speed during survey
period

An assessment was undertaken following the methodology contained in Design
Manual Roads and Bridges (DMRB) (Volume 11, Section 3, Chapter 3) to assess
whether there would be any significant changes in traffic volumes and composition on

surrounding local roads as a result of the construction of Norfolk Vanguard. The

significance of any predicted change in noise level was then assessed in accordance

with the criteria contained in the DMRB.

Table 2.3 presents the Norfolk Vanguard traffic flow data for the assessment year 2022

(as previously detailed in the ES Chapter 25 Noise and Vibration).

Table 2.3 Link 68 Traffic Flows 2022 — Norfolk Vanguard
2022 Baseline + Growth
(18hr AAWT)

Link

Total Flow HGVs

1,142 52

2022 Baseline + Growth +

Development
(18hr AAWT)

Total Flow

1318

HGVs

148

% Change

Total Flow HGVs

15.4 182.9

Change >25% or <20% in accordance with DMRB screening criteria.

8.

Table 2.4 shows the predicted relative decibel (dB) change for Norfolk Vanguard

construction traffic using the La1o,18n criteria for traffic in accordance with Calculation

of Road Traffic Noise (CRTN) methodology.

Table 2.4 Norfolk Vanguard - Construction phase road traffic noise emissions assessment
2022

68

Predicted Basic Noise
Level Lio,18nr dBA

(2022 Baseline +

Growth)

63.1

Predicted Basic
Noise Level Lio,18hr

dBA

(2022 Baseline +

Growth +
Development)

64.7

dB Change
LA10, 18hr

+1.6

Speed Impact Impact
(km/h) magnitude significance

96.6 Minor Minor

Posted Speed Limit

Measured speed
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9. Table 2.5 shows the predicted relative dB change for Norfolk Vanguard construction
traffic using the Laio,18n criteria for traffic in accordance with CRTN methodology using
the measured speed for Link 68 obtained from the Hornsea Project Three 2018 survey.

Table 2.5 Norfolk Vanguard - Construction phase road traffic noise emissions assessment
2022 revised speeds

Predicted Basic Noise Predicted Basic dB Change | Speed Impact Impact
Level Lio,1snr dBA Noise Level Lio,18hr LA1o0, 18hr (km/h) magnitude significance

(2022 Baseline + dBA

Growth) (2022 Baseline +
Growth +
Development)

68 60.5 62.5 +2.0 69* Minor Minor

Note: *Details obtained from the Hornsea Project Three report - Appendix 23 to Deadline 6 submission -
Construction Traffic Noise and Vibration Assessment at The Old Railway Gatehouse

Measured speed

10. A difference of +0.4dB La1o,1sh is evident between the posted speed limit for Link 68 in
Table 2.4 and the measured speed data in Table 2.5. The impact remains of minor
adverse significance in both instances; therefore, the original conclusions presented
in Norfolk Vanguard ES Chapter 25 Noise and Vibration remain valid and no further
mitigation is required for Norfolk Vanguard alone.

2.3.2 Road Traffic Noise Emissions 2022 — Cumulative scheme

11. An assessment was undertaken for cumulative traffic flows for Norfolk Vanguard and
Hornsea Project Three on Link 68 and is presented in Appendix G of the Traffic CIA
submitted at Deadline 5 (document reference ExA;ISH1;10.D5.3).

12. Following the methodology contained in DMRB (Volume 11, Section 3, Chapter 3) an
initial screening exercise was undertaken to determine whether there would be any
significant changes in traffic volume and composition on shared links related to both
projects’ construction traffic during the year 2022 (worst-case year). The predicted
changes in volume for Link 68 is given in Table 2.6.

Table 2.6 Link 68 Traffic Flows 2022 - Cumulative

2022 Baseline + Growth 2022 Baseline + Growth + % Change
(18hr AAWT) Cumulative + Development

(18hr AAWT)

Link Total Flow HGVs Total Flow HGVs Total Flow HGVs
\'[o

68 1,142 52 1,566 266 37.1 408.1

Change >25% or <20% in accordance with DMRB screening criteria.

Position Statement Norfolk Vanguard Offshore Wind Farm
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13. Table 2.7 details the results of the cumulative construction phase noise road traffic
emissions calculations for 2022 for Link 68 as reported in the CIA submitted at
Deadline 5 (document reference ExA;ISH1;10.D5.3) using the speed data as reported
in the ES Chapter 25 Noise and Vibration.

Table 2.7 Cumulative construction phase road traffic noise emissions assessment 2022
(estimated speeds)

Predicted Basic Noise Predicted Basic dB Change | Speed Impact Impact

Level Lio,1shr dBA Noise Level Lio,shr LAu10, 18hr (km/h) magnitude significance

(2022 Baseline + dBA

Growth) (2022 Baseline +
Growth +
Cumulative)

68 63.0 66.1 +3.1 m Moderate Moderate

Posted Speed Limit

Measured speed

14. Table 2.8 details the results of the cumulative construction phase noise road traffic
emissions calculations for 2022 using the revised speed data for Link 68.
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Table 2.8 Cumulative construction phase road traffic noise emissions assessment 2022

68

(measured speeds)

Predicted Basic
Noise Level Lio,1shr
dBA

(2022 Baseline +
Growth +
Cumulative)

Predicted Basic Noise
Level Lio,18nr dBA

(2022 Baseline +

dB Change
LA1o0, 18hr

Speed
(km/h)

Impact
magnitude

Impact

Growth)

60.5 64.1 +3.6 69* Moderate

significance

Moderate

Note:

*Details obtained from the Hornsea Project Three report - Appendix 23 to Deadline 6 submission -

Construction Traffic Noise and Vibration Assessment at The Old Railway Gatehouse

Measured speed

15.

233

16.

17.

Fi

A difference of +0.5dB Laio,18n is evident between the posted speed limit for Link 68 in
Table 2.7 and the measured speed data in Table 2.8 for the cumulative scenario. The
impact is moderate adverse significance in both instances; therefore, the conclusions
presented in the CIA submitted at Deadline 5 (document reference ExA;ISH1;10.D5.3)
remain valid and mitigation measures are presented in the following sections.

Cumulative construction phase noise — Mitigation Link 68 (speed restriction and
road re-grading)

A scheme of mitigation has been proposed by Norfolk Vanguard along Link 68 which
includes re-grading the carriageway for approximately 120m adjacent to the Old
Railway Gatehouse and reducing the speed of the link to 30mph.

The proposed carriageway regrading is shown on Figure 1.

gure 1 Proposed road regrading in proximity to the Old Railway Gatehouse
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18.

Source: Hornsea Project 3 Offshore Wind Farm, Appendix 20 to Deadline 9 submission Outline Construction Traffic Management
Plan APFP Regulation 5(2)a, dated 26" March 2019

A comparison of the existing highway was undertaken in order to calculate the extent
of the change in gradient.

Table 2.9 Link 68 gradient — existing and proposed

Distance (m) Existing Proposed Difference Existing Proposed
Elevation Elevation AOD (m) Gradient Gradient
AOD (m) (m)
0 47.37 47.37 0.00 0.0 0.0
10 47.41 47.41 0.00 0.4 0.4
20 47.46 47.46 0.00 0.5 0.5
30 47.5 47.5 0.00 0.4 0.4
40 47.55 47.55 0.00 0.5 0.5
50 47.62 47.62 0.00 0.7 0.7
60 47.68 47.79 0.11 0.6 1.7
70 47.78 48.11 0.33 1 3.2
80 48.3 48.36 0.06 5.2 2.5
81.8 48.4 48.4 0.00 5.6 2.2
86.54 48.48 48.48 0.00 1.7 1.7
88.8 48.48 48.48 0.00 0 0
90 48.45 48.46 0.01 -2.5 -1.7
100 48.02 48.31 0.29 -4.3 -1.5
110 48.01 48.15 0.14 -0.1 -1.6
120 48.04 48.04 0.00 0.3 -1.1
Section of link closest to The Old Railway Gatehouse Link 68
19. For the purposes of assessing the effect of the carriageway re-grading, the gradient at
the closest point to the Old Railway Gatehouse (at 70m to 81.8m) was included in the
CRTN calculations i.e. 5.6 (existing) and 3.2 (proposed).
20. The effects of re-grading the carriageway and reducing the speed limit to 30mph (48.1

Position Statement

May 2019

km/h) were assessed using the CRTN methodology for Norfolk Vanguard and Hornsea
Project cumulatively and are presented in Table 2.10.
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Table 2.10 Cumulative Construction phase road traffic noise emissions assessment 2022 -
mitigated

Predicted Basic Noise Level Predicted Basic Noise Level dB Change Speed (km/h)
L1o,18n dBA (2022 Baseline + L1o,18hr dBA LAu1o, 18hr

Growth + Cumulative) (2022 Baseline + Growth +
Unmitigated Cumulative)

With mitigation

Note: *Details obtained from the Hornsea Project Three report - Appendix 23 to Deadline 6 submission -
Construction Traffic Noise and Vibration Assessment at The Old Railway Gatehouse

68" Speed restriction ONLY, 688 Regrade of Carriageway ONLY, 68 Speed restriction and Regrade

Table 2.11 Cumulative construction phase road traffic noise emissions assessment 2022 -
with proposed mitigation

Predicted Basic Noise Predicted Basic dB Change | Speed Impact Impact
Level Lio,18hr dBA Noise Level Lioishr | LAu1o, 18hr (km/h) as | magnitude significance
(2022 Baseline + dBA per

Growth) no mitigation | (2022 Baseline + mitigation

Growth +
Cumulative) with
proposed
mitigation

68 60.5* 62.2 +1.7 Minor Minor

Note: *Details of speed (69 km/h) obtained from the Hornsea Project Three report - Appendix 23 to Deadline
6 submission - Construction Traffic Noise and Vibration Assessment at The Old Railway Gatehouse

Mitigated speed

21. Re-calculating the relative change in noise level for Link 68, using the scenario of 2022
Baseline + growth versus 2022 Baseline + growth + cumulative (including mitigation),
predicts a residual impact of minor adverse significance.

2.3.4 Cumulative construction phase noise — Link 68 HGVs use of lay-by

22. Due to a restricted width of the carriageway along Link 68, Hornsea Project Three has
proposed mitigation in the form of a lay-by approximately 40m south from The Old
Railway Gatehouse to allow HGVs to pass each other.
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23. The effect of HGV traffic accelerating and decelerating from the lay-by has been

considered cumulatively to the additional traffic flows from Norfolk Vanguard and

24.

Hornsea Project Three.

Research reported in a commission by the UK Noise Association (2009) Speed and

Road Traffic Noise — The role that lower speed could play in cutting noise from traffic,
Watts et al. 2005, (as reported in Page 10 of the UK Noise Association 2009 document)
states that “accelerations from 20km/h to 50km/h accounted for 10% of traffic noise

while accelerating from traffic lights accounted for 5%”. Table 3 taken from the UK

Noise Association document is reproduced in Table 2.11.

Table 2.11 Acceleration and braking noise level effects

Acceleration/deceleration Vehicle Type Noise influence = Note

0.5 m/s? (acceleration) Heavy +2.1dB Moderate acceleration

1 m/s? (acceleration) Heavy +4.5dBA High acceleration

-1.5m/s? (deceleration) Heavy -4.5dBA Moderate deceleration
Parameters included in the Lay-by assessment

25.

Based on the details in Table 2.11, the following assumptions were included for the

assessment of the lay-by HGV acceleration and deceleration noise and the results of

the assessment are presented in Table 2.12:

Position Statement
May 2019

Link 68 speed would be restricted to 30mph;
Link 68 carriageway would be re-graded from a 5.6% to 3.2% gradient;

A heavy vehicle under moderate acceleration would increase noise levels by
+2.1dBA;

A heavy vehicle under moderate deceleration would be 4.5dBA quieter than a
vehicle travelling at speed;

10% of HGV traffic would be required to wait in the lay-by until the carriageway
was passable;

Predicted La1o,18nr relative noise change results were converted to Laeqg,16hr USINg
the TRL conversion of -2dBA,;

An SEL of 93dBA obtained from the Hornsea Project Three baseline was used
in the event calculation to determine the effect of accelerating and
decelerating vehicles;

Norfolk Vanguard Offshore Wind Farm
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e A -5.0dBA correction from Chart 4 Correction for mean traffic speed V and
percentage heavy vehicles p detailed in CRTN was included to account for the
lower speed of the 10% HGVs accelerating/decelerating (approximated to 30
km/h);

o 18hr AAWT %HGVs flows were calculated based on a 10% reduction to account
for the numbers of HGVs involved in accelerating and decelerating; and

e Total noise level (LAeq,16hr) = Predicted LAeq,16hr noise levels (based on 18hr
AAWT flows) + Predicted LAeq,16hr noise levels (10% HGVs accelerating and
decelerating).

Table 2.12 Cumulative construction phase road traffic noise emissions assessment 2022 -

with proposed mitigation and Lay-by effects

Predicted Laeq,16nr  Predicted Laeq,16hr | Predicted Laeq16nr  Difference | Impact Impact
(2022 Norfolk (2022 Baseline + (2022 Baseline +  (dBA) magnitude  significance
Vanguard Growth + Growth +
Baseline + Cumulative Development +
Growth) no traffic) including = Cumulative
mitigation mitigation traffic + Lay-bys)
including
mitigation
68* 58.4 59.9 n/a +1.5 Minor Minor
68** 58.4 n/a 60.8 +2.4 Minor Minor

* Speed restriction of 30mph (48.1 km/h), Re-grading of Link 68 carriageway

** Speed restriction of 30mph (48.1 km/h), Re-grading of Link 68 carriageway, including lay-by passing areas

26.

27.

Re-calculating the relative change in noise level for Link 68, using the scenario of 2022
Baseline + growth versus 2022 Baseline + growth + cumulative traffic + lay-bys
(including mitigation), predicts an increase in noise of +2.4dB which represents an
impact of minor adverse significance.

This represents a non-significant impact in EIA terms; however, the Applicant is in the
process of discussing optional mitigation measures with the owner of The Old Railway
Gatehouse, and a further update will be given at Deadline 8.
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Executive summary

1. Gemini offshore windfarm is located 55 km north of the island of Schiermonnikoog. The
construction works for the 150 wind turbines and electrical infrastructure were carried out in 2015-2016.
Pile-driving, which is generally considered to have largest expected immediate but short term impact on
marine fauna, was carried out in July-October 2015. Installation of the turbines commenced in February
2016. Movements of both harbour and grey seals were studied during 2013-2014, before construction of
the Gemini windfarm, a TO period (Brasseur & Kirkwood 2015). For this study seals were tracked in
2015, the year of construction, called Tc, with the aim of studying possible effects of the construction
activities on seals.

2. As stipulated in the Monitoring and Evaluation Plan the methods chosen for this study were in
line with the seal tracking research carried out by IMARES (now: Wageningen Marine Research) in
previous years. In April 2015 seven grey seals were deployed with trackers prior to the onset of the pile
driving. In September 2015 (during constructions) nine grey seals and ten harbour seals were deployed
with trackers.

3. The offshore construction activities in the Gemini windfarm area include a variety of activities
such as preparation of the field, scour protection at monopile pads and cable crossings, cable installation,
pile driving of monopile foundations and installation of the turbines on the monopile foundations. Data
for many of these activities are presented in this report. However, the analysis concentrates on the pile
driving activity for this study.

4. Out of the 26 tracked seals deployed for the Gemini Tc study, 23 trackers functioned well,
collecting data for 56-208 days. The other three trackers - two on grey seals, one a harbour seal -
performed only for a relative short time. Data collected in the framework of Luchterduinen windfarm is
incorporated into the data analysis of this study.

Grey seals tracked following both spring and autumn deployments, remained most of the time in
Dutch waters, though three visited the UK and one visited Helgoland. Most trips of the grey seals at sea
were relatively close to shore (< 60 km), though four animals travelled more broadly across the North
Sea. Maximum dive depth for most seals was <60 m, though in the area around Gemini most dives
ranged between 20 and 35 m. There was also a clear peak at approx. 3 m.

The harbour seals (only autumn deployments) generally remained within 50 km of the coast and
in the general area around Gemini. Two animals moved west, one even travelling to the Dutch delta. The
harbour seals dived at depths <40 m, most ranged between 20 and 35 m, and there was a clear peak at
3 m, and also around 10 m depth.

5. While in years prior to the construction, several seals were observed within and near the Gemini
area, only one grey seal was tracked through the wind park. Though this occurred in the pile driving
period, there was no pile driving activity on-going. Seven harbour seals and six grey seals were tracked
within 50 km of Gemini during pile driving, some individuals at multiple occasions. Three harbour seals
and five grey seals were tracked within 40km of the wind farm during pile driving.

6. During pile driving seals swam significantly more often away from than towards the pile driving
activity. This was the case for grey seals that were within 30 and 40 km from active pile driving site (45
events in total). Harbour seals hardly approached the pile driving thus sample size was low (12 events)
and no significant effect in swimming direction could be determined. Dives during pile driving for both
species were shallower.

7. Aside from to the Gemini windfarm, 10 other windfarms were built in the study area in recent
years (2007-2015). The construction activities have been almost continuous. For harbour seals the usage
further offshore seems to have diminished since the first tracking in the area with high-resolution GPS
trackers in 2009. Also during the year of construction (2015) there was less usage further offshore (>
45km) compared to previous years.

7. Observed patterns in the seal’s distribution at sea depend on the current size of the population,
environmental conditions and human activities. Increasing anthropogenic developments in the North Sea
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have potentially a significant effect on movement and habitat use of seals in North Sea. A study on
cumulative effects based on existing data may provide for insight in underlying processes. Next to the
population monitoring by aerial surveys, seal tracking (as part of regular monitoring) would provide the
necessary data to monitor and eventually to understand long-term changes in the seals’ behaviour, in
relation to the recent windfarm development.

8. Habitat models and individual based models can be used to help understand and describe the
mechanism underlying seal distribution, and have the potential to make predictions in both space and
time. With these models, scenarios can be tested to predict the seal population development under
changing circumstances and human activities.
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1. Introduction
1.1 Background

Gemini is a 600 MW, 150 turbine, offshore windfarm. It is located 55 km north of the island of
Schiermonnikoog in the southern North Sea, in water depths that range between 28 and 36m. Gemini

offshore windfarm consists of two sites, Buitengaats and ZeeEnergie, with an area of 34 km? each
(Figure 1). The nearest large port to Gemini windfarm is Eemshaven and a submarine power-cable was
installed during 2015 to connect the windfarm to this port. The monopile foundations for the turbines
plus eight piles for the foundations of the two offshore high voltage stations (OHVSs) were pile driven
into the seabed during the period July-October 2015. Turbine installation commenced in February 2016

while full energy production started in October 2016.
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Figure 1. Location of Gemini offshore windfarms (indicated by arrows), and surrounding windfarms
operational (green), in construction (yellow) authorised (dark pink) and planned (light pink). Image
from web site http://www.4coffshore.com/offshorewind/, last accessed 31 March 2016.

Of all the activities involved with offshore windfarms, pile driving has the largest expected immediate
but short term, impact on marine fauna (Madsen et al. 2006; Russell et al. 2016). Pile driving into the
sediment of monopiles produces high-impact, broadband noise and pressure waves. Other construction
phase impacts could come from underwater noise and general disturbance produced by the increased
shipping, mine clearances, sonar surveys, dredging and cable laying and scour-protection (stone
dropping). Little is known on the long-term effects of operational wind farms; however, factors to
consider include disturbance from maintenance activities, operational noise and changed prey

distributions or abundance.
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In the Netherlands, the Wadden Sea is the area where most seals can be observed and two species are
resident: the harbour seal, Phoca vitulina, and the grey seal, Halichoerus grypus. Previous studies show
the seals that use haul out at sites in the Wadden Sea make considerable use of the adjacent waters
spending almost half their time there potentially travelling hundreds of kilometres into the North Sea
(Reijnders, Brasseur & Brinkman 2000; Brasseur & Reijnders 2001; Brasseur et al. 2011; Aarts et al.
2013; Kirkwood, Bos & Brasseur 2014; Brasseur & Kirkwood 2015). Seals move into the North Sea to
forage and to travel to other areas. These movements can be restricted by anthropogenic developments,
such as windfarms (Brasseur & Reijnders 2001; Brasseur et al. 2010a; Brasseur et al. 2011; Aarts et al.
2013).

Movements of both seal species were studied during 2013-2014, before construction of the Gemini
windfarm, a TO period (Brasseur & Kirkwood 2015). For this study seals were tracked in 2015, the year
of construction, called Tc, with the aim of studying possible effects on seals of the construction activities.

1.2 Aims of the study

The aim of monitoring seal movement before, during and after construction of Gemini windfarm is to
assess possible effects of the windfarm construction and operation (including the underwater noise from
pile driving, operational turbines and the additional shipping traffic) on the seal’s habitat use. However,
knowledge on seal habitat use in general is limited and a study such as this one cannot be expected to
provide complete understanding of these effects. Rather, the data collected during this study serves to
enhance understanding of the seals’ habitat use and how this is affected by human activity.

This report provides a comparison of seal movement during pre-construction (TO) and construction (Tc)
monitoring, interpretations of potential seal responses to pile driving at Gemini and recommendations for
future seal monitoring in relation to the Gemini windfarm.

1.3 Assignment

The Dutch government has formulated a strategy to develop a capacity of 4450 MW of energy from
offshore windfarms (Social Economic Council agreement, August 2013). Construction, operation and
decommissioning of offshore windfarms has the potential to negatively affect marine ecosystems (Prins
et al. 2008). Therefore, offshore windfarm developments in the Dutch Exclusive Economic Zone (EEZ)
require a ‘Waterwet’ permit (Water Act, Wtw-permit, until August 2013 also including the Natura2000
legal framework, formerly ‘Wet Beheer Rijkswaterstaatwerken’, Wbr-permit). Rijkswaterstaat, the
management organisation of the Dutch Ministry of Infrastructure and the Environment, is the ‘Competent
Authority’ that issues Wtw-permits. In August 2013, the Ministry of Economic Affairs became the
Competent Authority with respect to the Natura2000 legal framework (NB Wet [Nature Management
Act], FF Wet [Flora and Fauna Act]).

As part of the application to Rijkswaterstaat for Wtw-permits for Gemini (WV/2009-1138 and 1139), an
‘Environmental Impact Assessment’ and an ‘Appropriate Assessment’ were conducted on each of the two
sites (Schuchardt, Storz & Todeskino 2009). Based on the results of the Assessments, the Wtw-permit
included the obligation to prepare a ‘Monitoring and Evaluation Plan’ (MEP). In consultations between
Gemini windfarm and Rijkswaterstaat, it was concluded that seal monitoring for Tc should include the
tracking of grey seal movements following spring and autumn deployments and harbour seal movements
following Autumn deployments. The sample sizes were set at 10 seals per deployment. Deployment sites
were selected to maximise the chance that seals using them would move through the Gemini windfarm,
i.e. sites in the central to eastern Dutch Wadden Sea were required.
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Specific aims for this report are:

1.4

1.

Correlate movement of the seals with pile driving times at Gemini to record potential responses
to the pile driving.

Compare seal movement during the construction period with data from other tracking programs,
including Gemini TO in 2013-2014. IMARES (now: Wageningen Marine Research) also conducted
a seal monitoring program for Luchterduinen windfarm, which was constructed approximately
200 km southeast of Gemini in 2014. Gemini and Luchterduinen have a data-sharing agreement
in relation to the IMARES (now: Wageningen Marine Research) -collected seal movement data.
Compare seal movement data during construction with detailed data collected during pile
driving.

Collect other construction data within the Gemini project that could aid interpretation of seal
movement data.

Gemini timeframe in relation to other windfarm constructions

In the Netherlands prior to Gemini construction, three other offshore windfarms were constructed:
Offshore Windpark Egmond aan Zee (OWEZ, operational since 2007), Prinses Amalia Windpark
(operational since 2008) and Luchterduinen (operational in 2015). These three windfarms are situated in
the Dutch coastal zone between the Wadden Sea and the Delta region, and within 25 km from the coast.
Gemini is the first Dutch windfarm north of the Wadden Sea islands. It is not the first windfarm in the
area, however, as in adjacent waters of the German Bight between 2007 and 2015, 13 windfarms were
installed (858 turbines) and =50 more were under construction, authorised or planned (see Table 1).
Consequently, prior to Gemini construction, the area was already busy with construction activities and an
increasing number of operational windfarms.

It should therefore be noted that, although the monitoring design was timed to study possible changes
between the “unaffected” pre-construction period (TO: 2013-2014) and the construction period (Tc:
2015-2016) of the Gemini windfarm, other windfarms were being constructed in the same general area
which might have affect the results (Table 1). This is further discussed in chapter 4. Long-term seal
activity in and around the Gemini windfarm site.
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Table 1. Offshore windfarms north of the Wadden Sea islands (apart from Gemini, all are in German

waters). Constructions that coincide with the Gemini seal monitoring period are indicated in red.

Name Tower installation Dist. to Turbines area No/ Depth km
Gemini (km?) km? (m) to
centre land
(km)

Trianel Windpark Borkum 1 | Sep 2011 - Apr 2012 32 40 23 1.7 28-33 45
Bard Offshore 1 Dec 2010 - Jul 2013 35 80 17 4.7 39-41 101
Borkum Riffgrund 1 Jan - Jul. 2014 39 77 36 2.2 23-29 55
Alfa ventus Jun 2007 - Mar 2009 42 12 3 4.0 28-30 45
Riffgat Jun. 2012 - Jul 2013 51 30 6 5.0 18-23 15
Global Tech | Oct 2012 - Jan 2014 58 80 43 1.9 38-41 109
Meerwind Ost/Sud Sep 2012 - Apr 2013 120 80 40 2.0 24-27 53
Nordsee Ost Oct 2012 - Mar 2014 121 48 36 1.3 22-25 57
Amrumbank West Jan 2014 - Mar 2015 126 80 36 2.2 20-25 35
Dan Tysk Jan - Dec 2013 146 80 66 1.2 21-29 70
Butendiek Apr - Jul. 2014 160 80 33 2.4 19-21 32
Horns Rev 1 Mar - Aug. 2002 201 80 21 3.8 6-11. 18
Horns Rev 2 May - Oct. 2008 202 91 33 2.8 9-17. 32

858
Gemini Jul - Oct 2015 0 150 68 2.2 28-36 70
Nordsee One Dec 2015 - 56 54 33 1.6 28-29 44
Gode Wind 1 & 2 May - Sep 2015 67 97 70 1.4 28-34 40
Sandbank Jul 2015 - Feb 2016 141 160 66 2.4 25-37 90

461
OWP West Authorised 13 41 14 2.9 29-31 79
Borkum Riffgrund West | Authorised 18 45 30 1.5 29-31 53
Deutsche Bucht Authorised 32 42 23 1.8 38-40 87
Vega Mate Authorised 32 67 50 1.3 39-41 87
Trianel Windfarm Borkum 2 Authorised 33 40 33 1.2 28-33 45
Borkum Riffgrund 2 Authorised 36 57 45 1.3 25-29 57
Merkur Offshore Authorised 39 80 47 1.7 27-33 57
EnBW He Dreiht Authorised 39 80 62 1.3 37-40 85
EnBW Hohe See Authorised 51 80 42 1.9 39-40 90
Delta Nordsee 1 Authorised 52 35 17 2.1 26-34 50
Delta Nordsee 2 Authorised 52 32 10 3.2 29-33 50
OWP Albatross Authorised 57 79 39 2.0 39-41 105
Innogy Nordsee 2 Authorised 57 48 36 1.3 26-34 47
Innogy Nordsee 3 Authorised 61 60 29 2.1 32-34 47
Kaikas Authorised 65 83 62 1.3 40-41 115
Gode Wind 4 Authorised 67 42 29 1.4 30-34 42
Nordicher Grund Authorised 130 64 42 1.5 27-38 84

975

Data from web site http://www.4coffshore.com/offshorewind/, last accessed 31 March 2016.

1.5 Seal tracking in the area, prior to Tc

A summary of overlap between the Gemini windfarm areas and seal tracking data collected previously
was provided in the TO report (Brasseur & Kirkwood 2015). The data demonstrated that the majority of
movement by seals in the North Sea in the vicinity of Gemini windfarm was inshore of the windfarms,
and within 50 km from the Wadden Sea Island chain. However, there was considerable inter-annual
variability in the distance off the coast that seals moved. For example, movement data collected for
harbour seals in three consecutive autumn periods, 2009, 2010 and 2011, indicated overlap with Gemini
(Figure 2). In 2011, two windfarms were constructed in the area, Trianel Windfarm Borkum 3 at 32 km

east of Gemini and Bard Offshore 1 at 35 km northeast (Table 1) and underwater sound produced during

10 of 64 Wageningen Marine Research C004/18





http://www.4coffshore.com/offshorewind/





construction of these windfarms could have influenced the seals movements, i.e. limited the distance
offshore that the seals foraged. The potential for natural inter-annual variability in movement offshore,
however, also influences interpretations of potential responses to pile driving.
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Figure 2. Overlap between Gemini windfarm area and harbour seal locations recorded in autumn
during three previous years, 2009, 2010 and 2011, demonstrating inter-annual variability in overlap.

The Gemini windfarm TO pre-construction seal-monitoring program was conducted in 2013 and 2014.
The haul-out sites selected for seal captures were in the vicinity of Pinkegat in the central Dutch Wadden
Sea (Figure 3). There, large numbers of harbour seals and sufficient grey seals had been hauling out in
recent years (reported by Wadden Unit vessels and evident in aerial surveys conducted by IMARES (now:
Wageningen Marine Research)). Seal tracking for TO aimed for 10 individuals of each seal species at two
times of the year, autumn and spring (Error! Reference source not found.). Due to low numbers of
grey seals in the capture area, however, none were deployed in spring 2014, and in a back-up autumn
sampling period in 2014, just one grey seal was available. Due to the low numbers of seals found at
Pinkegat in spring 2014, a second catch area 20 km to the west, Blauwe Balg (Figure 3), was included.

Table 2. Completed seal monitoring program for Gemini windfarm in TO.

Deployments Harbour seal Grey seal

Actual Planned Actual Planned
Autumn 2013 10 10 10 10
Spring 2014 10 10 0 10
Back-up autumn 2014 1
Total 20 20 11 20
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Figure 3. Location of Pinkegat, the primary seal catch area, and Blauwe Balg, a second catch area, in
relation Gemini windfarms

For harbour seals, Gemini TO tracking provided almost year-round, pre-construction movement data, for
the periods September to January and March to July. The tracked harbour seals remained predominantly
in Wadden Sea and North Sea within 30-50 km of the Wadden Sea islands, although one moved to the
southern Dutch Delta region and several moved into German waters (Figure 4). In both tracking periods,
individuals moved through the Gemini windfarm areas.

TO tracking provided autumn-winter data for the period September to February, for grey seals. Half the
grey seals moved extensively over the North Sea, while the other half remained predominantly in Dutch
waters of the North Sea and within 50 km of the Wadden Sea islands (Figure 4). The only grey seal
tracked in 2014 followed the latter pattern and remained near the Dutch coast of the North Sea. In 2013,
several grey seals crossed through the Gemini windfarm area.
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Figure 4. Gemini TO seal tracking: locations of harbour and grey seals through 2013 autumn-winter and
2014 autumn-winter. Different colours are different seals.

In addition to data collected prior to 2013 and TO tracking for Gemini windfarm, during 2013-2015 seals
were tracked for the Luchterduinen windfarm. A data sharing agreement allowed the seal tracking data
for Luchterduinen to be included in the analysis. Tracker deployment sites for Luchterduinen were in the
western Wadden Sea (80 km west of Pinkegat) and the Zeeland-Delta region (250 km south-west of
Pinkegat). However, a few of both grey and harbour seals from both sites did move in proximity to
Gemini windfarm.
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2. Materials and Methods

2.1 Seal tracking

. Field sites

The Gemini windfarms are located adjacent to German waters, offshore from the eastern end of the
Dutch Wadden Sea. Because seals tend to rest ashore as close as practicable to their preferred marine
habitats, the best place in the Netherlands to catch seals that are likely to utilise waters near Gemini is in
the eastern Dutch section of the Wadden Sea. Although there are large numbers of harbour seals in the
eastern Dutch Wadden Sea, grey seal numbers are relatively low. Through an assessment of all available
distribution data (including IMARES -now: Wageningen Marine Research) aerial survey records, and
reports from experienced crew of Wadden Unit Vessels) the area chosen for captures was in the vicinity
of the island of Ameland, called Pinkegat, the same catch site as for TO (Figure 3). In this area, harbour
seals and grey seals co-occur, typically with hundreds of harbour seals and interspersed, smaller groups
of grey seals. As a back-up catch site, the Blauwe Balg was selected. More grey seals appeared to be
hauling out more regularly at Blauwe Balg than at Pinkegat. Although further to the west, seals at
Blauwe Balg haul-out were still within striking distance from the Gemini area. At both Blauwe Balg and
Pinkegat, there was the opportunity to catch both seal species in single catches/ catching trips.

. Tracking devices

Devices selected to track the seals were GPS Phone transmitters from the Sea Mammal Research Unit
(SMRU, Scottish Oceans Institute, Scotland). These provide the accuracy of Fastloc® GPS location-
determinations, dive depth and sea temperature data, and haul-out time measurements. Recovery of
data is through the GSM mobile-phone network with a very high data bandwidth, which is ideal for data
transfer around the North Sea, because North Sea coasts have almost complete coverage by mobile
phone networks. That ensures the reception of records of the seals’ movements and behaviour. This
would not be the case for other location-transmitters available. The choice for GPS-GSM devices was
based on the ethical principal to maximise the return from seal captures.

The Fastloc® GPS in the transmitter attempts to determine a location after a pre-set time and when the
antenna is next exposed. The time is ‘user-defined’ based on exceeding expected dive durations (i.e. =5-
minutes for most seals), maximising location determinations and ensuring battery life for the expected
deployment period. Devices placed on seals just after their moult (i.e. grey seals in spring and harbour
seals in autumn) could have stayed on the seals for 10-11 months. To ensure batteries in the tracking
devices lasted this long, the sampling rate for location determinations was set at 15-minute intervals.
Devices placed on grey seals in autumn (—4 months prior to their annual moult) were expected to be
retained for 3-4 months so could be given a faster sampling rate, set at 5-minute intervals, to increase
the frequency of location determinations. Less than 1-second of air exposure is sufficient to acquire the
information for a location determination. However, not all ‘surfacings’ of the seal provide a location,
because the antenna does not always break the surface.

Up to 3-months of data can be stored in the memory of the transmitters and can be relayed once in
reach of the GSM mobile-phone system. The 3-month data storage capacity is valuable in case seals
remain at sea for extended periods or travel to a haul-out not covered by the GSM network.

Transmissions drain a considerable amount of power, so to maximise the life of each device the

frequency of transmission attempts was duty cycled. The transmitters in this study attempted to send
their data every 19 hours. If underwater or outside a GSM mobile network, the transmission attempt was
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delayed until the next moment a network could be detected. The transmitters receive a reply from the
network to determine if the data was transmitted correctly and, if not, continued to store the data.

Minimising device size is important as seals have hydrodynamic shapes and rely on low drag to maximise
swimming efficiency (Fish 1993). Advances in battery and communications technologies have enabled
device sizes to reduce over time. The latest GPS-Phone transmitters by SMRU weigh 330 g in air and 180
g in water, and have a volume of 150 cubic cm®. The weight is 25% less than the previous transmitters
due to a reduction of the battery from a D-cell to a C-cell.

. Field procedures

All permits required to enter protected areas and handle seals during field procedures were obtained
from the appropriate authorities. These included a permit under the Dutch Nature Protection Act
(Natuurbeschermingswet) given by the provinces of Friesland, a permit under the Flora and Fauna Act
(Flora en Fauna Wet) given by the Dutch government and protocols approved by an animal ethics
committee (Dier Ethische Commissie, DEC) of the Royal Netherlands Academy of Science (Koninklijke
Nederlandse Academie voor Wetenschappen, KNAW).

Field trips require a day to transport staff and equipment (vessels etc.) to the initial departure port
(Lauwersoog for Pinkegat or Holwerd for Blauwe Balg), then 1-3 days of captures, returning to port at
the end of each day.

Deployment periods were 14-15 April 2015 for grey seals in spring, and 22-24 September 2015 for grey
seals and harbour seals in autumn. Field captures required calm sea conditions and a low tide near the
middle of the day. Low tide was needed as most seals are on the sandbank at that time, water depths
adjacent to sandbanks were shallowest which meant the lead line of the net reached the bottom, and
there was slack water so the catch-net was not dragged away by water currents. The low tide needed to
coincide with near the middle of the day so there were sufficient daylight hours to set-up, catch seals and
deploy the trackers on them, and return to the transport vessels. During captures, staff were assigned
specific roles to maximise efficiency and minimise handling times.

Seals were captured at low tide adjacent to sandbars where they rested, using a specifically designed
seine-net of approximately 100 m length. A GPS phone transmitter was glued (epoxy resin, Permacol) to
the pelage of each seal, at the mid-dorsal point immediately behind the neck. Animals were measured
and weighed. Once the glue on an individual seal’s transmitter had set, the seal was released and the
seal proceeded directly to the water.

Initially, in each sample of 10 seals for each species, it was planned to include at least three adult
females, three adult males and three sub-adults. This was to standardise representation from the
different age-sex classes. In the field, however, because the capture technique randomised which seals
were caught, age-sex age classes were not caught in a standard ratio. Retaining the pre-determined
structure would have required additional catch attempts which would have increased the disturbance to
the seals and extended the field time. It was considered more appropriate to attach transmitters to
suitably healthy individuals from each capture. This resulted in different ratios for the age-sex classes.

. Data storage

Seal location and dive data were downloaded via the GSM network to a computer at the SMRU in
Scotland. The data were downloaded from there for storage and analysis. (R statistical Package, version
3.3.0, R Foundation for Statistical Computing, Vienna). Individual and grouped seal tracks were plotted
using R programs to visualise movements.
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Preliminary analysis provides an indication of usage by the seal species of the North Sea waters adjacent
to the eastern Dutch Wadden Sea. This included spatial use, based on location data, and benthic habitat
use, based on diving-depth data.

. Additional seal tracking data

In addition to data collected prior to 2013 and TO tracking for Gemini windfarm, during 2013-2015 seals
were tracked for the Luchterduinen windfarm, owned by ENECO. A data sharing agreement between
Gemini windfarms and ENECO, allowed the seal tracking data for Luchterduinen to be included in the
analysis. Tracker deployment sites for Luchterduinen were distant from the deployment sites Gemini,
being in the western Wadden Sea (80 km west of Pinkegat) and the Delta region (250 km south-west of
Pinkegat). However, a number of both grey (10 animals) and harbour seals (14) from both sites did
move in proximity to Gemini windfarm.

2.2 Data for construction activities

Besides pile driving, other construction activities may affect the seals behaviour. During all activities
related to the construction of the windfarm, if either underwater noise is produced, or movement and
light from the vessels might be detected by seals, behaviour and movement of the animals could be
influenced. Gemini provided records of activities related to the construction, this included:

- Preparation of the field, including unexploded ordnance clearance

- Stone dropping (scour protection at monopile pads and cable crossings)
- Pile driving of monopile foundations

- Installation of the turbines on the monopile foundations

-  Cable installation

. Preparation of the field for construction

During preparation of the field in which a windfarm is to be installed, there is increased shipping and
survey work in order to determine exact bathymetries and sediment types. There are also surveys to
locate potential hazards on the sea floor. For windfarm construction in the Netherlands, the loudest
underwater sounds produced are explosions to remove unexploded ordnance. Thousands of ordnance
were dumped into the North Sea during and after the Second World War and continue to be recovered.
During windfarm construction, the sea floor was surveyed for unexploded ordnance and those discovered
were detonated on site using explosives.
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Figure 5. Timing and location of explosive clearance of recovered WW2 ordnance 2009-2015.
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In May-June 2015, nine underwater explosions were required to clear ordnance that was located within
the windfarm areas (Figure 5; Table 3, for details). These were the only explosions in this area between

2009 and 20

15.

Table 3. Explosive clearance of recovered WW2 ordnance for Gemini windfarm in 2015 (data courtesy of

the Coast Guard, supplied by Gemini windfarms).

Date Time (GMT) Lat. Long Explosive (kg)
11-5-2015 11:56 AM 54.045 6.07 25

13-5-2015 7:51 AM 54.0572 6.0652 25

22-5-2015 4:31 PM 54.0523 6.3726 5

23-5-2015 4:45 PM 54.0528 6.0167 5

25-5-2015 6:43 PM 54.05 5.8667 3

26-5-2015 4:28 PM 54.0167 6.05 26 (US MK 25)
7-6-2015 7:47 AM 54.0518 5.8204 <1

8-6-2015 5:51 PM 54.0307 5.8627 42

25-6-2015 6:24 AM 54.0518 5.8204 Ground-mine UK A mk6

Stone dropping

To inhibit scouring by water movement around the base of monopiles, layers of stones are dropped to

form pads on the sea floor prior to installation of the foundations. The stone-dropping vessel positions

over the site and stones are steadily pushed overboard. Sonar scans during stone-dropping provide
accurate monitoring of the shape of the scour protection pads on the sea bottom. Two layers of stones
are dropped for each scour-protection pad, a so called armour layer and a filter layer. Both layers were

installed between mid-February and early September 2015. These activities were carried out

synchronously in both east and west sides of the park. Though starting earlier, activities overlap with

piledriveing.
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Figure 6. Intensity of stone dropping events separated between the eastern (East) and western part
(West) of the wind park defined as number of events i.e. days during which stones were dropped on a
site certain site. Blue: armour layer; Orange: filter layer

. Pile driving of monopile foundations

For Gemini windfarms, pile driving was conducted by two jack-up vessels in the period 1 July to 17
October 2015. The vessels operated out of Eemshaven. In total there 150 monopile foundations for the
turbines and eight piles for the foundations of the two Offshore High Voltage Stations (OHVSSs).
Generally, three monopiles were loaded on board of a vessel and, if weather allowed, the vessel moved
to the Gemini area. At the right position, the vessel lowered its’ four legs to the seafloor and jacked up. A
monopile was craned over the side of the vessel, positioned into a holding frame and lowered to the
seafloor. Once in place, the hammer mechanism was placed on top of the monopile.

The foundations required an average of approximately 79 minutes (57-110 min) to be driven in to their
required depth, and 127 minutes (76-254 min) between the start of piling and the final blow. When a
pause of >60 min was taken, the pile driving was considered to be two separate events. In total,
including the two OHVSs there were 152 pile driving locations. However, 14 pile driving events were
considered multiple events as more than an hour break was taken within them, resulting in a total of 166
pile driving events (Figure 7).
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Figure 7. Gemini pile driving activity. Line height indicates duration of pile driving.

Before piling started, a Faunaguard (an acoustic porpoise deterrent, SEAMARCO Ltd) was switched on.
This device produced sounds at ultra-sonic frequencies (60-150 kHz), which were higher than could be
detected by seals, whose frequency range for best hearing is 0.5 to 40 kHz (Kastelein et al. 2009). The
Faunaguard’s aim was to drive away harbour porpoises from the immediate vicinity prior to the
commencement of pile driving, so as to reducing potential injuries to them from the underwater sound
produced by the pile driving. Only after completion of the pile driving, the Faunaguard was switched off.

Each monopile had a unique pile driving record. Typically, hammering commenced with a ‘soft-start’, i.e
no (or light) power. This was to ensure the monopile seated well and penetrated the substrate in a
controlled manner. As the monopile penetrated further into the substrate, the power to the hammer and
blow frequency generally increased. Hammering was at a rate of 40-50 blows per minute. Energy levels
reached up to a maximum of 80% capacity, which was approximately 1400 kJ. Hammering was not
continuous through a pile driving event. Initial hammering was for periods of several seconds, followed
by breaks in hammering of up to several minutes for observation and adjustment. Durations of
hammering tended to increase through each pile driving event up to durations of continuous hammering
in the later stages lasting 30 minutes or longer. Underwater noise during pile driving was measured at
two different monopiles (foundation structure of the wind turbines) and one pin-pile (jacket foundation of
the Offshore High Voltage Station), at four distances (MP1 to MP4 at 750 m to approx. 60 km) to the
source (Remmers & Bellmann 2016).

Upon achieving a required depth, the hammer was removed from the monopile, fixtures (e.g. platform)
were attached, and the vessel jacked-down and moved to the next location. After all monopiles had been
installed (or bad weather delayed installation), the vessel returned to Eemshaven to restock before
returning to install further foundations. This resulted in a gap in pile driving by that vessel of 2-3 days.
Installation of the turbines commenced in February 2016.
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Figure 8. Geographical sequence of pile driving events by month.

Cable laying

The export cables connecting the wind farm to a facility on shore at Eemshaven were installed during

2015. The timing of these activities is presented in Figure 9.

Other windfarms

In addition to the construction of Gemini in 2015, other windfarms in the German Bight were in various
stages of construction (see Figure 1,Table 1). While information on the periods in which pile driving took
place for these can be extracted from web pages (http://www.4coffshore.com/offshorewind/), exact pile

driving time schedules and information on timing of other activities were not available for inclusion in this

report.
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Figure 9. Map of cable laying activities. Inserted graph indicates the timing of activities.
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2.3 Data analysis

. Seal distribution in relation to the coast

Based on the distribution of seal GPS locations, the seal usage or spatial density as a function of distance
to the coast was estimated. In order to focus on the general Gemini region, only locations between 5-7°E
were used. ldeally, locations fixes are obtained at regular interval and each location fix could then
represent an equal amount of time spent in an area. However, different types of behaviour (e.g.
travelling or foraging) may lead to a different location-fix rate. Using locations alone could add bias to
the interpretation of where seals spent most of their time. To correct for this, each GPS location received
a weight equal to half the time to the previous and next location (with a maximum of 6 hours). Finally,
the time spent (i.e. an estimate of usage) was estimated for each 1-km distance-to-coast class.

. Distribution of dive depths.

For the overview of the dive depths, all dive records of individual seals were summarised by dividing the
sum of the time spent in dives to a certain maximum depth, by the total sum of time spent diving. Thus,
times spent at the surface or hauled out were excluded.

. Effect of pile driving on seals

As pile driving is generally assumed to affect marine animals most, this was considered as the focus of our
effect studies. Sound from pile driving may affect the behaviour of seals in a variety of ways. Here, we
investigate whether pile driving leads to seals evading the area during pile driving. For each seal the closest
distance compared to the location of pile driving at the moment of pile driving but also the last location
prior to and first location after pile driving were determined. In some cases, there were no locations
recorded during pile driving, then the closest in a window of 6 hrs was taken. First, within 50 km of the
pile driving for each pile driving event, and for each seal recorded, a map was made showing the track one
day prior to pile driving (green), during pile driving (red) and one day after pile driving (orange). Next, the
direction of travel during pile driving was estimated based on the last-location prior to pile driving and the
first location after pile driving. Assuming pile driving has a deterring effect, it could be expected that the
direction of travel would be, on average, away from the sound source, particularly for those locations in
the near vicinity (i.e. <30 or 40 km). To test deviations from uniformity a Rayleigh test was carried out.

Wageningen Marine Research C004/18 21 of 64







3. Results
3.1 Deployments

During all catching periods, suitable weather windows were available to undertake field operations.

Table 4. Seals tracked in 2015 for Gemini windfarm monitoring (F=female, M=male, a=adult, sa=sub-
adult).

Seal | Sex | Age | Length | Weight | Deployed Last Days
(cm) ko)

HG46G
Blauwe Balg 13077 M sa 139 38 14-apr-15 08-nov-15 208
Blauwe Balg 13112 M sa 146 63 15-apr-15 12-sep-15 150
Blauwe Balg 13113 M sa 136 60 15-apr-15 03-sep-15 141
Blauwe Balg 13114 F sa 112 32 14-apr-15 | 08-nov-15 208
Blauwe Balg 13116 M sa 145 73 15-apr-15 21-okt-15 189
Blauwe Balg 13119 F a 168 90 14-apr-15 | 01-nov-15 201
Blauwe Balg 13317 M sa 111 35 | 14-apr-15 21-jul-15 98
HG51
Blauwe Balg 14110 F a 166 141.2 23-sep-15 05-0kt-15 12
Blauwe Balg 14112 M sa 134 44.5 | 23-sep-15 31-jan-16 130
Blauwe Balg 14113 M a 184 169.4 | 23-sep-15 10-feb-16 140
Blauwe Balg 14121 F sa 123 40.6 | 23-sep-15 02-feb-16 132
Blauwe Balg 14130 M sa 129 46.8 23-sep-15 29-sep-15 6
Pinkegat 14132 M sa 146 75.4 | 22-sep-15 12-jan-16 112
Pinkegat 14133 M sa 132 52.4 | 22-sep-15 03-dec-15 72
Pinkegat 14136 F a 157 85.2 | 22-sep-15 31-dec-15 100
Blauwe Balg 14144 M sa 135 47.2 23-sep-15 24-dec-15 92
PV61
Pinkegat 14115 M a 146 35.8 | 22-sep-15 10-okt-15 18
Pinkegat 13117 M sa 98 41.0 | 22-sep-15 19-jan-16 119
Pinkegat 13118 M sa 127 42.2 22-sep-15 30-dec-15 99
Blauwe Balg 14119 M 149 53.4 | 23-sep-15 13-dec-15 81
Blauwe Balg 14123 M 143 71.0 | 23-sep-15 | 15-dec-15 83
Pinkegat 14134 F 133 61.4 | 24-sep-15 | 30-dec-15 97
Pinkegat 14135 F sa 107 26.6 24-sep-15 30-dec-15 97
Blauwe Balg 14137 M 148 65.8 | 23-sep-15 18-nov-15 56
Pinkegat 14145 M 145 65.0 | 22-sep-15 | 03-dec-15 72
Pinkegat 14147 F 134 67.0 | 24-sep-15 03-jan-16 101

Seven grey seals were deployed in April 2015, and in September 2015 nine grey seals. Although the
intention was to track 10 grey seals for each deployment, fewer were tracked due to the low numbers of
grey seals in the catch areas. Taking into consideration the effort and costs required to complete the
samples and negating further disturbance to seals at haul-outs, it was decided to limit the number of
catches once a majority of the animals were deployed. The intended sample of 10 harbour seals in
autumn was completed.
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Mean tracking durations for seals (Figure 10) were: grey seals caught in April 2015, 171 + 42 days (n =
7, range 98 to 208); grey seals caught in September 2015, 88 + 50 days (n = 9, range 6 to 132); and
harbour seals caught in September 2015, 82 + 29 days (n = 10, range 18 to 119).

March April May June July August September October November December January February

Grey seal - Spring Pile-driving period
HG-13077

HG-13112
HG-13113
HG-13114
HG-13116
HG-13119
HG-13317

Grey seal - Autumn
HG-14110

HG-14112
HG-14113
HG-14121
HG-14130
HG-14132
HG-14133
HG-14136
HG-14144

Harbour seal - Autumn
PV-14115

PV-13117
PV-13118
PV-14119
PV-14123
PV-14134
PV-14135
PV-14137
PV-14145
PV-14147

Figure 10. Durations that seals were tracked in 2015-16, indicating overlap with the pile driving period.

In the seal monitoring for Gemini TO and Tc combined, 57 animals were tracked (Table 5). This included
for both species, adult and sub-adult males and females. However, biases in the proportions of these age
and sex classes included few adult male grey seals, few sub-adult female grey seals and few adult female
harbour seals. The catching effort and resulting disturbance was limited to a minimum, resulting in an
uneven sample size of males and females.

Table 5. Overview of seals tagged and deployment schedule for the seal monitoring program for Gemini.

Grey seals (Hg) Hg Total | Harbour seals (Pv) Pv Total | Total
2013 | 2014 | 2015 2013 | 2014 | 2015
Adults
F 5 1 3 9 1 4 2 7 16
M 1 1 2 3 6 5 14 16
Sub-Adults
F 1 2 3 3 1 4 7
M 3 10 13 3 2 5 18
Total 10 1 16 27 10 10 10 30 57

In addition to the tracking for the Gemini windfarm seal monitoring program, seals tracked in the
framework of Luchterduinen windfarm seal monitoring in the same period (2013-2015) that moved to
the central Wadden Sea (i.e. east of 5.5°E, which was east of the island of Terschelling) could be
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incorporated into the data analysis in this study. This added 25 seals to the data set, 10 grey seals and
15 harbour seals (Table 6).

Table 6. Overview of Luchterduinen seal monitoring, including in brackets seals that moved to the central
Wadden Sea (i.e. east of 5.5°E). Movement of these seals could be included in the Gemini windfarm
analysis.

Grey seals (Hg) Hg Total | Harbour seals (Pv) Pv Total | Total
2013 | 2014 | 2015 2013 | 2014 | 2015
Delta
Adults
F 2| 5(1) 0 7(1) 1 1| 2@ 4(1) 11(2)
M 3 3D 3D 9(2) 1) 5 2(D) 8(2) 17(4)
Sub-Adults
F 1 2 1 5 2| 21 1 5(1) 10(1)
M 1 2 3 2 2 1 5 8(0)
Wadden
Adults
F 4| 41 2 10 (1) 0| 33| 1 14(4) 24(5)
M 1(1) | 2 | 3(1) 6(3)| 3| 41| 3 10(4) 16(7)
Sub-Adults
F 4 1| 1D 6(1) | 21| 21 0 4(2) 10(3)
M 0| 32 1 3(2) | 1) 1 2 4(1) 7(3)
Total 15 20 12 47(10) 10 10 10 | 44(15) | 91(25)
3.2 General seal movement and behaviour 2015
. Grey seals

Within the samples of grey seals tracked following both spring and autumn deployments some seals
remained in Dutch waters and others travelled more broadly across the North Sea (Figure 11).

Following the spring deployments on grey seals, two sub-adult males visited the UK coast, one travelling
to the Blakeney Point colony, the other visiting the Farne Islands and performing five return trips out of
these islands. A third sub-adult male visited the Island of Helgoland in the German Bight and performed
four return trips out of there. The remaining seals all continued to use Wadden Sea haul-outs and
conduct foraging trips north into the North Sea, during the period they were tracked. The only adult
female undertook three trips northwards up to 300 km off the Dutch Wadden Sea coast, then from
August 2015 onwards switched to an area within 45 km of the coast. The three other seals, two sub-
adult males and a sub-adult female, remained relatively close to shore, <60 km. From June on-wards,
coinciding with when pile driving for Gemini commenced, they remained even closer to shore, <30 km.
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Figure 11. Locations recorded for grey seals tracked following tracker deployments in spring
(top) and autumn (bottom) 2015.

Dive depth records from most grey seals tracked from spring (Figure 12 shows the data collected
between 5° and 7° east) indicated a peak in dives to very shallow depths (<3 m). Overall maximum
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depths achieved were approximately 60 m, although the two sub-adults that traversed to the UK
occasionally dived deeper (max. approximately 90 m). Within the roughly similar depth ranges utilised,
however, there was considerable individual variation in the depth most frequently visited, this also was
the case in the vicinity of the windfarm (note the range of depths for the different coloured peaks in
Figure 12).
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Figure 12. Percentage of dive-time spent diving between 5° and 7° east to a particular depth for individual
grey seals tracked between April and November. Red tones indicate females; blue tones males (for details
on individual seals see Table 4).

Of the nine grey seals tracked from autumn 2015, only one animal visited the coast of the UK, being one
of the two adult females. During her single trip to the UK, this seal visited the breeding sites of Donna
Nook and Blakeney Point, and a haul-out site close to Great Yarmouth. After returning to the
Netherlands, this seal visited several breeding sites along the Wadden Sea, including the Cachalot Platte
near Borkum. The second adult female could only be tracked for a short period before her transmitter
failed. In that period, she remained close to shore. The only adult male tracked initially made three trips
to approximately 230 km off shore, then, coinciding with the breeding period (Nov-Jan), remained not
far from the Wadden Sea. Thereafter, it returned to its pattern of long-distance trips.

For the duration they were tracked, most of the sub-adults tracked from autumn remained within 70 km
of the coast of the Wadden Sea, and west of Gemini. The only sub-adult female initially remained close
to shore <20 km, then from mid-October onwards (coinciding with the end of pile driving) undertook
slightly larger trips, out to approximately 50 km. One sub-adult male regularly approached Gemini
feeding at approximately 60 km off the coast, while two others remained further west. Most impressive
were two long trips conducted by one of these seals (14132), traveling =500 km out into the northern
North Sea on trips that lasted 34 and 21 days. Sub-adult male Seal 14144 was sighted on Blauwe Balg
entangled in fishing material on 22 October 2015; after several capture attempts it was caught and the
material removed on 25 January 2016 (Appendix A. Individual movement case study — entangled seal).
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Despite being entangled, the seal undertook numerous foraging trips into the North Sea, including one to
>200 km offshore that lasted 31 days.
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Figure 13. Percentage of dive-time spent diving between 5° and 7° east to a particular depth for
individual grey seals tracked between September 2015 and February 2016. Red tones indicate
females; blue tones males (for details on individual seals see Table 4).
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Figure 14. Distance to coast of the tracked grey seals (based on all GPS locations of all years, located
between 5 — 7°E)

In the dive-depth records of grey seals tracked from autumn (Figure 13 shows the data collected
between 5° and 7° east), again, most seals showed a peak at very shallow depths (<3 m). Individual
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variation was also clear.. The sub-adult male that travelled to =500 km into the North Sea (14132) spent
a considerable amount of time diving at depths of up to 100 m (west of 5° east, so not in the figure).

An investigation of the distances offshore that were most frequented by grey seals (all GPS tracking data
combined, time spent at sea i.e. not haul-out on land) indicated that the vast majority of time was spent
within 10 km of the coast (Figure 14). While seals ranged broadly out into the North Sea, there was a
definite peak in utilisation of waters between 30 and 50 km from the coast.

. Harbour Seals

The harbour seals tracked from the Pinkegat and Blauwe Balg following autumn deployments provided
movement data for the period September to December with two trackers also continuing into January
(Figure 11). The two adult females stayed relatively close to shore, within 20 km, during the entire
period they were tracked (Figure 15). One female left the area moving to a haul-out close to Den Helder
and feeding off the coastal zone north of Egmond aan Zee windfarm (35 km to the south). Except for one
adult male that moved to the Zeeland Delta area not long after the deployments, most adult male
harbour seals remained in the area around Ameland and regularly travelled north-west up to 50 km off
the coast. This overlapped quite a lot with the tracks of the sub-adult animals, although the two sub-
adult males remained within 35 km of the coast.
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Figure 15. Locations recorded for harbour seals tracked following tracker deployments in
autumn 2015.
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The harbour seals’ movements were reflected in their diving behaviour (Figure 16). Generally, they did
not exploit water depths >40 m. The two adult females mostly dived to shallow depths, peaking at about

10 m, while the sub-adult female and the adult males that travelled further offshore dived slightly

deeper, peaking between 20 and 35 m.
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individual harbour seals tracked between Sept. 2015 and Jan. 2016. Red tones indicate females; blue
tones males (for details on individual seals see Table 4).

As with the grey seals, the majority of the harbour seals’ time at sea was within 10 km of the coast
(Figure 17). Beyond 10 km there was no apparent peak in time spent at a particular distance from the
coast. Rather, there was a steady decline in utilisation with distance offshore.
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Figure 17. Distance to coast of the tracked harbour seals (based on all GPS locations of all
years, located between 5 — 7 degrees Longitude).
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3.3 Movement in relation to Gemini activities

The locations of tracked seals within years 2013, 2014 and 2015 (to highlight before during and after
Gemini construction) are presented in Figures 13-15 for harbour seals and Figures 16-18 for grey seals.
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Figure 18. Harbour seal locations in 2013 separated into periods of the year, 1) prior to, 2) during and
3) after, the time of year when pile driving for li windfarm took place in 2015. Combined tracking data

for Gemini and Luchterduinen windfarms.
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3) after, the time of year when pile driving for Gemini windfarm took place in 2015. Combined tracking
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Figure 21. Grey seal locations in 2013 separated into periods of the year, 1) prior to, 2) during and 3)
after, the time of year when pile driving for Gemini windfarm took place in 2015. Combined tracking
data for Gemini and Luchterduinen windfarms.
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3.4 Direct response of seals to pile driving

During the pile driving events, there were 184 records of a seal (either harbour or grey) being within 50
km of the pile driving, defined in this study as an encounter (Table 7). 59 encounters where within 40
km from the pile driving site, when pile driving was active. These encounters occurred during 70 (42% of
all pile driving) pile driving events and during the remaining 96 (58%) pile driving events no tracked
seals were within a range of <50 km.

Figure 24. Track of grey seal hg46-13119 during exposure to 42 piling events at <50 km, 16 of which
at <40 km.

In total, twelve seals were exposed to pile driving within 50 km, comprising six harbour seals and six
grey seals (Table 7). Eight of these seals were also within 40 km of active pile driving: two harbour
seals and six grey seals.

Table 7. Encounters: Seals exposed to Gemini pile driving at <50 km and <40 km from the pile driving
site.

Species Individual Exposures at <50 km Exposures at <40 km
Grey seal hgd6-13113 2 2
Grey seal hg46-13119 42 16
Grey seal hg51-14121 2

Grey seal hg51-14133 23 17
Grey seal hg51-14136 6 3
Grey seal hg51-14144 13 7
Harbour seal pv61-14115 16 7
Harbour seal pv61-13117 7 5
Harbour seal pv61-13118 1

Harbour seal pv61-123-15 1

Harbour seal pv61-14135 1

Harbour seal pv61-14137 1

Harbour seal pv61-14145 10 2
Total encounters 125 59

Most exposures were received by one grey seal: hg46-13119 (Figure 24). This seal spent most of its
time at sea during the pile driving period in an area 35 to 55 km offshore from the Wadden Sea and 25
to 80 km south-west of Gemini. It received 42 exposures to pile driving events at distances <50 km,
including 16 at distances <40 km.
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Figure 25. Examples of six seal tracks prior to (24 h, green), during (red) and post (24 h, orange) pile
driving. The top two indicate no apparent response to the pile driving while the bottom four could
indicate flight from the sound of the pile driving.

For each seal and each pile driving event a map was made showing the seals track prior to (24 h), during
and post (24h) pile driving (Figure 25). Some seals showed no clear avoidance of the pile driving site,
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remaining in the same general area (top 2 figures), while others appeared to flee in response to the pile
driving towards the Frisian Islands during or after pile driving (bottom 4 figures).

To summarize these results, the swimming direction from the last point before piling (the last green dot
in Fig. 25) to first point after piling (i.e. the first orange point in Fig. 25) was determined to observe if
changes would occur (Figure 26). Several grey seals were in relative close proximity (<30 km) during
pile driving. Again, large individual variability was apparent with some seals swimming away from the
pile driving site, while others swim parallel to the windfarm. Few tracked harbour seals were near the
Gemini windfarm during pile driving events, all beyond 20km.
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Figure 26 Direction of movement of grey (top) and harbour (bottom) seals in relation to pile driving
events of Gemini windfarm.
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Figure 27 shows the direction of travel of seals in the vicinity of the Gemini windfarm, when pile driving
is active. On the circles, “0” indicates the seal swam towards the active pile driving site, “180” indicates
the seal swam in the opposite direction. Particularly for grey seals within 30km, there is an overall
tendency to swim away from the pile driving activity (Rayleigh test of Uniformity, z=0.5403, p=0.0015).

Grey seals swim direction (within 30 km) Grey seals swim direction (within 40 km)

right right

towards towards

Harbour seals swim direction (within 40 km)

towards

Figure 27. Summary of the seals’ swimming
direction (red dots) in relation to pile driving: grey
seals within 30 km (a) and within 40 km (b), and
harbour seals within 40 km (c).

The circle diagrams show the direction of travel relative to the Gemini windpark (Figure 27). For at least
grey seals exposed within 30km distance of the pile driving site, an indication of avoidance (i.e. more
swim directions clustered around 180 degrees away from the source) appears present. This was tested
using a Rayleigh Test of Uniformity (Jammalamadaka et al. 2001). Results show that for grey seals both
within 40 km and 30 km the seals swam significantly more often away from the pile driving
(respectively, 40 km: test statistic 0.2691; P-value 0.0375, N=45, and 30 km: test statistic 0.54; P-
value: 0.0015, N=21). For harbour seals this was not significant (at <40 km; test statistic 0.3537; P-
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value: 0.1749, N=14). It should be noted that the sample size for harbour seals was low, since few
harbour seals were in the vicinity, and this reduced the power for a statistically significant change to be
recorded.

One seal that was tracked as part of the monitoring program for Luchterduinen windfarm traversed
through one of the Gemini windfarms during the pile driving period (Figure 28). However, it did so during
a period when no pile driving took place. Pile driving events occurred during the seals approach toward
Gemini, when it was 320 km north and 170 km north, and after the seal had haul-out at a sandbar in the
Wadden Sea.

19 August
=450 km north of Gemini

23 August (900 UTC)
- 380 km north
- commenced return

24 August (320 to 700 UTC )

= 320 km north
- 2 x pile-driving events at Gemini

25 August (1040 to 1250 UTC)
- 170 km north
- pile-driving event at Gemini

26 August (1720 to 1840 UTC)
- in Gemini east no pile driving

27 August 955 to 1200 UTC
- 60 km south
- pile-driving event at Gemini

Figure 28. Passage of grey seal hg43L-03 (sub-adult female — tracked for Luchterduinen) returning to
the Wadden Sea in August and passing through Gemini windfarm.

3.5 Diving activity in relation to pile driving

As described above, the group of grey seals tracked from spring were followed before pile driving started
and then during pile driving, and two seals continued to be tracked in the area following the cessation of
Gemini pile driving. Hence, there was the potential to record the initial reactions and adaptations in
behaviour in response to the pile driving at Gemini for these seals. In contrast, the grey and harbour
seals tracked from autumn deployments may have adapted their movement to the pile driving activities
prior to the tracking. These seals were followed during the last month of pile driving and then for some
time after pile driving had ceased. To further investigate diving behaviour in proximity to Gemini, i.e.
between 5-7°E, in relation to pile driving, the dive records were split into before pile driving, during pile
driving and after pile driving.

Dive data for the grey seals tracked from spring (before, during and after pile driving) are presented in
Error! Reference source not found., and seals monitored from autumn (during and after pile driving)
are presented in Error! Reference source not found. for grey seals and Figure 30 for harbour seals.
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Figure 29. Percentage of dive-time spent going to a particular depths for individual grey seals tracked
in the vicinity of Gemini (i.e. between 5-7°). Left column: between April and November, right column:
between September and December. Data are distinguished between before (top), during (middle) and

after (bottom) pile driving period for Gemini. Black line indicates the average (right axis). Red tones

indicate females; blue tones males (for details on individual seals see Table 4). Trackers that stopped

functioning before the end of a period, were given a dashed line.

Numerous patterns and conflicting behaviours are evident in the presentations of the dive depths utilised
in the vicinity of Gemini before, during and after pile driving. Perhaps the strongest uniform pattern is

that for harbour seals which, during pile driving indicated a spread of patterns with a range of depths

that were most frequented, between 8 and 30 metres. Both species seem to show a greater tendency for
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shallower dives during pile driving. After pile driving had ceased, there was greater uniformity in the
patterns, with the most frequented depths for virtually all harbour seals being between 22 and 30 m.
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Figure 30. Percentage of dive-time spent going to a particular depths for individual harbour seals
tracked between September and December in the vicinity of Gemini (i.e. between 5-7°). Red tones
indicate females; blue tones males (for details on individual seals see Table 4). Data are distinguished
between during (top) and after (bottom) pile driving for Gemini. Trackers that stopped functioning
before the end of pile driving, were given a dashed line.
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4. Long-term seal activity in and around the Gemini windfarm site

Since 2008, many seals of both species were tracked in the framework of different projects in the
Netherlands. Few data were collected in a period without windfarm construction or operational activity
(Figure 31). It is most likely that the seals experienced and potentially responded to some extent to
these activities during the tracking. Figure 1 and Table 1 show the locations and specifics of these
activities. Figure 31 shows for example that during TO two other windfarms were being built less than
100km away from Gemini and during the Gemini pile driving and shortly after, again two windfarms were
in construction. It goes beyond the scope of this rapport to analyse the effect of all the other sites in
detail. Therefore, we concentrated on the Gemini piling events. However, if the aim is to understand the
effect of the windfarms on the seals’ habitat use it will be necessary to study the (cumulative) effect of
all these activities.

= =pile driving GEMINI === other parks
grey

harbour
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Figure 31. Temporal overlap of all seals tracked 2008-2016 and windfarm construction in the area
around Gemini. Construction period: solid grey line. Post construction: dashed grey line. Gemini in
black. Y-axis shows the distance of the windfarms to Gemini site. Seal tracking effort is represented in
red lines (grey seals) and blue lines (harbour seals). For seals, each line represents one animal; the y
axis is not relevant, solid lines represent seals tagged for the Gemini project dashed lines, other
projects.

Locations recorded for all seals tracked in the vicinity of Gemini windfarm were collated (Figure 32).
Gemini appears to be at the northern boundary of an area of the North Sea, adjacent to the Wadden Sea
that was frequented by both species.

By far, the most data on seal movement in the vicinity of Gemini windfarm are available for harbour
seals. We therefore further analysed the distribution of the harbour seals with respect to their distance to
the coast in different years (Figure 33). Movement data for the harbour seals during the year of Gemini
pile driving differs from all other years in that the seals did not utilise waters at distances =50 km from
the coast. It is difficult to conclusively assign the reason for this as being a response to pile driving for
Gemini, however. Possibly, responses to other human activities in the area along with inter-annual
variability in habitat use also influenced inter-annual variability in the distances offshore in which the
harbour seals spent their time.
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Figure 32. Locations in the vicinity of Gemini windfarm that have been recorded for 1) harbour seals, 2)
grey seals, during GPS tracking of seals since 2007.

As mentioned in the introduction, Gemini was not the first windfarm to be constructed in the German
Bight. Ten other windfarms were constructed in adjacent German waters between 2007 and 2015. To
investigate the potential that these could have influenced the movements of harbour seals that were
tracked for Gemini windfarm seal monitoring, as well as previous harbour seal tracking studies, locations
recorded for these seals in the documented construction period for the ten other windfarms (Table 1)
were compared (Figure 34). Determinations from these presentations would be enhanced if more
information were available on the actual days/ times within the published foundation installation periods,
pile driving occurred. However, overall a degree of avoidance of the areas where windfarms were
installed during the installation periods is apparent.
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Figure 33. Percentage of time spent by tracked
harbour seals at certain distances to the coast in
2009-2015 (2012 data are missing as very few
GPS locations were collected in that year). Gemini
windfarm is at ~55mk away from the coast.
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Figure 34. Maps showing all locations collected using GPS trackers for harbour seals (black) and
locations during the foundation installation period of a windfarm (red). The windfarm location is the
orange circle, indicated by the blue arrow.
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Figure 34 (continued). Maps showing all locations collected using GPS trackers for harbour seals
(black) and locations during the foundation installation period of a windfarm (red). The windfarm
location is the orange circle, indicated by the blue arrow.
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Figure 34 (continued). Maps showing all locations collected using GPS trackers for harbour seals
(black) and locations during the foundation installation period of a windfarm (red). The windfarm
location is the orange circle, indicated by the blue arrow.
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5. Discussion

51 Overview

In the framework of the Gemini windfarm project off the coast of the eastern Dutch Wadden Sea, grey
and harbour seal movement and behaviour was monitored in the vicinity of the Gemini windfarms, prior
to foundation installations (TO, in 2013 and 2014 — reported in (Brasseur & Kirkwood 2015)) and during
the period of foundation installations (Tc — this report).

For TO, in 2013 and 2014, 31 seals (11 grey and 20 harbour) were fitted with a GPS tracking device.
While this represented ‘base-line’ movement and behaviour data against which data collected during pile
driving and other construction activities could be compared, it is recognised that human activities in the
region, including pile driving at adjacent windfarm sites continued during this period, and potentially
influenced movement choices of the seals that were tracked.

For Tc, in spring 2015, 7 grey seals were fitted with GPS tracking devices, and in autumn 2015, 19 seals
(9 grey seals and 10 harbour seals).

For grey seals tracking results were generally similar to the TO tracks, showing large individual variation.
Most animals stayed close to the coast (within 50 km) while some undertook long trips to open sea, or to
other haul-out areas in the UK for example. None of the autumn animals visited Gemini windfarm. Dive
depth was generally shallower than in the TO-period, only few seals undertook dives exceeding 40 m,
and more time was spent diving at depths <5m.

Harbour seal trackers were deployed only in autumn during the pile driving period, and generally the
seals stayed more inshore compared to TO, remaining at about 50 km away from the site. Accordingly,
the dive depths recorded showed a higher peak at shallow depths, below 10m.

All of the grey seals tracked in spring were still followed when pile driving started on the July 1, 2015,
and 8 animals were within 100 km of Gemini when there was pile driving. Only two were tracked within
40 km of the piling. Pile driving had already begun when the trackers were deployed in autumn. During
pile driving three grey seals and three harbour seals ventured within 40 km of the site.

5.2 Grey seal movements

The data on grey seals collected for the Gemini windfarm represents an impressive data set for this
species on movement and habitat use in this sector of the Dutch North Sea. For Gemini a total of almost
3500 days of movement data were obtained, of which 2000 days in this last Tc study. Other studies in
the Netherlands deployed trackers on grey seals either in the western Wadden Sea or in the Zeeland/
Delta region of the southern Netherlands (Brasseur et al. 2010b; Kirkwood, Bos & Brasseur 2014;
Kirkwood, Aarts & Brasseur 2015), provide for an extra 9300 days. The previous studies mostly recorded
movement offshore from the western Wadden Sea, the Dutch coastal zone and the Delta region, as well
as several tracks to the UK. Only ten of these grey seals tracked in other studies ventured into the study
area (Table 6).

Similar to the observations during the TO, grey seals were seen to adopt three different strategies in
their movements. The first comprised relatively short trips up to 100 km into the North Sea (more often
seals remained even closer; well within 40 km away from shore). The second was to conduct less
frequent but longer foraging trips to 100-300 km into the North Sea, and the third was to undertake
long-distance movements, such as to UK waters. In the last case the seals shift their haul out area. In
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this part of the study, we concentrated on the seals that would stay in the study area or at least come
back regularly. However, we should be aware that the grey seals that were tracked only represent a
small part either of the animals potentially using the area to forage occasionally or as they shift to the
haul-outs in the central Wadden Sea. This was demonstrated by the visits of the ten grey seals tracked
in the framework of Luchterduinen (Kirkwood et al in prep).

Despite the striking long-distance tracks that were recorded for grey seals out into the North Sea,
(Figure 12), the analysis demonstrates that north of the Dutch Wadden Sea, for most of the time, the
grey seals operated at less than 60 km off the coast, and most of the time were even closer, i.e. within
20 km. Furthermore, in the vicinity of Gemini wind farms, i.e. between 5-7°E, the grey seals typically
tended to dive to depths shallower than 50 m, most often even shallower than 10 m, reflecting their
predominantly near-shore activity.

After pile driving commenced and in the post-pile driving period that was monitored, none of the seals
tracked for Gemini Tc seal monitoring provided locations in the windfarms and just once did a seal move
within 10 km of the site. One grey seal tracked for the Luchterduinen seal monitoring program, did travel
through one of the windfarms, but likely did so at a moment no pile driving was occurring. While in the
To regular visits to the Gemini area were made, the near absence of locations close to the Gemini
windfarms by tracked grey seals during and after pile driving was noteworthy. If this were a consequence
of the construction activities, given the large number of grey seals in the North Sea, many seals
potentially would have been displaced during this period.

53 Harbour seal movements

The 2015 Gemini study provided data for 30 harbour seals and over 800 days of tracking data. These
data could be augmented by almost 18.000 h of previous and contemporary GPS tracking studies mostly
from the Eems Dollar (Brasseur et al. 2010a; Brasseur et al. 2011 ; Kirkwood, Bos & Brasseur 2014;
Brasseur & Kirkwood 2015; Kirkwood, Aarts & Brasseur 2015). Studies conducted from the western and
southern Dutch coasts as part of the Luchterduinen windfarm monitoring program provided additional
data on 15 seals that utilised the North Sea area offshore from the eastern Dutch Wadden Sea within the
Gemini construction period.

Comparable to grey seals harbour seals also adopt different strategies in their movements: these include
long trips to open sea extending >100 km offshore (these were usually less frequently and less far than
for the grey seals), more coastal behaviour as has been displayed within the Gemini study, and long trips
moving to new areas, often longing the coast. Within the Gemini Tc study, and comparing 2015 data with
data from previous years, it was apparent that in 2015, there was less movement in waters >50 km from
the coast. Although other anthropogenic or environmental factors could have been involved in this
difference in range of movement, it is also possible that pile driving for Gemini reduced the movement of
harbour seals into these waters further offshore.

In the Wadden Sea, harbour seals greatly outnumber grey seals. Therefore, although fewer tracked
harbour seals than tracked grey seals (in both TO and Tc monitoring) moved >50 km offshore, and thus
came within close proximity to Gemini, this does not indicate that fewer individual harbour seals could be
present in the offshore waters. In previous studies, harbour seals have travelled further out to sea than
has been recorded in the Gemini monitoring. For example, long-distance movements to the UK or up into
Danish waters have been recorded (Brasseur et al. 2010c, Brasseur et al. 2011b). Most of the Wadden
Sea data was collected from animals from within the Eems, the use of the North Sea by harbour seals
might even have been underestimated in our studies. Potentially, had seals been tracked from the outer
Wadden sea haul-outs, as were the 30 animals in the Gemini seal monitoring program, more use of the
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North Sea could have been recorded at the time. Accordingly, the contrast between relatively high use of
waters >50 km from the coast seen in previous years and the low use seen in 2015 may have been even
stronger.

The distance analysis shows that the tracked animals of both seal species spend considerable time within
50 km from the coast, especially at less than 10 km. However, were the harbour seals seem to spend
gradually less time in areas further away, grey seals, show a slight peak between 30 and 50 km away.
This could be an artefact of the low number of grey seals tracked in the area. This could also be a result
of differences in habitat preference or spatial segregation between harbour and grey seals due to
competition.

Possibly, the smaller body size of harbour seals compared with grey seals influences a general difference
in choices of movement and foraging ranges. This could provide individual grey seals an advantage over
harbour seals to capitalise on prey resources further offshore. Being larger in body size also comes with a
disadvantage, though, in that more resources are required. Potentially, the smaller bodied harbour seals,
being more numerous and require fewer prey-per-day than the average grey seal, could outcompete
grey seals for prey resources in nearshore waters. Further habitat modelling of time-in-area by both
species would help to clarify this situation.

5.4 Seals during pile driving at Gemini

For this rapport, we concentrated on the overlap between pile driving and the seal tracks. Depending on
the time trackers were deployed and how well they functioned, seals were followed either before and
during pile driving or during and after pile driving, and, in two cases (hg46-13114 and hg46-13119),
before, during and after pile driving.

Seals may be impacted by pile driving in several ways. Seals may be unable to anticipate upcoming
piling events, and once pile driving starts, show an immediate behaviour response, by escaping the area.
Alternatively, when pile driving is ongoing for several months, seals might be aware of the approximate
location of the activity and avoid the region. Another possibility if seals are not capable of fleeing the
area (if the animals are dependant of the area for food, for example) is a change in behaviour within the
area. This could include diving less or shallower avoiding the underwater sounds.

Of the 26 seals tracked, 15 (eight harbour seals and six grey seals) provided locations within 50 km of
the activity, including eight individuals (three harbour seals, five grey seals) that provided locations
within 40 km. We defined these events as being potential ‘exposures’ to a pile driving event. There was a
large variation in the number of times individual seals were exposed: one grey seal (hg46-13119) was
within 40 km of pile driving 16 times (42 times <50 km), while other seals were exposed only once at 50
km (e.g. pv61-14147) or not at all. Likewise, immediate reactions to the exposures varied considerably,
likely due to individual variability between and a variable distance to the pile driving.

In general, individual grey seals were exposed at closer distances than were harbour seals. Comparing
their locations before and after the pile driving event, the grey seals moved away from the activity
significantly more frequently than was their movement in any other direction in relation to the windfarm.
For harbour seals, the movement direction was less clear, possibly due to the smaller sample size of
overlaps and the distance at which they were at the moment of the pile diving. Future analysis of the
direction of movement by seals would benefit from a larger data set, potentially including seal responses
to pile driving at the German windfarms (if data were available on the times of these) and in response to
pile driving elsewhere, such as for Luchterduinen and for windfarms in UK and Belgian waters. An
analysis could then investigate factors such effects of individual variation of movement direction in
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response to pile driving activity. Possibly, also general avoidance of the area by individual seals
influenced by pile driving affects the results of the current analysis.

The grey seals tracked from April, changed their diving behaviour to shallower depths when pile driving
started. During September, both grey seals and harbour seals were fitted with trackers at a time when
pile driving at Gemini had been ongoing for several months. Most trackers lasted until well after pile
driving had stopped. The pattern observed in the dive behaviours of the seals once pile driving ceased
showed less variation between individuals in preferred dive depths than during pile driving. Harbour
seals, also showed a tendency to dive deeper more frequently after pile driving ceased. This could be
interpreted as a recovery from avoidance of deeper waters during the pile driving period, but might also
be the result of seasonal changes in foraging behaviour.

It should be noted that the seals might also react to construction activities other than pile driving.
Analysis of seal location and diving data during other activities may help elucidate how and how strongly
the seals could be responding to the pile driving alone, as well as indicate if other activities could be
influencing the seals movement choices. In further studies, environmental variables should also be taken
into consideration. As an example, wind speed during the Gemini pile driving period varied considerably,
with maxima exceeding 70 km/h and minima approaching wind still conditions (Figure 35). The higher
the wind speed, may cause pile driving sound to be (partly) masked. Hence, the ability to detect pile
driving and therefore movements of the seals in response to pile driving are likely to be influenced by the
prevailing wind speed.
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Figure 35. Wind speed (km/h) at Lauwersoog during the pile driving period. Individual pilling events
are plotted as blue dots in the graph.

52 of 64 Wageningen Marine Research C004/18







5.5 Other windfarm construction activity- accumulation of effects

Since 2008, many seals of both species were tracked in the framework of different projects in the
Netherlands. When plotting the tracking periods against the construction activities of windfarms north of
the Wadden Sea, it is clear that there is considerable overlap. This provides, especially for the harbour
seals, for a unique dataset, with seals fortuitously being recorded during the construction of at least ten
different windfarms (Figure 31, Figure 1 and Table 1 show details of the windfarms).

Although it was not possible to perform an in-depth analysis of all these overlaps within the scope of this
study and furthermore details on timing of the activities were not available, the preliminary investigation
(chapter 4) using harbour seal data suggested valuable results could be obtained. Potentially, a
significant contribution to understanding the long-term responses of harbour seals to wind farm
construction, and possibly operation could be made (like for example in Russell et al. 2016).

5.6 Methods and short comings

As seals operate individually rather than in groups, consequently large individual variability occurs and
often hampers simple generalizations regarding seal behaviour, particularly when sample size is small.
However, by tracking seals under different research projects, and applying similar methods throughout
our studies (Brasseur et al. 2010a; Brasseur et al. 2011; Kirkwood, Bos & Brasseur 2014; Brasseur &
Kirkwood 2015; Kirkwood, Aarts & Brasseur 2015), the sample size increases, which on the long run
allows conclusions to be drawn at the population level (Brasseur et al. 2010b; Brasseur et al. 2012; Aarts
et al. 2013). In a similar way, the low density in which the seals appear to occur at sea hampers short-
term observations that are sufficiently robust to define changes with certainty. To improve this situation,
it is imperative to design studies with large enough sample sizes.

When studying the effects of a human activity on wildlife, in general, but especially with the difficulties to
observe the seals a minimum of detail is needed on the activity itself. Here we show that for the pile
driving in Gemini, for which data on exact times of hammer blows were available, we could analyse the
seals’ reactions in detail (providing there was temporal and spatial overlap). It would certainly be
worthwhile to research multiple impacts, incorporating for example pile driving, ordnance clearance,
shipping lanes etc. The coarser data on start and end times for construction of other windfarms in the
German bight (prior to Gemini) provided just a broad qualitative perspective of potential impacts. More
detailed data are needed to better understanding individual and cumulative effects of windfarm
construction on seal habitat use in the North Sea.

Further, many current studies are aimed at monitoring individual human activities much could be learned
from using the data collected in these frameworks to study in more detail the biology and behaviour of
the animals to better understand the mechanisms that influences this and anticipate on possible effect of
in the near future

5.7 Consequences windfarms on conservation status of grey and harbour seals.

Current conservation and management of harbour seals and grey seals in the Netherlands is under-
pinned by the Natura2000 programme, the key instrument to protect biodiversity in the European Union.
Natura2000 is an ecological network of protected areas set up to ensure the survival of Europe's most
valuable species and habitats. Both harbour seals and grey seals have been designated as protected
species under the Natura2000 law (harbour seal, Phoca vitulina — H1365, and grey seal, Halichoerus
grypus — H1364).
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The national conservation objective for the harbour seal is to ‘maintain distribution, expand size and
improve quality of the habitat to expand the population’, whilst for grey seals it is to ‘maintain
distribution, size and quality of habitat to maintain the population’l. This rapport indicates that the pile
driving activities affect seal’s habitat use and thereforethe habitat quality. Further studies are needed to
determine if this has ultimately population-level consequences.

Both seal species reside in sites included by the Natura2000 Habitats Directive. In the Netherlands, these
include, the Wadden Sea (Waddenzee — site NL9801001), Delta region (Voordelta — site NL4000017),
North Holland coastal zone (Noordzeekustzone — site NL9802001) and the Eems-Dollard (site
NL2007001). The seals are also present in Natura2000 sites of neighbouring countries. Of note is the
Borkum-Riffgrund Natura2000 site (DE2104301) in German waters that border the Gemini windfarm
area.

Although grey and harbour seals in the Netherlands utilise sand bars as places to haul-out for resting,
breeding and moulting, the majority of their time is spent foraging mostely in the North Sea. In addition
to individuals holding a fidelity to specific haul out sites, they can also exhibit a high degree of fidelity to
particular areas at sea (see also Oksanen et al. 2014). Over the years, seals may have acquired detailed
information on the patchy distribution of prey in that region, and when disturbed, the cost of relocating
to unexplored territory may be high.

Given the location of the Gemini area, the use by grey and harbour seals is low compared to the more
inshore habitats. Yet, seals use it and it represents a fraction of the foraging grounds available to the
seals. Possibly as an effect of the growing anthropogenic use, including the recent development of
multiple windfarms, our data show that in recent years, the harbour seals have been moving less far
offshore. Due to the relatively small area compared to the seals total habitat, it might be challenging to
measure a population-level effect of a single windfarm on the seal population. Possibly, the accumulation
of several activities in an area might lead to measurable effects. However, this kind of study is further
complicated because of multiple processes are taking place, both anthropogenic and natural (Wright &
Kyhn 2014).

For example, between 1960 and 2014, both seal species were recovering from severe over-hunting
which had been banned (Reijnders 1983; Reijnders, van Dijk & Kuiper 1995). Impacts of current human
activities on trajectories of the seal population may not be detectible against the background these
recoveries.

In addition, the numbers of seals in an area will be influenced by the available resources. This could be
either prey resources, or necessary habitat to breed or rest. If a necessary resource is limited, so is the
population size that is attainable. A key to identifying population level consequences is to identify what
resources are necessary, how available they are and what could limit their availability. Current
investigations of individual movement and, habitat use by seals in Dutch waters, including the long-term
changes herein, can be considered an approach, to understand the underlying mechanisms. In
combination with annual population surveys (see for example Brasseur et al. 2013), changes at an
individual level could be extrapolated to a population scale change.

In depth data-analysis of existing tracking data and further collection of new data would be required to
disentangle the longer-term impacts of offshore human activities from natural processes, and to
anticipate how this might affect the national conservation objectives for grey and harbour seals, with
regard the Natura2000 aims.

1 see webpage http://www.synbiosys.alterra.nl/natura2000/documenten/profielen/soorten
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6. Conclusions

e Aside from to the Gemini windfarm, 10 other windfarms were built in the study area in recent
years (2007-2015). The construction activities have been almost continuous.

e Though large variation was observed, seals of both species utilised waters in the general vicinity
of the Gemini windfarm, though more time is spent closer to shore.

e For harbour seals that were tracked more often in the study area than greys, the usage further
offshore seems to have diminished since the first tracking with high resolution GPS trackers in
2009 in the area. During the year of construction (2015) there was less usage further offshore
(> 45km), compared to previous years. As in that year the harbour seals were tracked when
construction was well underway, they were not naive to the activity.

e For grey seals, this study shows that seals move away from the pile driving caused when they
were closer than 40 km from the site. The numbers of harbour seals in the vicinity of the pile
driving was too low to determine an effect conclusively.

e Both species utilize shallower depths during pile driving. Many individuals were seen to go more
often to deeper waters when the pile driving had ceased

¢ Understanding whether seals avoid the regions further offshore because of the pile driving or
because of other human processes (including activities at other windfarms), would require
detailed data on these processes. For this, however accurate data for the windfarms, and other
human activities would be required. These data are not readily available when this rapport was
produced.

e The long-term effects of windfarms requires long-term studies of the movement and behaviour
of the seals, including several years of the operational phase. For the area north of the Dutch
Wadden Sea we demonstrate that potentially there is high quality seal data from 2008 onwards,
which would allow for such analysis of the early German windfarms. In this respect, additional
tracking efforts in the area would be a very valuable addition to observe long-term changes in
relation to offshore windfarms.

e Given the ongoing human activities at sea, and large variability in natural ecosystem processes,
a baseline measure cannot be attained. Instead, multivariate habitat models fitted to data on
seal behaviour, distribution and abundance can be used to estimate the effect of human
activities on marine biota. Such models may ultimately have some predictive abilities, they are
most reliable when fitted to recent data.
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Recommendations for further research

Observed patterns in the seal’s distribution at sea depend on the current size of the population,
environmental conditions and human activities. When one or more of these variables change, so
may the seal distribution. Hence, for both species, tracking in the near future will be necessary
in order to monitor and eventually to understand long-term changes in the seals’ behaviour, in
relation to the recent windfarm development.

Habitat models and individual based models can be used to help understand and describe the
mechanism underlying seal distribution, and have the potential to make predictions in both
space and time. However, there is currently no marine species (including harbour and grey
seals) where the processes driving their distribution are sufficiently well understood, and hence
data are continuously needed to develop and validate these models. Therefore, in parallel to
model development and updating, continuous seal tracking (as part of regular monitoring) and
aerial surveys are needed to collect the necessary data to understand long-term changes. The
recent increasing anthropogenic developments in the North Sea have potentially a significant
effect on movement and habitat use of seals in North Sea. Without monitoring at sea, it will be
challenging to explain the observed population changes.

In depth analysis of existing data and overlap with past construction activities. The large
telemetry dataset and high overlap with historic windfarm developments (Figure 31), provides a
unique opportunity to study the potential effects of windfarms at sea.
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10. Quality Assurance

Wageningen Marine Research utilises an 1SO 9001:2008 certified quality management system (certificate
number: 187378-2015-AQ-NLD-RVA). This certificate is valid until 15 September 2018. The organisation
has been certified since 27 February 2001. The certification was issued by DNV Certification B.V.

Furthermore, the chemical laboratory at IJmuiden has NEN-EN-1SO/IEC 17025:2005 accreditation for
test laboratories with number LO97. This accreditation is valid until 1™ of April 2021 and was first issued
on 27 March 1997. Accreditation was granted by the Council for Accreditation. The chemical laboratory at
IJmuiden has thus demonstrated its ability to provide valid results according a technically competent
manner and to work according to the ISO 17025 standard. The scope (L097) of de accredited analytical
methods can be found at the website of the Council for Accreditation (www.rva.nl).

On the basis of this accreditation, the quality characteristic Q is awarded to the results of those
components which are incorporated in the scope, provided they comply with all quality requirements.
The quality characteristic Q is stated in the tables with the results. If, the quality characteristic Q is not
mentioned, the reason why is explained.

The quality of the test methods is ensured in various ways. The accuracy of the analysis is regularly
assessed by participation in inter-laboratory performance studies including those organized by
QUASIMEME. If no inter-laboratory study is available, a second-level control is performed. In addition, a
first-level control is performed for each series of measurements.
In addition to the line controls the following general quality controls are carried out:

= Blank research.

= Recovery.

= Internal standard

= |njection standard.

= Sensitivity.

The above controls are described in Wageningen Marine Research working instruction ISW 2.10.2.105. If
desired, information regarding the performance characteristics of the analytical methods is available at
the chemical laboratory at 1Jmuiden.

If the quality cannot be guaranteed, appropriate measures are taken.

The responsibility of IMARES (now:Wageningen Marine Research) in this specific study was to deliver
monitoring according to the specifications in the approved MEP. Although the explicit aim was to deliver
monitoring that would be approved by Rijkswaterstaat, such approval is beyond the control of
Wageningen Marine Research. Wageningen Marine Research takes full responsibility for the quality of its
work and this quality is assured by an internal review process and through review by the client and
Rijkswaterstaat
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Appendix A. Individual movement case study — entangled seal

Sub-adult male Seal 14144 was caught on Blauwe Balg on 23 September 2015. At the time, it weighed
47.2 kg. for the next month, it performed single and multi-day trips into the North Sea up to 50 km from
Blauwe Balg. Then, on 22 October 2015, it was sighted on Blauwe Balg entangled in monofilament
fishing net. Several capture attempts were made, then on 31 December the seal was sighted with
additional entanglement debris, appearing to be rope. The seal was caught and all the material was
removed on 25 January 2016. The tracker had stopped working on 24 December. The seal was released in
situ: it had a cut on the back of its neck but was considered to be in sufficiently good condition to survive.
Despite being entangled, the seal undertook numerous foraging trips into the North Sea, including one to
>200 km offshore that lasted 31 days.

Table Al. Timing of events for grey seal 14144.

Date Comment

2015-09-23 | Tracked attached

2015-10-22 | First sighted entangled — monofilament fishing net

2015-10-26 | First catch attempt

2015-10-28 | Second catch attempt

2015-11-05 | Third catch attempt

2015-12-24 | Last locations from tracker

2015-12-31 | Re-sighted — now entangled in rope as well as monofilament net

2016-01-26 | Caught, material removed, seal released in situ

Being to our knowledge, the first grey seal tracked with a known entanglement, it was interesting to note
both the extensive movement and the diving capabilities of this seal, despite carrying the debris. From
these data, the strongest indication that it was not normal was the increased time the seal spent cruising
rather than diving while at sea.
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Figure Al. Locations recorded for grey seal 14144.
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Figure A2. Distances from Blauwe Balg recorded for grey seal 14144.
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Figure A3. Diving profile over time for grey seal 14144.
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Figure A4. Photographs of grey seal 14144.
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Responses to ExA questions on marine mammals during ISH 5
Tuesday 29t January 2019

Baseline Survey

1.1

The ExA asked a question about the extent of the ‘gap’ in the acoustic survey design that had been
highlighted by WDC in their written representation submitted at Deadline 1 (REP1-022).

The total survey design of the boat based surveys of the Hornsea Zone plus 10 km buffer included
a total of 2,600 km of line transects which were covered monthly between March 2010 and February
2013. The survey was carried out using visual observers only between March and Jun 2010. Towed
hydrophones to detect vocalising cetaceans underwater were added to the survey in July 2010. The
entire survey design was covered for a period of nine months with a total of 4,186 acoustic detections
of harbour porpoises across the whole survey area over this time (623 of these detections were
recorded across the Hornsea Three site). After March 2011, a portion of the southern edge of the
survey design was not covered regularly due to concerns about entanglement of the towed
hydrophones with fishing gear, although sporadically parts of this area were covered (a small number
of acoustic detections were recorded in this area in the months of April 2012, July 2012, November
2012 and February 2013). The gap in survey effort as a result of this missed area represented 13%
of the total survey effort. The gap in survey effort within the Hornsea Three area represented 3% of
the total survey effort. During the period where the whole area was covered (July 2010 to March
2011) the number of acoustic detections recorded in the area subsequently missed represented 17%
of all detections (varying on a month to month basis between 8% and 26%). Over the whole survey
period, a total of 10,706 acoustic detections were recorded over the entire zone. Assuming a
constant proportion of detections between the whole area and the ‘missed’ area, it could be assumed
that the total number of missed detections was ~1027, approximately 10% of the total sample size.

Given the sample size for the area that was not covered on all surveys, and the small extent of the
missed area relative to the whole survey area, the Applicant maintains that the interpolated modelled
density surface (which uses data collected across the whole zone, from both the acoustic survey
and the visual survey to correct for missed animals and indicates high densities of harbour porpoises
across the whole Hornsea Three array area) provides a conservative density estimate for
incorporation into the quantitative impact assessment.

Harbour Porpoise Return times

1.2

The source material for the table of return times submitted at Deadline 4 (REP4-064) are provided:

Graham et al., 2018 is a copy of a power point presentation given at the Impulsive Noise Impacts on
Porpoises and Seals (INPAS) International symposium held in Amsterdam in June 2018. On further
investigation of these data, the Applicant has noted that the return times presented were actually in
relation to harbour porpoise responses to Acoustic Deterrent use during the construction of the
Beatrice Offshore Wind farm (BOWL), therefore an updated version of REP4-064 excluding these data
has also been provided alongside this submission. However, although the data presented on slide 8
and slide 16 clearly demonstrate that harbour porpoises were not excluded from the vicinity of the pile
driving during the construction period. The seasonal pattern in porpoise activity as seen in the Control
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block is also evident in the BOWL site with relatively high levels of porpoise detections occurring in
August, after several months of piling activity.

e Brasseur et al., 2015 presents data on seal responses to pile driving at the Gemini wind farm in the
Netherlands but was cited as an additional reference in the porpoise return times table as it includes
the detail on the duration of pile driving at Gemini. The paper which includes the information on
harbour porpoise return times at Gemini (Nabe-Nielsen et al. 2018) did not include the specific
information on the duration of pile driving at Gemini.

Update to Appendix 44 as submitted at Deadline 4 submission (REP4-064)

1.3 The Applicant has provided the Graham et al (2018) paper as requested by the ExA at the Issue Specific
Hearing of 29t January 2019 (see Appendix 20 to the Applicant’s response to Deadline 6). In providing
this paper, the Applicant noted a minor error in its original submission (Appendix 44 to Deadline 4
response REP4-064) that referenced this paper. This Appendix therefore, provides an update to that
Deadline 4 submission. The change relates to the consideration of how return times were reported in
Graham et al (2018), the changes are marked in tracked changes and the Applicant can confirm that
they do not result in any different conclusion being drawn with regard to return times. This Appendix
provides a summary of the return time of porpoises to sites of offshore wind farm construction after the
end of pile driving activity in support of the Applicants response to the Ex.A’s 2nd Question 2.2.68 (REP4-
064). Also provided is detail on the scale and duration of each wind farm project. Only projects that did
not use noise reduction mitigation are included.
Site Number of | Duration of pile | Harbour Any other observations
turbines driving activity | porpoise ‘return
time’
Beatrice 84 jacket 9 months No return times | There was a reduction in the
(Grahametal. | foundations after piling noted | distance that porpoises
2018) (336 pile but porpoise responded at response over
installations) detections the period of pile driving. Beth
occurred in terms of spatial extent of
throughout response and return time
construction
period and
seasonal pattern
of detections
similar to control
site.
Horns Rev Il 91 monopile | 7 months 24-72 hours at The duration of response was
Brandt et al. foundations 2.5 km from less than this at distances
(2011) piling beyond 2.5 km
Gemini 158 4 months (2 6-10 hours
(Brasseur etal. | monopile vessels
2015, Nabe- foundations | operating
Nielsen et al. simultaneously
2018)
Egmond an Zee | 36 monopile | 4 months No monitoring Porpoise encounter rates
(Scheidat et al. | foundations during or increased during operation
2011)) immediately after | relative to baseline (pre-
construction construction) and were

Orsted








4

Hornsea 3\ Marine Mammal Hearing Clarifications
Offshore Wind Farm February 2019
Site Number of | Duration of pile | Harbour Any other observations
turbines driving activity | porpoise ‘return
time’

significantly higher inside the
wind farm than in reference
areas outside

BARD Offshore | 81 monopile | Intermittent over | 16 hours
| (Brandtetal. | foundations | 3 years
2018)
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Acronyms
Acronym Description
BS British Standard
CRTN Calculation of Road Traffic Noise
dB(A) Decibels A-weighted
DMRB Design Manual for Roads and Bridges
HDVs Heavy Duty Vehicles
HGVs Heavy Goods Vehicles
NIR Noise Insulation Regulations
NSRs Noise Sensitive Receptors
PPV Peak Particle Velocity
SEL Sound Exposure Level
VDV Vibration Dose Values
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1.1 This document set outs the methodology and results of the assessment of traffic noise and vibration

1.2

1.3

1.4

1.5

1

from vehicles travelling to and from the main construction compound during the construction of the
Hornsea Project Three offshore wind farm (planning application reference EN010080) (hereafter
referred to as Hornsea Three). The location of the main construction compound is the former Oulton
Airfield as shown on Figure 8.1 Volume 3, Chapter 8: Noise and Vibration of the Environmental
Statement (APP-080) and Figure 1.1 of this report.

Construction traffic to and from the main construction compound will make use of the existing road
network, with all construction traffic accessing and egressing the compound from the B1149 and The
Street. Along the section between the B1149 and the proposed access to the main construction
compound, The Street provides access to a number of field parcels, Docking Farm, Heydon Road
and one residential property (The Old Railway Gatehouse) (located at grid reference 614812
326538).

The outline access strategy to the main construction compound for Hornsea Three is set out in
Appendix 32 of the Applicant's Deadline 4 submission (REP4-053. Option 1: Passing Places) as well
as the Outline CTMP submitted at Deadline 6 and has been identified as acceptable in principle by
Norfolk County Council (NCC) (as set out in the Statement of Common Ground between both parties
submitted at Deadline 4, REP4-019). The access strategy will create a number of vehicle passing
places along The Street to facilitate the movement of two-way traffic associated with the temporary
construction works. The give way point of one of the proposed passing places is located 42 m south
of The Old Railway Gatehouse and approximately 24 m south of the edge of the garden.

The residential property is located immediately fronting The Street, and immediately adjacent to an
existing pronounced road hump associated with the dismantled railway which runs beneath The
Street. Given its proximity to The Street and the road hump, there is the potential for noise and
vibration impacts associated with the Hornsea Three construction traffic to adversely affect The Old
Railway Gatehouse. As such, this document sets out the assessment of the effects on The Old
Railway Gatehouse as the primary noise sensitive receptor (NSR) and the need for any mitigation.

The assessment has been informed by baseline surveys (see Section 3), construction traffic
forecasts for this section of The Street (also Section 3) and the outline access strategy as set out in
Appendix 32 of the Applicant’s Deadline 4 submission (REP4-053) as well as the Outline CTMP
submitted at Deadline 6. The location of the main construction compound relative to the Old Railway
Gatehouse and the locations of the baseline surveys are shown on Figure 1.1 belowError!
Reference source not found.. The key parameters that have been used to inform the assessment
are discussed in paragraph 4.22.
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2. Consultation

2.1 As part of ongoing engagement with interested parties and stakeholders, the Applicant has engaged

with the residents of The Old Railway Gatehouse following the submission of the DCO application.
A summary of this consultation is provided below:

e  14/10/18: Phone Call to gain approval for noise and vibration survey and methodology at The
Old Railway Gatehouse;

e 15/10/18: Create Consulting Engineers Limited met with residents on site when setting up
survey equipment at property;

e 18/10/2018: Email informing the residents of additional traffic surveys being undertaken along
The Street and offering a follow up meeting during week commencing 12/11/2018;

o 10/12/2018: Meeting with the residents to provide an update on the outline access strategy and
baseline noise and vibration surveys; and

e  23/01/2019: Meeting with the residents to provide an update on the outline access strategy and
findings of the noise and vibration assessment, including the proposed mitigation to the existing
road hump.

2.2 The Applicant has also continued to engage with a number of other interested parties post-
submission of the application regarding the main construction compound, including Norfolk County
Council, Broadland District Council and Oulton Parish Council. Details of the consultation undertaken
up to December are set out in Appendix 1 of the Applicant's submission at Deadline 3 (REP3-010)
with additional meetings and correspondence undertaken in early 2019.
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Noise Criteria

The methodology used to assess construction traffic noise and vibration impacts at The Old Railway
Gatehouse is the same as that set out in section 1.3 of Volume 6, Annex 8.2: Construction Noise
Model Output of the Environmental Statement (APP-168) and is summarised below.

The noise changes identified in Table 3.1 have been used to assess the magnitude of noise impacts
associated with construction traffic on The Street resulting from the use of the main construction
compound for the construction of Hornsea Three. These are based on the guidance in Design
Manual for Roads and Bridges (DMRB) Volume 11, Section 3, Part 7 ‘Noise and Vibration’ for the
Classification of Magnitude of Noise Impacts (Highways Agency, 2011). These DMRB criteria best
reflect the temporary (i.e. non-permanent, albeit relatively long-term) nature of the construction noise
impacts; the short-term response to a temporary change best matches the DMRB long-term
response to a permanent change.

Table 3.1: Classification of magnitude of temporary noise impacts within DMRB.
Magnitude of Impact Noise Change, Laeq7/ Lat0,18h
No change 0
Negligible 01-29
Minor 3-49
Moderate 5-99
Major 10+

Road traffic on the public highway has been modelled using a noise change procedure based on the
methodology in the ‘Calculation of Road Traffic Noise’ (CRTN) (Department for Transport, 1988).
This considers the increase in noise from individual road links, based on the change in flow, speed
and Heavy Goods Vehicle (HGV) composition. Within the assessment, HGVs and heavy duty
vehicles (HDVs) are regarded as having comparable noise emissions.

BS 5228-2:2009+A1:2014 ‘Code of practice for noise and vibration control on construction and open
sites — Part 2: Vibration’ provides useful guidance and information and recommendations for basic
methods of vibration control relating to construction and open sites where work activities/operations
generate significant vibration levels. It includes sections on: community relations; vibration and
persons on site; neighbourhood nuisance; project supervision; control of vibration and measurement.

BS 5228-2 provides the following advice on community relations and is considered to be good
practice for both noise and vibration control:

‘4 Community relations

Good relations with people living and working in the vicinity of site operations are of paramount
importance. Early establishment and maintenance of these relations throughout the carrying out of
site operations will go some way towards allaying people’s fears.
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It is suggested that good relations can be developed by keeping people informed of progress and
by treating complaints fairly and expeditiously. The person, company or organization carrying out
work on site should appoint a responsible person to liaise with the public. The formation of liaison
committees with members of the public can be considered for longer term projects when relatively
large numbers of people are involved.”

‘6.3 ) Attitude to the site operator. It is well established that people’s attitudes to vibration can be
influenced by their attitudes to the source or activity itself. Vibration from a site will tend to be
accepted more readily by local residents, if they consider that the contractor is taking all possible
measures to avoid unnecessary vibration. The attitude to the contractor can also be improved
through good community liaison and information distribution and the provision of a helpline to
respond to queries or complaints. The acceptability of the project itself can also be a factor in
determining community reaction.”

Section 2 of this report summarises the ongoing consultation between The Old Railway Gatehouse
residents and the Applicant following the submission of DCO application.

Communication with the residents will continue prior to and during the construction stage in
accordance with the Communication Plan Framework (Appendix A of the Outline Code of
Construction Practice (updated and submitted at Deadline 6)), which includes the appointment of a
Community Liaison Officer and the implementation of a complaints procedure and a 24-hour help
line). As the Communication Plan Framework forms part of the Outline CoCP, (which will form the
basis of detailed CoCP(s)), it will be agreed with the relevant planning authority prior to
commencement of works.

Vibration Criteria

In Volume 3, Chapter 8: Noise and Vibration of the Environmental Statement (APP-080) construction
vibration was assessed using the methodology within BS5228-2, which specifically relates to
vibration from construction activities. As vibration at The Old Railway Gatehouse is generated by
vehicle movements (both Hornsea Three traffic and other construction and non-construction HGVs)
and will occur over an extended period (i.e. up to 30 months during the active use of the main
construction compound), it is considered appropriate to use BS6472 for assessment of human
effects of vibration in this report.

BS6472-1:2008 ‘Guide to Evaluation of Human Exposure to Vibration in Buildings Part 1’ provides
guidance on how to assess the vibration in buildings, between the frequency range of 0.5 Hz to
80 Hz, and how these levels are perceived by the average human.

In terms of vibration levels, the following table shows the criteria in terms of vibration dose values
(VDV). These values represent the best judgement currently available and may be used for both
vertical and horizontal vibration, provided that they are correctly weighted. This table has been
obtained from the standard BS 6472-1:2008.
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Table 3.2: Vibration dose value ranges which might result in probability of adverse comment within
residential buildings.
Low Probability of Adverse Comment Adverse Comment
Place and period Adverse Comment Possible Probable
m/s1.75 mls1.75 mls1.75
Residential buildings 16h day 02t00.4 041008 08t01.6
Residential buildings 8h night 0.1t00.2 0.2t00.4 041008
311 The vibration magnitude assessment criteria given in Table 3.2 has been based on human response

to vibration, as opposed to building damage, as these are the more stringent (lower) criteria.

3.12 Table B.1 of BS 5228-2:2009+A1:2014 also provides guidance on effects of vibration levels, in terms
of human perception and disturbance. These are given in Table 3.3 and are the same as those used
in Table 8.14 of Volume 3, Chapter 8: Noise and Vibration of the Environmental Statement (APP-

080).
Table 3.3: Guidance on effects of vibration levels.
Vibration Level (PPV) Effect
Vibration might be just perceptible in the most sensitive
situations for most vibration frequencies associated with
0.14 mm/s . ;
construction. At lower frequencies, people are less
sensitive to vibration.
0.3 mmis V|brat|on might be just perceptible in residential
environments.
It is likely that vibration of this level in residential
environments will cause complaints but can be tolerated if
1 mm/s . . . .
prior warning and explanation has been given to
residents.
Vibration is likely to be intolerable for any more than a
10 mm/s X .
very brief exposure to this level.
313 Also, within BS5228-2, are details on how buildings react to vibration structurally. These have been

included within Table 3.4. The peak particle velocity (PPV) values given are as assessed at the base

of the building.
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Table 3.4:  Transient vibration guide values for cosmetic damage

Peak component particle velocity (PPV) in frequency range of predominant

Type of building pulse

4 Hzto 15 Hz 15 Hz and above

Reinforced or framed
structures. Industrial and | 50 mm/s at4 Hz and
heavy commercial Above

buildings

50 mm/s at 4 Hz and above

Unreinforced or light
framed structures

Residential or light 15 mm/s at 4 Hz increasing to 20 20 mm/s at 15 Hz increasing to 50 mm/s at
. g mm/s at 15 Hz 40 Hz and above
commercial
buildings
314 BS5228-2 states that minor damage is possible at vibration magnitudes which are greater than twice

those given in Table 3.4, and major damage to a building structure can occur at values greater than
four times the tabulated values.
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Baseline Noise and Vibration Survey

In order to establish the existing acoustic environment at The Old Railway Gatehouse, baseline noise
and vibration surveys were conducted between the 15 and 21 October 2018. During the baseline
surveys, no sources of commercial noise (i.e. fixed plant) or vibration were observed in the
immediate vicinity of The Old Railway Gatehouse. The existing acoustic environment was dominated
by road traffic noise from The Street with the general noise levels remaining low given the rural
setting.

Noise survey

Sound measurements were taken continuously between 15 and 21 October using a semi-permanent
noise monitor installation located at a representative distance from the front fagade of the property
at an approximate distance of 2 m from the edge of the carriageway (see Figure 4.1).

The semi-permanent sound monitoring equipment comprised a single Norsonic 140 real time sound
level analyser with a Norsonic 1217 outdoor microphone system. Once fully assembled, the unit
was calibrated with a Norsonic 1251 acoustic calibrator, to a level of 113.8 dB at 1 kHz and checked
for sensitivity both before and after the measurements. No variations greater than 0.1 dB were noted.

The microphone was positioned on an extended boom approximately 2.5 m above ground level in
line with the monitoring procedure detailed within Calculation of Road Traffic Noise 1998 (CRTN).
The equipment was setup to record the sound levels every second in terms of Laeq,T, LamaxF and
Lieq (from 6.3 Hz to 20 kHz). The Norsonic software NorReview was used to post process and
calculate the SEL, Laeqt and La1o,r values.
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Figure 4.1: Location of sound monitoring equipment at The Old Railway Gatehouse on the facade closest to
The Street

Vibration survey

4.5 Vibration measurements were taken using a single Vibrock set up at the base of the front of the
property in line with the sound level meter (see Figure 4.2). The Vibrock unit was set to run
continuously between 15 and 21 October, measuring Vibration Dose Values (VDV) and Peak
Particle Velocity (PPV).

4.5 The Vibrock used in the survey was a Vibrock VV901. The unit was set up with the two transducers
mounted and levelled on a heavy paving slab, weighted down with sand bags. The x-axis was
approximately parallel to the direction of The Street.

; Orsted
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Figure 4.2: Vibration monitoring equipment installed at The Old Railway Gatehouse on the closest fagade to
The Street

Weather conditions

4.7 During the installation of the survey equipment, the weather was noted to be damp and overcast
(50% cloud coverage), 11°C and with wind speeds below 5 m/s. For the remainder of the survey,
the weather was reviewed from a local weather station (see Figure 4.3). The weather remained dry
and suitable for monitoring for the remainder of the monitoring duration.

’ Orsted
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Figure 4.3: Weather monitoring equipment installed at The Old Railway Gatehouse

Baseline sound measurement results

4.8 Table 4.1 presents the baseline sound levels at The Old Railway Gatehouse, expressed as overall
single figure values in dB(A) which have been rounded to the nearest whole integer. Levels are
reported for: the equivalent continuous A-weighted sound pressure level (Laeq7) Which is a measure
of the ambient or average noise level; the 10t percentile level (La1o7), which is the noise level
exceeded for 10% of the time and is a measure often used to describe road traffic noise; and the
night-time maximum noise level (Larax),T).

4.9 Note, the highest night time Lar(vax) value was actually measured as 92.2 dB(A), but in accordance
with the WHO Guidelines for Community Noise and BS8233:2014, the 10t highest peak values have
been used for each of the individual night time periods.

:
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Table 4.1: Measured sound levels for all day and night times
Ambient Noise Level exceeded 10% of 10t Highest
Date Duration Level the time Maximum dB
dB LicqT dB Lato7 LaF(ax),T
Day time
won 1o org | 10050 min 58 53 NIA
Octoner 2018 16 60 % N/A
Octoher 2018 16 % 54 N/A
Ocioper 2018 16 60 54 N/A
Oriober 2018 16 % 54 N/A
oetober 2018 16 57 5 N/A
2 e | . 5
Night time
Oeiher 2018 h 52 32 &
I)lcj:?olzr 2018 8h 51 36 "
Oiober 2018 h 52 37 80
ko 2018 h o1 37 &
E)rci:tl%er 2018 8h 48 36 76
?)?:ttc?boer 2018 8h 4 3 72
410 The linear averages of the whole individual day activities have been tabulated into a single line for

day and night times, with the highest of the nightly Lar(max,T readings used.

'
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Table 4.2: Ambient and maximum sound levels dB (re 20 pPa)
. . Level exceeded 10% of | Maximum Daily 10t Highest
Ambient Noise Level
the time Maximum
dB LAeq,T
dB LatoT LAF(max),T
Day time (07:00 -
23:00) 59 dB 54 dB N/A
Night time (23:00 -
07:00) 50 dB 36 dB 80 dB
4.1 The existing levels of sound were as expected for the rural setting, i.e. relatively low ambient sound

levels during the day and levels reducing further during the night. Peak noise levels associated with
car and HGV movements passing the measurement location elevate the ambient Laeq,t metric and
set the maximum noise levels recorded.

HGV noise measurements

412 Traffic noise levels from The Street were measured through the use of audio recordings and the use
of the NorReview software. Multiple sound events associated with HGV passing by the noise monitor
were measured, along with the corresponding audio recordings during the monitoring duration.

413 This resulted in several measurements of the Sound Exposure Level (SEL) of each HGV movement.
The SEL is the sum of the sound energy produced by the HGV movement (the specific noise)
condensed into a period of one second.

A series of SEL measurements were obtained for various HGV passes between the 15 and

21 October using the sound measuring equipment described in paragraph 4.3 and these are listed
in Table 4.3. These dates, times and sound levels were taken as an identifiable sample of
corroborated HGV passes as identified from audio recording through the NorReview files. As such,

there were many other HGV movements over the course of the week and the list in

13
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414 Table 4.3 provides a representative sample of these events.

The SEL was calculated through the use of the NorReview software, highlighting the initial increase
of sound level and stopping when the event was no longer discernible. The arithmetic averages of
the various HGV movements have been indicated in

’ Orsted
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4.15 Table 4.3.
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Table 4.3: Average SEL, Laeq,t and Larvax) values for HGV movements dB (re 20 pPa)
Sound Exposure . .
Duration Specific Noise Maximum
Date Time Level
(seconds) dB LaeqT dB LarMax), T
dB SEL
Tue 16 )
October 2018 12:43 40s 89 73 85
Tue 16 )
October 2018 12:50 54s 82 65 76
Tue 16 :
October 2018 13:37 43s 91 75 87
Thurs 18 ,
October 2018 13:50 22s 102 89 99
Thurs 18 )
October 2018 20:34 70s 90 71 86
Sat 20 ,
October 2018 12:35 19s 93 81 92
Sat 20 ,
October 2018 13:09 12s 81 70 79
Sat 20 ,
October 2018 13:10 165 78 66 72
Sat 20 ,
October 2018 13:12 22s 79 66 78
Sat 20 ,
October 2018 13:24 19s 76 64 73
Sat 20 ,
October 2018 13:47 18s 76 63 72
Sat 20 ,
October 2018 14:00 20s 84 71 81
Average 59s 93 79 90

!
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4.16 It was noted that the baseline sound level is already affected by passing HGVs and other vehicles

associated with agricultural activities. Between the hours of 07:00h and 19:00h on the 18 October,
there were 129 instances where the sound level increased over 70 dB Laeqr due to vehicle
movements and 18 instances where the sound level increased over 79 dB Laeqr.. This date was
selected as it falls in the middle of the potato harvest when HGV movements would be high. However,
feedback from the residents of The Old Railway Gatehouse was that they considered the number of
HGV movements to have been depressed during the survey period compared to the normal number
of HGV movements at this time of year. The poor weather had delayed the potato harvest and the
residents of The Old Railway Gatehouse stated that the typical number of HGV movements at this
time of year was much higher. For the purpose of the noise level change assessment, the use of
lower baseline traffic flows (whether perceived or actual) would result in a maximum design scenario
assessment. In respect to the absolute noise level assessment and vibration assessment, it is
considered that the use of lower baseline traffic flows, as suggested by stakeholders, would not
change the outcomes or conclusions of the assessment as presented.

Vibration measurement results

The results from the measured VDV and PPV between the 15 and 21 October 2018 are shown in Table 4.4
and

417 Table 4.5.
Table 4.4: VDV and PPV daytime levels measured at the base of The Old Railway Gatehouse

Daytime Vibration Levels
Date 16 Hour VDV 16 Hour PPV
X Y Z Max Time
Mon 15 October 2018 0.564 1.050 0.556 2.00 mm/s 12:26:22
Tue 16 October 2018 0.017 0.027 0.048 2.00 mm/s 12:42:40
Wed 17 October 2018 0.016 0.022 0.038 1.63 mm/s 07:23:00
Thurs 18 October 2018 0.017 0.021 0.032 0.400 mm/s 08:15:00
Fri 19 October 2018 0.018 0.021 0.033 0.475 mm/s 09:56:00
Sat 20 October 2018 0.017 0.025 0.031 0.275 mm/s 07:10:30
Sun 21 October 2018 0.02 0.026 0.031 0.175 mm/s 12:16:40

;
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Table 4.5: VDV and PPV night-time levels measured at the base of The Old Railway Gatehouse

Night-time Vibration Levels
Date 8 Hour VDV 8 Hour PPV
X Y Z Max Time
Mon 15 October 2018 0.014 0.018 0.025 0.275 mm/s 06:21:10
Tue 16 October 2018 0.013 0.019 0.037 1.50 mm/s 06:36:30
Wed 17 October 2018 0.016 0.018 0.030 0.300 mm/s 06:52:00
Thurs 18 October 2018 0.017 0.018 0.031 0.325 mm/s 06:52:10
Fri 19 October 2018 0.017 0.018 0.031 1.75 mm/s 23:14:50
Sat 20 October 2018 0.016 0.018 0.029 0.150 mm/s 23:04:10
Sun 21 October 2018 0.016 0.018 0.028 0.225 mm/s 06:31:00
418 The VDV levels are within the required levels as stipulated by BS 6472-1:2008 suggesting that, as
measured, the current level of vibration at The Old Railway Gatehouse is less than ‘Low Probability
of Adverse Comment’ for both day time and night time, but may be at a level which is noticeable.
4.19 The PPV levels, with a maximum level of 2 mm/s, are within the banding which would suggest that
vibration at these levels may cause complaints but can be tolerated if prior warning and explanation
has been given to residents, as detailed within Table 3.3 of this report. These levels are also well
below the 10 mm/s which constitutes the threshold of intolerable vibration for any more than a very
brief exposure. In the absence of any passing vehicles, baseline vibration levels are negligible.
Traffic Forecast Surveys
4,20 Traffic surveys were undertaken on links around the main construction compound using Automatic
Traffic Counters (ATC) in June 2018 and are reported in Appendix B: Main Construction Compound
Access Strategy of Appendix 1 of the Applicant’s submission to Deadline 3 (REP3-010).
4.21 In summary, an ATC was located along link ID 208 — The Street (as shown in Figure 1.1). The survey

!

recorded total traffic volumes and vehicle classifications over a consecutive 14-day (two-week)
period via pneumatic tubes installed across the carriageway.
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Traffic calculations

The temporary impact (i.e. non-permanent, albeit relatively long-term) of additional vehicle
movements on the existing road network associated with construction works may affect NSRs along
the section of The Street between the B1113 and the entrance of the Oulton airfield, which in this
case is limited to The Old Railway Gatehouse. A high proportion of these additional vehicles will be
HGVs and HDVs (see paragraph 4.23 below). Noise arising from these vehicle movements can be
predicted using established methodologies, using key parameters including: traffic flows, traffic
speed, and the type and weight of vehicles. These parameters are set out in the VISSIM Modelling
undertaken to inform consultation with Oulton Parish Council regarding the main construction
compound access strategy (see Appendix 8 of the Applicant’'s submission to Deadline 5 (REP5-
016)). The duration of use of the main construction compound has also been taken into account in
the assessment. As set out in the Main Construction Compound Briefing Note (Appendix 1 of the
Applicant’s submission to Deadline 3 (REP3-010)) the active use of the main construction compound
will be limited to up to 30 months excluding mobilisation and demobilisation. This could be across a
single construction phase or two construction phases within an eight year construction window.

Predicted traffic flows with and without Hornsea Three construction traffic were generated as part of
a traffic capacity assessment for The Street. The traffic capacity assessment assumes that the more
intensive use of the main construction compound is until approximately 2028 (see paragraph 5.48
of the Main Construction Compound Access Strategy (Annex B of Appendix 1 of the Deadline 3
submission (REP3-010)). Whilst the Hornsea Three construction traffic flows travelling to and from
the main construction compound will not increase during the construction period, baseline traffic
flows are expected to increase and therefore, 2028 represents the maximum design scenario in
baseline traffic flow growth.

The traffic modelled data is shown in Table 4.6. Based on the traffic forecasts for Hornsea Three (as
set outin Volume 6, Annex 7.1: Transport Assessment of the Environmental Statement (APP-159)),
itis predicted that the main construction compound will generate a peak 18-hour weekday traffic flow
of 118 HGV/HDV and 130 staff movements (non-HGV). This equates to 59 HGVs (two-way
movements) accessing the main construction compound each day.

Table 4.6: Construction traffic noise data — 18hr AAWT forecast 2028

18hr AAWT 2028 without Hornsea 18hr AAWT 2028 with construction of

Three Hornsea Three
Ll Total | HGV | %HGV | Speed | Total | HGV | %HGV | Speed
vehicle (kph) vehicle (kph)
S S
The Street, Oulton 775 110 14% 69 1023 228 22% 69








Hornsea 3 Appendix 23 to Deadline 6 submission — Construction traffic noise and

Offshore Wind Farm vibration assessment at The Old Railway Gatehouse
February 2019
4.25 Based on these traffic flows, noise change calculations were undertaken in accordance with the

4,26

427

4.28

.

protocol of CRTN (DoT, 1988). Calculations allow for changes in flow, HGV/HDV composition and
speed, and the without-construction traffic and with-construction traffic scenarios for the year 2028.
Following consultation with NCC, consideration has also been given to the potential for a reduction
in speed limit along this section of The Street to 30 mph for the duration of the active use of the main
construction compound.

HGVs and staff movements associated with the Hornsea Three construction works will not be
travelling to the main construction compound at night and will be limited to the working hours as set
out in the Outline CoCP (as submitted at Deadline 6). As such, night-time traffic movements along
The Street would be limited to abnormal indivisible loads (AIL) movements. As noted within the
Outline CTMP (updated and submitted at Deadline 6) the Applicant will have to agree timings and
routings of AIL with the relevant highways authority. Furthermore, the Applicant has included
commitments within the Outline CTMP (Appendix 3 submitted at Deadline 6) which commit to the
notification of Oulton Parish Council (and the residents of the Old Railway Gatehouse) of any known
night-time AIL movements to minimise the disturbance. As such no significant noise and vibration
effects on the Old Railway Gatehouse during night-time are expected and therefore such effects
have been scoped out of this assessment.

Limitations

For the traffic noise model, predicted noise levels consider noise only from road links for which traffic
data have been provided. The prediction does not include noise from any other sources, such as
wind/environmental noise, agricultural activity or industry. However, noise from these other sources
would only serve to mask any effects associated with the construction traffic using the main
construction compound, and so calculations are considered an assessment of maximum impact.

Assessment by both prediction and measurement of noise levels has been relied upon for this
assessment. In general, measurement is appropriate for assessing effects at an individual or small
number of locations, with prediction being preferable for wider assessment, as noise measurements
are only representative of the location at which the measurement was undertaken and cannot be
easily extrapolated to other locations.

Whilst the prediction method is preferred, if an assessment were to be made on the basis of
measured noise from actual traffic flows, “Section /Il - The measurement method” of CRTN (DoT,
1988) sets out the measurement procedures that would be followed. Measurements would only be
warranted where clear aims or assessment methodology required it. Flows provided for the road
links around Oulton are generally low, and all flows for all scenarios are below the minimum flow for
which CRTN (DoT, 1988) is appropriate. CRTN says in paragraph 30:

“Calculations of noise level for traffic flows below 50 veh/h or 1000 veh/18-hour day are unreliable
and measurements [of noise levels with and without construction traffic] should be taken when
evaluating such cases.”
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4,29 It is considered that the low flow limitation of CRTN (DoT, 1988) is less applicable to calculations of

4,30

4.31

noise change in the Laeq metric, given the calculation methodology of Laeq is based on an energy/
flow sound-event calculation, without the necessary adjustment for the time element associated with
the Lato prediction for which CRTN is designed. Its use is therefore, appropriate in assessment
against the noise change criteria; however, the prediction of absolute noise levels should be treated
with more caution. The noise measurements undertaken of passing HGV movements allows for a
better prediction of the effects of construction traffic, however direct measurement of construction
traffic specific to the scheme can only be undertaken once that construction traffic is present.
Consequently, it can be used in validation but not prediction.

CRTN (DoT, 1988) also requires that for receptors less than 4 m from the carriageway edge,
calculation is based on a separation distance of 4 m. It is implied within CRTN that this may introduce
uncertainty (in that for a calculation as required by the Noise Insulation Regulations, the calculation
should not be relied upon if the results are within 3 dB of the relevant criteria). This is of particular
relevance to The Old Railway Gatehouse receptor, which is estimated to be approximately 1.5 m
(horizontal distance) from the carriageway edge of The Street. It is considered that the assessment
of noise change, however, is robust at this distance (with uncertainties in the model assumptions
cancelling out between the without and with scenarios) and it is only the prediction of absolute noise
levels that should be treated with more caution.

Given the relatively low volume of construction traffic generated, where the construction traffic joins
more heavily trafficked existing roads, such as the B1149, the percentage change in flow, and
consequentially the noise change for NSRs potentially affected would be expected to be less than
+3 dB, i.e. of negligible significance.

,=

-
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Assessment of Noise Change

5.1 Noise change calculations have been undertaken for The Street, Oulton, for the length to which the
traffic flows apply. The calculations consider total 18-hour average flows, percentage HGV/HDV and
representative speed, using the formula from CRTN (DoT, 1988). The noise changes forecast in
Table 5.1 represent the expected noise change at The Old Railway Gatehouse based solely on the
provided traffic flows and do not consider any of the designed-in noise and vibration mitigation
proposed by the Applicant as set in paragraph 7.1. This is considered to represent a maximum
design scenario.

5.2 Where any non-negligible noise change is predicted, the absolute noise level for the receptors
assessed is also calculated, following the methodology within CRTN (DoT, 1988).

Table 5.1: Construction traffic noise impact calculation - 18hr AAWT forecast
Additional Future Flow,
Base Flow, 2028
Link Identity 2028 from construction dB noise change Impact magnitude
18hr AAWT
of Hornsea Three
The Street, Oulton 775 248 2.3 Negligible
5.3 From the results presented in Table 5.1, The Old Railway Gatehouse, which fronts The Street, is

predicted to experience a negligible adverse impact due to the change in noise associated with
Hornsea Three construction vehicles.

5.4 It is recognised, however, that an increase in average daily HGV/HDV pass-bys from 110 per day to
228 per day will increase the frequency of maximum noise events at The Old Railway Gatehouse.

5.5 From the prediction methodology within CRTN (DoT, 1988), allowing a -3 dB conversion from La1o,18hr
prediction to Laeg,16tr, the noise level incident at The Old Railway Gatehouse where fagades front
The Street will experience a predicted daytime noise level of 66.3 dB Laeq,1enr in 2028 with existing
and Hornsea Three construction traffic. This is an increase of 2.3 dB from the level of 64.0 dB Laeq,16hr
predicted for 2028 without Hornsea Three construction traffic.

5.6 Facades of The Old Railway Gatehouse further from The Street will experience a lesser magnitude
of road traffic noise, but the same relative increase due to the additional movements associated with
construction vehicles (both HGV and staff).

5.7 For context of this noise magnitude, the noise levels required for sound insulation to be provided
under The Noise Insulation Regulations 1975 as amended 1998 are 68 dB La1o,18nr, (and subject to
other requirements). In the absence of mitigation (see section 7) the predicted noise level identified
in paragraph 5.5 (66.3 dB Laeq16nr) With the Hornsea Three construction traffic equates to
69.3 dB La1o,18nr; and therefore, exceeds the NIR threshold at which insulation would be provided for
permanent traffic change. There is no equivalent set threshold for temporary traffic noise change,
but this threshold has been applied to represent a maximum design scenario.

-
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In terms of potential disturbance to the residents at The Old Railway Gatehouse, the DMRB Volume
11 Section 3 Part 7 HD 213/11, Annex 6 ‘Assessing Traffic Noise and Vibration Nuisance’ has been
considered. Following the approach in the guidance, change in noise exposure from around
67 dB Lato,18n to 69 dB La1o,18n- may result in an increase in the “percentage of people bothered very
much or quite a lot by traffic noise” from 26% to 32% for residents of The Old Railway Gatehouse. It
is noted however, that statistical predications cannot accurately predict the response of individuals
and that “individuals vary considerably in their sensitivity to noise”. The wording “percentage of
people bothered very much or quite a lot by traffic noise” comes directly from DMRB Annex 6. In the
context of this assessment, the percentages relate to what might be the expected response of a
statistically significant number of residents under these circumstances, and so are not necessarily
applicable to the small number of residents at The Old Railway Gatehouse.

Where The Street crosses the dismantled railway immediately adjacent to The Old Railway
Gatehouse, the carriageway contains a ‘hump’ or ridge (where the road has been built over the
railway line). As noted in paragraph 3.1, the above assessment is based on traffic change only.
Although the effects of the existing hump may elevate the absolute noise levels above those
estimated in paragraph 5.5, any relative noise change would be less prone to increase.

Although the assessment, as presented in paragraph 5.3 concludes that the effects due to the
change in noise would be negligible adverse, the Applicant has proposed mitigation to further
minimise noise and vibration impacts on The Old Railway Gatehouse as set out in paragraph 7.1,
which includes the regrading of the existing road hump, and imposition of a temporary 30 mph speed
limit along this section of The Street. Taking this into consideration, the proposed reduction to 30
mph (48 kph) would result in a reduction in approximately 1.3 dB in overall traffic noise. This would
reduce the noise increase from 2.3 dB to 1.0 dB. The regrading of the road hump would also reduce
the noise levels associated with HGV movements along this section of The Street, leading to a further
reduction in the noise change predicted at The Old Railway Gatehouse. On this basis no significant
effects are expected on the The Old Railway Gatehouse in respect to change in noise levels.

Assessment of noise levels

From the noise survey and representative SEL level calculated for an HGV pass-by of The Old
Railway Gatehouse, a prediction of the expected noise level at the residential fagade closest to The
Street has been undertaken.

The peak 18-hour weekday traffic for Hornsea Three (as set out in paragraph 4.23 above), would be
an estimated 118 HGV movements (59 HGVs in and out of the main construction compound) along
The Street.

The predicted impact of the HGV movements has been derived through the use of the data in

.
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513 Table 4.3, based on the quantity of activity events over the required assessment period using the

514

515

5.16

517

518

5.18

520

y

following equation;

Laeqr = SEL + 10logyo(1/7) + 10logyo(N)

Where:

e  SEL is the equivalent Laeq OVer a one second period for the noise event;
e Tis the reference time period in seconds and
e Nis the number of movements in the time period, T.

This would result in the sound levels from the HGV movements being increased from the measured
59 dB Laeqg16h Up to 67 dB Laeqt6n. This would be a difference of approximately 8 dB (taking into
account rounding). This would be classed as a moderate increase in sound levels in line with the
assessment criteria given in Table 3.1.

As the calculation has been prepared using the peak movements only, it has been assumed that for
the majority of the time, the traffic movements would be approximately 50% lower. Therefore, an
estimated sound level would be in the region of 64 dB Laeg1en. This would be a difference of
approximately 6 dB, and still be classed as being a moderate noise increase.

To represent a maximum design scenario, the calculation assumes that the existing road hump
remains in place (i.e. the measures outlined in paragraph 7.1 have not been taken into account). On
this basis, the discrepancy between the 6 — 8 dB increase in noise levels predicted here and the
approximately 3 dB increase predicted in Table 5.1 primarily arises due to the influence of the
existing road hump adjacent to The Old Railway Gatehouse.

However, as noted in paragraph 7.1, the Applicant has committed to regrade the existing road hump
and to impose a temporary speed limit, in order to reduce or remove the influence of the road hump
on HGV noise, which would reduce the noise level change to be a minor noise increase. The minor
noise increase can be considered a minor adverse effect, and thus not significant in EIA terms.

During consultation, The Old Railway Gatehouse residents identified a concern regarding the
potential for noise impacts associated with vehicles stopping, accelerating and/or changing gear
when pulling away from the passing place close to The Old Railway Gatehouse travelling north along
The Street.

There is no established method for calculating or assessing noise from accelerating traffic. Guidance
used to assess the impacts of construction noise (i.e. DMRB Volume 11 Section 3 Part 7 HD 213/11,
Annex 5 paragraph A5.23) says “Speed variations at junctions should generally be ignored in
assessing noise nuisance as there is a trade-off between the effects of reducing speed and the
additional engine noise generated by deceleration and acceleration.”
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However, it is acknowledged that where HGVs have stopped at a passing place, their noise in
moving away may be greater than for a constant-speed vehicle passing. Whilst the noise increase
would be minor, below the maximum design scenario threshold for sound insulation under the NIR
(see paragraph 5.7), there is a potential for disturbance to the residents within the Old Railway
Gatehouse (see paragraph 5.8). On this basis the Applicant has identified measures which could be
implemented to further minimise impacts. This would be offered as optional mitigation, to be taken
forward should residents wish, however it is not essential to mitigate the effects.

Assessment of predicted vibration levels

The highest related VDV for a traffic movement was measured at 07:20h on the morning of the 17
October 2018 with the following characteristics:

Table 5.2: Measured maximum design scenario for HGV movement
X-axis Y-axis Z-axis Weighted RMS
0.006m-s-75 0.01m-s 175 0.033m-s-75 0.035m-s-75

Using a similar approach to that used predicting the noise levels, the additional effect of the HGV
movements can be calculated. The scaling factor for the VDV is equal to the number of events (in
this instance, 118 HGVs) raised to the power of 0.25. Consequently, the weighted r.m.s. acceleration
of 0.035 m-s-'-75 multiplied by 118025 gives an overall VDV level of 0.11 m-s-'-75, which in accordance
with Table 1 of BS 6472-1, (Table 3.2 within this report), approaches a level indicating ‘Low
Probability of Adverse Comment'.

It must be noted that the VDV has been calculated on the highest measured individual vibration dose
value. Where the weight of the HGVs is significantly greater when compared with the agricultural
trailers measured during the survey (as will be the case for some of the Hornsea Three HGV traffic),
the effect of the vibration would likely be increased above that predicted in paragraph 5.23. For
general vibration (i.e. assuming that discontinuities such as the existing road hump are removed), a
doubling in vehicle weight for all passing HGVs gives doubling in the vibration acceleration levels,
whilst a doubling of vehicle speed gives a change of a factor of 3.3. For the purpose of assessing
potential effects of Hornsea Three HGV vehicle movements, a doubling in the VDV would not change
the outcomes of the assessment with levels predicted falling within the “Low Probability of Adverse
Comment”.

The PPV levels (peak levels) are unlikely to increase purely due to an increased number of vehicles,
unless as before, the weight of the HGV's varies; the increase in number of peaks does not relate to
the magnitude of each peak.

In summary, with the implementation of the designed-in mitigation measures as set out in paragraph
7.1 (i.e. the regrading of the existing road hump and the temporary speed limit of 30 mph), the VDV
and PPV levels arising from the movement of Hornsea Three construction traffic would result in
vibration levels within the “Low Probability of Adverse Comments”.
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There is the potential for cumulative traffic noise impacts to occur as a result of construction traffic
from Hornsea Three as well as Norfolk Vanguard (planning application reference EN010079) (and
onshore works associated with Norfolk Boreas) using The Street to access its compound.

As reported Appendix 25 to the Applicant’s Deadline 6 submission, the Norfolk Vanguard Application
states the following in respect to the use of The Street:

“Traffic for the Norfolk Vanguard site has been identified as 96 HGV'’s per day as per as Paragraph
5.9 of Main Construction Access Strategy issued in September 2018”

The cumulative traffic flows have been added to the base and development traffic reported in Table
6.1 to give predicted traffic flows for cumulative scenarios for the purpose of informing the noise and
vibration assessment, covering: 2028 Base + Hornsea Three + Norfolk Vanguard Traffic.

Table 6.1: Cumulative traffic noise data - 18hr AAWT forecast 2028
Hornsea Three (Daily Traffic) Norfolk Vanguard (Daily Traffic)
Link Description | Total vehicles HGV Total vehicles HGV
The Street, Oulton 248 118 178 96

The additional noise changes resulting from these cumulative scenarios, as calculated using the
CRTN methodology, are reported in Table 6.2 and Table 6.3. The noise change for the 2028 +
Hornsea Three traffic assumes that the designed-in mitigation as set out in paragraph 7.1 has not
been implemented. This presents the maximum design scenario and reduces the level of
uncertainties in the cumulative traffic noise changes.

Table 6.2: Cumulative traffic noise change, from 2028 Base flow

Noise change from 2028 Base to:

2028 Base + Hornsea Three + Norfolk
Vanguard

2028 Base *+ Hornsea Three traffic

Change in Laeg, 18hr 2.3dB 3.5dB
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Table 6.3: Cumulative traffic noise change, from 2028 Base plus Hornsea Three Construction traffic flow

6.5

6.6

6.7

6.8

6.9

7.1

.

Noise change from 2028 Base + Hornsea Three Traffic to:

2028 Base + Hornsea Three + Norfolk Vanguard

Change in Laeq,18tr 1.2dB

In summary, the cumulative schemes considered, together could add up to a further 1.2 dB noise
increase above that arising from the Hornsea Three construction traffic alone. This would occur if
peak traffic associated with Hornsea Three coincides with peak traffic for Norfolk Vanguard.

As the maximum design scenario, it would bring the total increase from the 2028 base level to the
Hornsea Three and cumulative traffic to a + 3.5 dB noise increase. That would equate to a minor
adverse noise increase for the circumstance that all peak traffic coincide.

A consideration of the cumulative effects on noise levels following the calculations in paragraph 5.15
has also been undertaken, based on the SEL contributed by each anticipated HGV pass-by.

This would result in the sound levels from the HGV movements being increased from the measured
59 dB Laeg,16n Up to @ maximum of 69 dB Laeq16n (for the scenario “2028 Base + Hornsea Three
Traffic Norfolk Vanguard Traffic”). This would be a difference of approximately 10.6 dB. This would
be classed as a major increase in sound levels without the proposed mitigation.

However, as noted in paragraph 7.1, the Applicant has committed to regrade the existing road hump
and to impose a temporary speed limit, which is expected to reduce the noise level change to a
minor noise increase which is not significant in EIA terms.

Designed-in Mitigation

The results of the noise assessment indicate that existing noise levels are influenced by the presence
of the existing road hump adjacent to The Old Railway Gatehouse. The road hump delineates the
former railway line which is an undesignated heritage asset and thus cannot be removed. The
Applicant has therefore committed to regrade the road surrounding the hump, building up the vertical
alignment of The Street either side of the road hump. This would in essence reduce the severity of
the road hump and thus, reduce noise and vibration impacts associated with HGV movements and
ultimately reduce the noise level change. The Applicant has also committed to implementing a
temporary speed limit along this section of The Street. The works to regrade the existing road hump
and the temporary speed limit are secured through the access strategy for the main construction
compound set out in the Outline CTMP (Appendix 3 submitted at Deadline 6).
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7.4

As concluded in the above assessments, with the designed-in mitigation considered, no significant
noise and vibration effects are anticipated at the Old Railway Gatehouse.

Furthermore, the Communication Plan Framework in the Outline CoCP (REP4-023) sets out a
complaints procedure, which will be in place during the construction phase to provide a mechanism
for the identification of unreasonable noise emissions such that these can be investigated and if
appropriate, mitigation implemented.

Optional Mitigation

Although the assessment has not identified a need for optional mitigation (beyond the design-in
measures discussed in paragraphs 7.1 and 7.2), the Applicant notes the potential for there to be an
increase in disturbance experienced by the residents of the Old Railway Gatehouse as a result of
the additional traffic movements and the change in the flow of the traffic (i.e. vehicles accelerating
from the passing place). As such, the Applicant has identified measures to further minimise impacts
comprising the installation of double glazing along the fagade closest to The Street, or the provision
of a wall along the garden. This would be offered as optional mitigation, to be taken forward should
residents wish, however it is not essential to mitigate the effects.

A T P g
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8.1 An increase of 248 construction vehicles is predicted as passing The Old Railway Gatehouse,

8.2

8.3

8.4

8.5

8.6

;

comprising 118 HGVs/HDVs and 130 staff movements. This is predicted to lead to an increase of
2.3 dB at The Old Railway Gatehouse (without mitigation), this would equate to a negligible adverse
impact.

However, the assessment, based on measured noise levels at The Old Railway Gatehouse, has
indicated that the noise increase compared to baseline may be of the order of 6 dB to 8 dB at this
property. This would be considered a moderate noise increase (without mitigation).

However, the Applicant has committed to minimise potential noise and vibration effects through the
implementation of a temporary speed limit along this section of The Street (to 30 mph) and regrading
of the existing road hump. With the implementation of this mitigation, the noise level change would
reduce from moderate (as reported in paragraph 8.2) to be a minor noise increase. The minor noise
increase can be considered a minor adverse effect, and thus not significant in EIA terms.

Traffic forecasts have also been provided to allow the assessment of construction traffic from
Hornsea Three and the cumulative effect of Hornsea Three in combination with Norfolk Vanguard.
This has identified the potential for a cumulative traffic noise increase of 3.5 dB (assuming both
projects are delivered concurrently) which would be considered to be a minor increase in overall
noise levels.

A consideration of the cumulative effects on noise levels following the calculations in paragraph 5.15
has also been undertaken, based on the SEL contributed by each anticipated HGV pass-by. This
would result in the sound levels from the HGV movements being increased from the measured 59 dB
Laeg,16n Up to @ maximum of 69 dB Laeq16n (for the scenario “2028 Base + Hornsea Three Traffic
Norfolk Vanguard Traffic’). This would be a difference of approximately 10.6 dB. This would be
classed as a major increase in sound levels without the proposed mitigation. However, as noted in
paragraph 7.1, the Applicant has committed to regrade the existing road hump and to impose a
temporary speed limit, which is expected to reduce the noise level change to a minor noise increase
which is not significant in EIA terms.

Although the assessment has not identified a need for optional mitigation (beyond the designed-in
measures identified), the Applicant notes the potential for there to be an increase in disturbance
experienced by the residents of the Old Railway Gatehouse as a result of the additional traffic
movements and the change in the flow of the traffic (i.e. vehicles accelerating from the passing
place). As such, the Applicant has identified measures to further minimise impacts comprising the
installation of double glazing along the fagade closest to The Street, or the provision of a wall along
the garden. This would be offered as optional mitigation, to be taken forward should residents wish,
however it is not essential to mitigate the effects.
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Acronyms
Acronym Description
BS British Standard
CRTN Calculation of Road Traffic Noise
dB(A) Decibels A-weighted
DMRB Design Manual for Roads and Bridges
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NIR Noise Insulation Regulations
NSRs Noise Sensitive Receptors
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SEL Sound Exposure Level
VDV Vibration Dose Values
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1.1 This document set outs the methodology and results of the assessment of traffic noise and vibration

1.2

1.3

1.4

1.5

1

from vehicles travelling to and from the main construction compound during the construction of the
Hornsea Project Three offshore wind farm (planning application reference EN010080) (hereafter
referred to as Hornsea Three). The location of the main construction compound is the former Oulton
Airfield as shown on Figure 8.1 Volume 3, Chapter 8: Noise and Vibration of the Environmental
Statement (APP-080) and Figure 1.1 of this report.

Construction traffic to and from the main construction compound will make use of the existing road
network, with all construction traffic accessing and egressing the compound from the B1149 and The
Street. Along the section between the B1149 and the proposed access to the main construction
compound, The Street provides access to a number of field parcels, Docking Farm, Heydon Road
and one residential property (The Old Railway Gatehouse) (located at grid reference 614812
326538).

The outline access strategy to the main construction compound for Hornsea Three is set out in
Appendix 32 of the Applicant's Deadline 4 submission (REP4-053. Option 1: Passing Places) as well
as the Outline CTMP submitted at Deadline 6 and has been identified as acceptable in principle by
Norfolk County Council (NCC) (as set out in the Statement of Common Ground between both parties
submitted at Deadline 4, REP4-019). The access strategy will create a number of vehicle passing
places along The Street to facilitate the movement of two-way traffic associated with the temporary
construction works. The give way point of one of the proposed passing places is located 42 m south
of The Old Railway Gatehouse and approximately 24 m south of the edge of the garden.

The residential property is located immediately fronting The Street, and immediately adjacent to an
existing pronounced road hump associated with the dismantled railway which runs beneath The
Street. Given its proximity to The Street and the road hump, there is the potential for noise and
vibration impacts associated with the Hornsea Three construction traffic to adversely affect The Old
Railway Gatehouse. As such, this document sets out the assessment of the effects on The Old
Railway Gatehouse as the primary noise sensitive receptor (NSR) and the need for any mitigation.

The assessment has been informed by baseline surveys (see Section 3), construction traffic
forecasts for this section of The Street (also Section 3) and the outline access strategy as set out in
Appendix 32 of the Applicant’s Deadline 4 submission (REP4-053) as well as the Outline CTMP
submitted at Deadline 6. The location of the main construction compound relative to the Old Railway
Gatehouse and the locations of the baseline surveys are shown on Figure 1.1 belowError!
Reference source not found.. The key parameters that have been used to inform the assessment
are discussed in paragraph 4.22.
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2. Consultation

2.1 As part of ongoing engagement with interested parties and stakeholders, the Applicant has engaged

with the residents of The Old Railway Gatehouse following the submission of the DCO application.
A summary of this consultation is provided below:

e  14/10/18: Phone Call to gain approval for noise and vibration survey and methodology at The
Old Railway Gatehouse;

e 15/10/18: Create Consulting Engineers Limited met with residents on site when setting up
survey equipment at property;

e 18/10/2018: Email informing the residents of additional traffic surveys being undertaken along
The Street and offering a follow up meeting during week commencing 12/11/2018;

o 10/12/2018: Meeting with the residents to provide an update on the outline access strategy and
baseline noise and vibration surveys; and

e  23/01/2019: Meeting with the residents to provide an update on the outline access strategy and
findings of the noise and vibration assessment, including the proposed mitigation to the existing
road hump.

2.2 The Applicant has also continued to engage with a number of other interested parties post-
submission of the application regarding the main construction compound, including Norfolk County
Council, Broadland District Council and Oulton Parish Council. Details of the consultation undertaken
up to December are set out in Appendix 1 of the Applicant's submission at Deadline 3 (REP3-010)
with additional meetings and correspondence undertaken in early 2019.
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Noise Criteria

The methodology used to assess construction traffic noise and vibration impacts at The Old Railway
Gatehouse is the same as that set out in section 1.3 of Volume 6, Annex 8.2: Construction Noise
Model Output of the Environmental Statement (APP-168) and is summarised below.

The noise changes identified in Table 3.1 have been used to assess the magnitude of noise impacts
associated with construction traffic on The Street resulting from the use of the main construction
compound for the construction of Hornsea Three. These are based on the guidance in Design
Manual for Roads and Bridges (DMRB) Volume 11, Section 3, Part 7 ‘Noise and Vibration’ for the
Classification of Magnitude of Noise Impacts (Highways Agency, 2011). These DMRB criteria best
reflect the temporary (i.e. non-permanent, albeit relatively long-term) nature of the construction noise
impacts; the short-term response to a temporary change best matches the DMRB long-term
response to a permanent change.

Table 3.1: Classification of magnitude of temporary noise impacts within DMRB.
Magnitude of Impact Noise Change, Laeq7/ Lat0,18h
No change 0
Negligible 01-29
Minor 3-49
Moderate 5-99
Major 10+

Road traffic on the public highway has been modelled using a noise change procedure based on the
methodology in the ‘Calculation of Road Traffic Noise’ (CRTN) (Department for Transport, 1988).
This considers the increase in noise from individual road links, based on the change in flow, speed
and Heavy Goods Vehicle (HGV) composition. Within the assessment, HGVs and heavy duty
vehicles (HDVs) are regarded as having comparable noise emissions.

BS 5228-2:2009+A1:2014 ‘Code of practice for noise and vibration control on construction and open
sites — Part 2: Vibration’ provides useful guidance and information and recommendations for basic
methods of vibration control relating to construction and open sites where work activities/operations
generate significant vibration levels. It includes sections on: community relations; vibration and
persons on site; neighbourhood nuisance; project supervision; control of vibration and measurement.

BS 5228-2 provides the following advice on community relations and is considered to be good
practice for both noise and vibration control:

‘4 Community relations

Good relations with people living and working in the vicinity of site operations are of paramount
importance. Early establishment and maintenance of these relations throughout the carrying out of
site operations will go some way towards allaying people’s fears.
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It is suggested that good relations can be developed by keeping people informed of progress and
by treating complaints fairly and expeditiously. The person, company or organization carrying out
work on site should appoint a responsible person to liaise with the public. The formation of liaison
committees with members of the public can be considered for longer term projects when relatively
large numbers of people are involved.”

‘6.3 ) Attitude to the site operator. It is well established that people’s attitudes to vibration can be
influenced by their attitudes to the source or activity itself. Vibration from a site will tend to be
accepted more readily by local residents, if they consider that the contractor is taking all possible
measures to avoid unnecessary vibration. The attitude to the contractor can also be improved
through good community liaison and information distribution and the provision of a helpline to
respond to queries or complaints. The acceptability of the project itself can also be a factor in
determining community reaction.”

Section 2 of this report summarises the ongoing consultation between The Old Railway Gatehouse
residents and the Applicant following the submission of DCO application.

Communication with the residents will continue prior to and during the construction stage in
accordance with the Communication Plan Framework (Appendix A of the Outline Code of
Construction Practice (updated and submitted at Deadline 6)), which includes the appointment of a
Community Liaison Officer and the implementation of a complaints procedure and a 24-hour help
line). As the Communication Plan Framework forms part of the Outline CoCP, (which will form the
basis of detailed CoCP(s)), it will be agreed with the relevant planning authority prior to
commencement of works.

Vibration Criteria

In Volume 3, Chapter 8: Noise and Vibration of the Environmental Statement (APP-080) construction
vibration was assessed using the methodology within BS5228-2, which specifically relates to
vibration from construction activities. As vibration at The Old Railway Gatehouse is generated by
vehicle movements (both Hornsea Three traffic and other construction and non-construction HGVs)
and will occur over an extended period (i.e. up to 30 months during the active use of the main
construction compound), it is considered appropriate to use BS6472 for assessment of human
effects of vibration in this report.

BS6472-1:2008 ‘Guide to Evaluation of Human Exposure to Vibration in Buildings Part 1’ provides
guidance on how to assess the vibration in buildings, between the frequency range of 0.5 Hz to
80 Hz, and how these levels are perceived by the average human.

In terms of vibration levels, the following table shows the criteria in terms of vibration dose values
(VDV). These values represent the best judgement currently available and may be used for both
vertical and horizontal vibration, provided that they are correctly weighted. This table has been
obtained from the standard BS 6472-1:2008.
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Table 3.2: Vibration dose value ranges which might result in probability of adverse comment within
residential buildings.
Low Probability of Adverse Comment Adverse Comment
Place and period Adverse Comment Possible Probable
m/s1.75 mls1.75 mls1.75
Residential buildings 16h day 02t00.4 041008 08t01.6
Residential buildings 8h night 0.1t00.2 0.2t00.4 041008
311 The vibration magnitude assessment criteria given in Table 3.2 has been based on human response

to vibration, as opposed to building damage, as these are the more stringent (lower) criteria.

3.12 Table B.1 of BS 5228-2:2009+A1:2014 also provides guidance on effects of vibration levels, in terms
of human perception and disturbance. These are given in Table 3.3 and are the same as those used
in Table 8.14 of Volume 3, Chapter 8: Noise and Vibration of the Environmental Statement (APP-

080).
Table 3.3: Guidance on effects of vibration levels.
Vibration Level (PPV) Effect
Vibration might be just perceptible in the most sensitive
situations for most vibration frequencies associated with
0.14 mm/s . ;
construction. At lower frequencies, people are less
sensitive to vibration.
0.3 mmis V|brat|on might be just perceptible in residential
environments.
It is likely that vibration of this level in residential
environments will cause complaints but can be tolerated if
1 mm/s . . . .
prior warning and explanation has been given to
residents.
Vibration is likely to be intolerable for any more than a
10 mm/s X .
very brief exposure to this level.
313 Also, within BS5228-2, are details on how buildings react to vibration structurally. These have been

included within Table 3.4. The peak particle velocity (PPV) values given are as assessed at the base

of the building.
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Table 3.4:  Transient vibration guide values for cosmetic damage

Peak component particle velocity (PPV) in frequency range of predominant

Type of building pulse

4 Hzto 15 Hz 15 Hz and above

Reinforced or framed
structures. Industrial and | 50 mm/s at4 Hz and
heavy commercial Above

buildings

50 mm/s at 4 Hz and above

Unreinforced or light
framed structures

Residential or light 15 mm/s at 4 Hz increasing to 20 20 mm/s at 15 Hz increasing to 50 mm/s at
. g mm/s at 15 Hz 40 Hz and above
commercial
buildings
314 BS5228-2 states that minor damage is possible at vibration magnitudes which are greater than twice

those given in Table 3.4, and major damage to a building structure can occur at values greater than
four times the tabulated values.
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Baseline Noise and Vibration Survey

In order to establish the existing acoustic environment at The Old Railway Gatehouse, baseline noise
and vibration surveys were conducted between the 15 and 21 October 2018. During the baseline
surveys, no sources of commercial noise (i.e. fixed plant) or vibration were observed in the
immediate vicinity of The Old Railway Gatehouse. The existing acoustic environment was dominated
by road traffic noise from The Street with the general noise levels remaining low given the rural
setting.

Noise survey

Sound measurements were taken continuously between 15 and 21 October using a semi-permanent
noise monitor installation located at a representative distance from the front fagade of the property
at an approximate distance of 2 m from the edge of the carriageway (see Figure 4.1).

The semi-permanent sound monitoring equipment comprised a single Norsonic 140 real time sound
level analyser with a Norsonic 1217 outdoor microphone system. Once fully assembled, the unit
was calibrated with a Norsonic 1251 acoustic calibrator, to a level of 113.8 dB at 1 kHz and checked
for sensitivity both before and after the measurements. No variations greater than 0.1 dB were noted.

The microphone was positioned on an extended boom approximately 2.5 m above ground level in
line with the monitoring procedure detailed within Calculation of Road Traffic Noise 1998 (CRTN).
The equipment was setup to record the sound levels every second in terms of Laeq,T, LamaxF and
Lieq (from 6.3 Hz to 20 kHz). The Norsonic software NorReview was used to post process and
calculate the SEL, Laeqt and La1o,r values.
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Figure 4.1: Location of sound monitoring equipment at The Old Railway Gatehouse on the facade closest to
The Street

Vibration survey

4.5 Vibration measurements were taken using a single Vibrock set up at the base of the front of the
property in line with the sound level meter (see Figure 4.2). The Vibrock unit was set to run
continuously between 15 and 21 October, measuring Vibration Dose Values (VDV) and Peak
Particle Velocity (PPV).

4.5 The Vibrock used in the survey was a Vibrock VV901. The unit was set up with the two transducers
mounted and levelled on a heavy paving slab, weighted down with sand bags. The x-axis was
approximately parallel to the direction of The Street.

; Orsted
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Figure 4.2: Vibration monitoring equipment installed at The Old Railway Gatehouse on the closest fagade to
The Street

Weather conditions

4.7 During the installation of the survey equipment, the weather was noted to be damp and overcast
(50% cloud coverage), 11°C and with wind speeds below 5 m/s. For the remainder of the survey,
the weather was reviewed from a local weather station (see Figure 4.3). The weather remained dry
and suitable for monitoring for the remainder of the monitoring duration.

’ Orsted
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Figure 4.3: Weather monitoring equipment installed at The Old Railway Gatehouse

Baseline sound measurement results

4.8 Table 4.1 presents the baseline sound levels at The Old Railway Gatehouse, expressed as overall
single figure values in dB(A) which have been rounded to the nearest whole integer. Levels are
reported for: the equivalent continuous A-weighted sound pressure level (Laeq7) Which is a measure
of the ambient or average noise level; the 10t percentile level (La1o7), which is the noise level
exceeded for 10% of the time and is a measure often used to describe road traffic noise; and the
night-time maximum noise level (Larax),T).

4.9 Note, the highest night time Lar(vax) value was actually measured as 92.2 dB(A), but in accordance
with the WHO Guidelines for Community Noise and BS8233:2014, the 10t highest peak values have
been used for each of the individual night time periods.

:
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Table 4.1: Measured sound levels for all day and night times
Ambient Noise Level exceeded 10% of 10t Highest
Date Duration Level the time Maximum dB
dB LicqT dB Lato7 LaF(ax),T
Day time
won 1o org | 10050 min 58 53 NIA
Octoner 2018 16 60 % N/A
Octoher 2018 16 % 54 N/A
Ocioper 2018 16 60 54 N/A
Oriober 2018 16 % 54 N/A
oetober 2018 16 57 5 N/A
2 e | . 5
Night time
Oeiher 2018 h 52 32 &
I)lcj:?olzr 2018 8h 51 36 "
Oiober 2018 h 52 37 80
ko 2018 h o1 37 &
E)rci:tl%er 2018 8h 48 36 76
?)?:ttc?boer 2018 8h 4 3 72
410 The linear averages of the whole individual day activities have been tabulated into a single line for

day and night times, with the highest of the nightly Lar(max,T readings used.

'
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Table 4.2: Ambient and maximum sound levels dB (re 20 pPa)
. . Level exceeded 10% of | Maximum Daily 10t Highest
Ambient Noise Level
the time Maximum
dB LAeq,T
dB LatoT LAF(max),T
Day time (07:00 -
23:00) 59 dB 54 dB N/A
Night time (23:00 -
07:00) 50 dB 36 dB 80 dB
4.1 The existing levels of sound were as expected for the rural setting, i.e. relatively low ambient sound

levels during the day and levels reducing further during the night. Peak noise levels associated with
car and HGV movements passing the measurement location elevate the ambient Laeq,t metric and
set the maximum noise levels recorded.

HGV noise measurements

412 Traffic noise levels from The Street were measured through the use of audio recordings and the use
of the NorReview software. Multiple sound events associated with HGV passing by the noise monitor
were measured, along with the corresponding audio recordings during the monitoring duration.

413 This resulted in several measurements of the Sound Exposure Level (SEL) of each HGV movement.
The SEL is the sum of the sound energy produced by the HGV movement (the specific noise)
condensed into a period of one second.

A series of SEL measurements were obtained for various HGV passes between the 15 and

21 October using the sound measuring equipment described in paragraph 4.3 and these are listed
in Table 4.3. These dates, times and sound levels were taken as an identifiable sample of
corroborated HGV passes as identified from audio recording through the NorReview files. As such,

there were many other HGV movements over the course of the week and the list in

13
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414 Table 4.3 provides a representative sample of these events.

The SEL was calculated through the use of the NorReview software, highlighting the initial increase
of sound level and stopping when the event was no longer discernible. The arithmetic averages of
the various HGV movements have been indicated in

’ Orsted
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4.15 Table 4.3.
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Table 4.3: Average SEL, Laeq,t and Larvax) values for HGV movements dB (re 20 pPa)
Sound Exposure . .
Duration Specific Noise Maximum
Date Time Level
(seconds) dB LaeqT dB LarMax), T
dB SEL
Tue 16 )
October 2018 12:43 40s 89 73 85
Tue 16 )
October 2018 12:50 54s 82 65 76
Tue 16 :
October 2018 13:37 43s 91 75 87
Thurs 18 ,
October 2018 13:50 22s 102 89 99
Thurs 18 )
October 2018 20:34 70s 90 71 86
Sat 20 ,
October 2018 12:35 19s 93 81 92
Sat 20 ,
October 2018 13:09 12s 81 70 79
Sat 20 ,
October 2018 13:10 165 78 66 72
Sat 20 ,
October 2018 13:12 22s 79 66 78
Sat 20 ,
October 2018 13:24 19s 76 64 73
Sat 20 ,
October 2018 13:47 18s 76 63 72
Sat 20 ,
October 2018 14:00 20s 84 71 81
Average 59s 93 79 90

!
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4.16 It was noted that the baseline sound level is already affected by passing HGVs and other vehicles

associated with agricultural activities. Between the hours of 07:00h and 19:00h on the 18 October,
there were 129 instances where the sound level increased over 70 dB Laeqr due to vehicle
movements and 18 instances where the sound level increased over 79 dB Laeqr.. This date was
selected as it falls in the middle of the potato harvest when HGV movements would be high. However,
feedback from the residents of The Old Railway Gatehouse was that they considered the number of
HGV movements to have been depressed during the survey period compared to the normal number
of HGV movements at this time of year. The poor weather had delayed the potato harvest and the
residents of The Old Railway Gatehouse stated that the typical number of HGV movements at this
time of year was much higher. For the purpose of the noise level change assessment, the use of
lower baseline traffic flows (whether perceived or actual) would result in a maximum design scenario
assessment. In respect to the absolute noise level assessment and vibration assessment, it is
considered that the use of lower baseline traffic flows, as suggested by stakeholders, would not
change the outcomes or conclusions of the assessment as presented.

Vibration measurement results

The results from the measured VDV and PPV between the 15 and 21 October 2018 are shown in Table 4.4
and

417 Table 4.5.
Table 4.4: VDV and PPV daytime levels measured at the base of The Old Railway Gatehouse

Daytime Vibration Levels
Date 16 Hour VDV 16 Hour PPV
X Y Z Max Time
Mon 15 October 2018 0.564 1.050 0.556 2.00 mm/s 12:26:22
Tue 16 October 2018 0.017 0.027 0.048 2.00 mm/s 12:42:40
Wed 17 October 2018 0.016 0.022 0.038 1.63 mm/s 07:23:00
Thurs 18 October 2018 0.017 0.021 0.032 0.400 mm/s 08:15:00
Fri 19 October 2018 0.018 0.021 0.033 0.475 mm/s 09:56:00
Sat 20 October 2018 0.017 0.025 0.031 0.275 mm/s 07:10:30
Sun 21 October 2018 0.02 0.026 0.031 0.175 mm/s 12:16:40

;
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Table 4.5: VDV and PPV night-time levels measured at the base of The Old Railway Gatehouse

Night-time Vibration Levels
Date 8 Hour VDV 8 Hour PPV
X Y Z Max Time
Mon 15 October 2018 0.014 0.018 0.025 0.275 mm/s 06:21:10
Tue 16 October 2018 0.013 0.019 0.037 1.50 mm/s 06:36:30
Wed 17 October 2018 0.016 0.018 0.030 0.300 mm/s 06:52:00
Thurs 18 October 2018 0.017 0.018 0.031 0.325 mm/s 06:52:10
Fri 19 October 2018 0.017 0.018 0.031 1.75 mm/s 23:14:50
Sat 20 October 2018 0.016 0.018 0.029 0.150 mm/s 23:04:10
Sun 21 October 2018 0.016 0.018 0.028 0.225 mm/s 06:31:00
418 The VDV levels are within the required levels as stipulated by BS 6472-1:2008 suggesting that, as
measured, the current level of vibration at The Old Railway Gatehouse is less than ‘Low Probability
of Adverse Comment’ for both day time and night time, but may be at a level which is noticeable.
4.19 The PPV levels, with a maximum level of 2 mm/s, are within the banding which would suggest that
vibration at these levels may cause complaints but can be tolerated if prior warning and explanation
has been given to residents, as detailed within Table 3.3 of this report. These levels are also well
below the 10 mm/s which constitutes the threshold of intolerable vibration for any more than a very
brief exposure. In the absence of any passing vehicles, baseline vibration levels are negligible.
Traffic Forecast Surveys
4,20 Traffic surveys were undertaken on links around the main construction compound using Automatic
Traffic Counters (ATC) in June 2018 and are reported in Appendix B: Main Construction Compound
Access Strategy of Appendix 1 of the Applicant’s submission to Deadline 3 (REP3-010).
4.21 In summary, an ATC was located along link ID 208 — The Street (as shown in Figure 1.1). The survey

!

recorded total traffic volumes and vehicle classifications over a consecutive 14-day (two-week)
period via pneumatic tubes installed across the carriageway.
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Traffic calculations

The temporary impact (i.e. non-permanent, albeit relatively long-term) of additional vehicle
movements on the existing road network associated with construction works may affect NSRs along
the section of The Street between the B1113 and the entrance of the Oulton airfield, which in this
case is limited to The Old Railway Gatehouse. A high proportion of these additional vehicles will be
HGVs and HDVs (see paragraph 4.23 below). Noise arising from these vehicle movements can be
predicted using established methodologies, using key parameters including: traffic flows, traffic
speed, and the type and weight of vehicles. These parameters are set out in the VISSIM Modelling
undertaken to inform consultation with Oulton Parish Council regarding the main construction
compound access strategy (see Appendix 8 of the Applicant’'s submission to Deadline 5 (REP5-
016)). The duration of use of the main construction compound has also been taken into account in
the assessment. As set out in the Main Construction Compound Briefing Note (Appendix 1 of the
Applicant’s submission to Deadline 3 (REP3-010)) the active use of the main construction compound
will be limited to up to 30 months excluding mobilisation and demobilisation. This could be across a
single construction phase or two construction phases within an eight year construction window.

Predicted traffic flows with and without Hornsea Three construction traffic were generated as part of
a traffic capacity assessment for The Street. The traffic capacity assessment assumes that the more
intensive use of the main construction compound is until approximately 2028 (see paragraph 5.48
of the Main Construction Compound Access Strategy (Annex B of Appendix 1 of the Deadline 3
submission (REP3-010)). Whilst the Hornsea Three construction traffic flows travelling to and from
the main construction compound will not increase during the construction period, baseline traffic
flows are expected to increase and therefore, 2028 represents the maximum design scenario in
baseline traffic flow growth.

The traffic modelled data is shown in Table 4.6. Based on the traffic forecasts for Hornsea Three (as
set outin Volume 6, Annex 7.1: Transport Assessment of the Environmental Statement (APP-159)),
itis predicted that the main construction compound will generate a peak 18-hour weekday traffic flow
of 118 HGV/HDV and 130 staff movements (non-HGV). This equates to 59 HGVs (two-way
movements) accessing the main construction compound each day.

Table 4.6: Construction traffic noise data — 18hr AAWT forecast 2028

18hr AAWT 2028 without Hornsea 18hr AAWT 2028 with construction of

Three Hornsea Three
Ll Total | HGV | %HGV | Speed | Total | HGV | %HGV | Speed
vehicle (kph) vehicle (kph)
S S
The Street, Oulton 775 110 14% 69 1023 228 22% 69
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4.25 Based on these traffic flows, noise change calculations were undertaken in accordance with the

4,26

427

4.28

.

protocol of CRTN (DoT, 1988). Calculations allow for changes in flow, HGV/HDV composition and
speed, and the without-construction traffic and with-construction traffic scenarios for the year 2028.
Following consultation with NCC, consideration has also been given to the potential for a reduction
in speed limit along this section of The Street to 30 mph for the duration of the active use of the main
construction compound.

HGVs and staff movements associated with the Hornsea Three construction works will not be
travelling to the main construction compound at night and will be limited to the working hours as set
out in the Outline CoCP (as submitted at Deadline 6). As such, night-time traffic movements along
The Street would be limited to abnormal indivisible loads (AIL) movements. As noted within the
Outline CTMP (updated and submitted at Deadline 6) the Applicant will have to agree timings and
routings of AIL with the relevant highways authority. Furthermore, the Applicant has included
commitments within the Outline CTMP (Appendix 3 submitted at Deadline 6) which commit to the
notification of Oulton Parish Council (and the residents of the Old Railway Gatehouse) of any known
night-time AIL movements to minimise the disturbance. As such no significant noise and vibration
effects on the Old Railway Gatehouse during night-time are expected and therefore such effects
have been scoped out of this assessment.

Limitations

For the traffic noise model, predicted noise levels consider noise only from road links for which traffic
data have been provided. The prediction does not include noise from any other sources, such as
wind/environmental noise, agricultural activity or industry. However, noise from these other sources
would only serve to mask any effects associated with the construction traffic using the main
construction compound, and so calculations are considered an assessment of maximum impact.

Assessment by both prediction and measurement of noise levels has been relied upon for this
assessment. In general, measurement is appropriate for assessing effects at an individual or small
number of locations, with prediction being preferable for wider assessment, as noise measurements
are only representative of the location at which the measurement was undertaken and cannot be
easily extrapolated to other locations.

Whilst the prediction method is preferred, if an assessment were to be made on the basis of
measured noise from actual traffic flows, “Section /Il - The measurement method” of CRTN (DoT,
1988) sets out the measurement procedures that would be followed. Measurements would only be
warranted where clear aims or assessment methodology required it. Flows provided for the road
links around Oulton are generally low, and all flows for all scenarios are below the minimum flow for
which CRTN (DoT, 1988) is appropriate. CRTN says in paragraph 30:

“Calculations of noise level for traffic flows below 50 veh/h or 1000 veh/18-hour day are unreliable
and measurements [of noise levels with and without construction traffic] should be taken when
evaluating such cases.”
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4,29 It is considered that the low flow limitation of CRTN (DoT, 1988) is less applicable to calculations of

4,30

4.31

noise change in the Laeq metric, given the calculation methodology of Laeq is based on an energy/
flow sound-event calculation, without the necessary adjustment for the time element associated with
the Lato prediction for which CRTN is designed. Its use is therefore, appropriate in assessment
against the noise change criteria; however, the prediction of absolute noise levels should be treated
with more caution. The noise measurements undertaken of passing HGV movements allows for a
better prediction of the effects of construction traffic, however direct measurement of construction
traffic specific to the scheme can only be undertaken once that construction traffic is present.
Consequently, it can be used in validation but not prediction.

CRTN (DoT, 1988) also requires that for receptors less than 4 m from the carriageway edge,
calculation is based on a separation distance of 4 m. It is implied within CRTN that this may introduce
uncertainty (in that for a calculation as required by the Noise Insulation Regulations, the calculation
should not be relied upon if the results are within 3 dB of the relevant criteria). This is of particular
relevance to The Old Railway Gatehouse receptor, which is estimated to be approximately 1.5 m
(horizontal distance) from the carriageway edge of The Street. It is considered that the assessment
of noise change, however, is robust at this distance (with uncertainties in the model assumptions
cancelling out between the without and with scenarios) and it is only the prediction of absolute noise
levels that should be treated with more caution.

Given the relatively low volume of construction traffic generated, where the construction traffic joins
more heavily trafficked existing roads, such as the B1149, the percentage change in flow, and
consequentially the noise change for NSRs potentially affected would be expected to be less than
+3 dB, i.e. of negligible significance.

,=

-
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Assessment of Noise Change

5.1 Noise change calculations have been undertaken for The Street, Oulton, for the length to which the
traffic flows apply. The calculations consider total 18-hour average flows, percentage HGV/HDV and
representative speed, using the formula from CRTN (DoT, 1988). The noise changes forecast in
Table 5.1 represent the expected noise change at The Old Railway Gatehouse based solely on the
provided traffic flows and do not consider any of the designed-in noise and vibration mitigation
proposed by the Applicant as set in paragraph 7.1. This is considered to represent a maximum
design scenario.

5.2 Where any non-negligible noise change is predicted, the absolute noise level for the receptors
assessed is also calculated, following the methodology within CRTN (DoT, 1988).

Table 5.1: Construction traffic noise impact calculation - 18hr AAWT forecast
Additional Future Flow,
Base Flow, 2028
Link Identity 2028 from construction dB noise change Impact magnitude
18hr AAWT
of Hornsea Three
The Street, Oulton 775 248 2.3 Negligible
5.3 From the results presented in Table 5.1, The Old Railway Gatehouse, which fronts The Street, is

predicted to experience a negligible adverse impact due to the change in noise associated with
Hornsea Three construction vehicles.

5.4 It is recognised, however, that an increase in average daily HGV/HDV pass-bys from 110 per day to
228 per day will increase the frequency of maximum noise events at The Old Railway Gatehouse.

5.5 From the prediction methodology within CRTN (DoT, 1988), allowing a -3 dB conversion from La1o,18hr
prediction to Laeg,16tr, the noise level incident at The Old Railway Gatehouse where fagades front
The Street will experience a predicted daytime noise level of 66.3 dB Laeq,1enr in 2028 with existing
and Hornsea Three construction traffic. This is an increase of 2.3 dB from the level of 64.0 dB Laeq,16hr
predicted for 2028 without Hornsea Three construction traffic.

5.6 Facades of The Old Railway Gatehouse further from The Street will experience a lesser magnitude
of road traffic noise, but the same relative increase due to the additional movements associated with
construction vehicles (both HGV and staff).

5.7 For context of this noise magnitude, the noise levels required for sound insulation to be provided
under The Noise Insulation Regulations 1975 as amended 1998 are 68 dB La1o,18nr, (and subject to
other requirements). In the absence of mitigation (see section 7) the predicted noise level identified
in paragraph 5.5 (66.3 dB Laeq16nr) With the Hornsea Three construction traffic equates to
69.3 dB La1o,18nr; and therefore, exceeds the NIR threshold at which insulation would be provided for
permanent traffic change. There is no equivalent set threshold for temporary traffic noise change,
but this threshold has been applied to represent a maximum design scenario.

-
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In terms of potential disturbance to the residents at The Old Railway Gatehouse, the DMRB Volume
11 Section 3 Part 7 HD 213/11, Annex 6 ‘Assessing Traffic Noise and Vibration Nuisance’ has been
considered. Following the approach in the guidance, change in noise exposure from around
67 dB Lato,18n to 69 dB La1o,18n- may result in an increase in the “percentage of people bothered very
much or quite a lot by traffic noise” from 26% to 32% for residents of The Old Railway Gatehouse. It
is noted however, that statistical predications cannot accurately predict the response of individuals
and that “individuals vary considerably in their sensitivity to noise”. The wording “percentage of
people bothered very much or quite a lot by traffic noise” comes directly from DMRB Annex 6. In the
context of this assessment, the percentages relate to what might be the expected response of a
statistically significant number of residents under these circumstances, and so are not necessarily
applicable to the small number of residents at The Old Railway Gatehouse.

Where The Street crosses the dismantled railway immediately adjacent to The Old Railway
Gatehouse, the carriageway contains a ‘hump’ or ridge (where the road has been built over the
railway line). As noted in paragraph 3.1, the above assessment is based on traffic change only.
Although the effects of the existing hump may elevate the absolute noise levels above those
estimated in paragraph 5.5, any relative noise change would be less prone to increase.

Although the assessment, as presented in paragraph 5.3 concludes that the effects due to the
change in noise would be negligible adverse, the Applicant has proposed mitigation to further
minimise noise and vibration impacts on The Old Railway Gatehouse as set out in paragraph 7.1,
which includes the regrading of the existing road hump, and imposition of a temporary 30 mph speed
limit along this section of The Street. Taking this into consideration, the proposed reduction to 30
mph (48 kph) would result in a reduction in approximately 1.3 dB in overall traffic noise. This would
reduce the noise increase from 2.3 dB to 1.0 dB. The regrading of the road hump would also reduce
the noise levels associated with HGV movements along this section of The Street, leading to a further
reduction in the noise change predicted at The Old Railway Gatehouse. On this basis no significant
effects are expected on the The Old Railway Gatehouse in respect to change in noise levels.

Assessment of noise levels

From the noise survey and representative SEL level calculated for an HGV pass-by of The Old
Railway Gatehouse, a prediction of the expected noise level at the residential fagade closest to The
Street has been undertaken.

The peak 18-hour weekday traffic for Hornsea Three (as set out in paragraph 4.23 above), would be
an estimated 118 HGV movements (59 HGVs in and out of the main construction compound) along
The Street.

The predicted impact of the HGV movements has been derived through the use of the data in

.
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513 Table 4.3, based on the quantity of activity events over the required assessment period using the
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5.16
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5.18

520

y

following equation;

Laeqr = SEL + 10logyo(1/7) + 10logyo(N)

Where:

e  SEL is the equivalent Laeq OVer a one second period for the noise event;
e Tis the reference time period in seconds and
e Nis the number of movements in the time period, T.

This would result in the sound levels from the HGV movements being increased from the measured
59 dB Laeqg16h Up to 67 dB Laeqt6n. This would be a difference of approximately 8 dB (taking into
account rounding). This would be classed as a moderate increase in sound levels in line with the
assessment criteria given in Table 3.1.

As the calculation has been prepared using the peak movements only, it has been assumed that for
the majority of the time, the traffic movements would be approximately 50% lower. Therefore, an
estimated sound level would be in the region of 64 dB Laeg1en. This would be a difference of
approximately 6 dB, and still be classed as being a moderate noise increase.

To represent a maximum design scenario, the calculation assumes that the existing road hump
remains in place (i.e. the measures outlined in paragraph 7.1 have not been taken into account). On
this basis, the discrepancy between the 6 — 8 dB increase in noise levels predicted here and the
approximately 3 dB increase predicted in Table 5.1 primarily arises due to the influence of the
existing road hump adjacent to The Old Railway Gatehouse.

However, as noted in paragraph 7.1, the Applicant has committed to regrade the existing road hump
and to impose a temporary speed limit, in order to reduce or remove the influence of the road hump
on HGV noise, which would reduce the noise level change to be a minor noise increase. The minor
noise increase can be considered a minor adverse effect, and thus not significant in EIA terms.

During consultation, The Old Railway Gatehouse residents identified a concern regarding the
potential for noise impacts associated with vehicles stopping, accelerating and/or changing gear
when pulling away from the passing place close to The Old Railway Gatehouse travelling north along
The Street.

There is no established method for calculating or assessing noise from accelerating traffic. Guidance
used to assess the impacts of construction noise (i.e. DMRB Volume 11 Section 3 Part 7 HD 213/11,
Annex 5 paragraph A5.23) says “Speed variations at junctions should generally be ignored in
assessing noise nuisance as there is a trade-off between the effects of reducing speed and the
additional engine noise generated by deceleration and acceleration.”
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However, it is acknowledged that where HGVs have stopped at a passing place, their noise in
moving away may be greater than for a constant-speed vehicle passing. Whilst the noise increase
would be minor, below the maximum design scenario threshold for sound insulation under the NIR
(see paragraph 5.7), there is a potential for disturbance to the residents within the Old Railway
Gatehouse (see paragraph 5.8). On this basis the Applicant has identified measures which could be
implemented to further minimise impacts. This would be offered as optional mitigation, to be taken
forward should residents wish, however it is not essential to mitigate the effects.

Assessment of predicted vibration levels

The highest related VDV for a traffic movement was measured at 07:20h on the morning of the 17
October 2018 with the following characteristics:

Table 5.2: Measured maximum design scenario for HGV movement
X-axis Y-axis Z-axis Weighted RMS
0.006m-s-75 0.01m-s 175 0.033m-s-75 0.035m-s-75

Using a similar approach to that used predicting the noise levels, the additional effect of the HGV
movements can be calculated. The scaling factor for the VDV is equal to the number of events (in
this instance, 118 HGVs) raised to the power of 0.25. Consequently, the weighted r.m.s. acceleration
of 0.035 m-s-'-75 multiplied by 118025 gives an overall VDV level of 0.11 m-s-'-75, which in accordance
with Table 1 of BS 6472-1, (Table 3.2 within this report), approaches a level indicating ‘Low
Probability of Adverse Comment'.

It must be noted that the VDV has been calculated on the highest measured individual vibration dose
value. Where the weight of the HGVs is significantly greater when compared with the agricultural
trailers measured during the survey (as will be the case for some of the Hornsea Three HGV traffic),
the effect of the vibration would likely be increased above that predicted in paragraph 5.23. For
general vibration (i.e. assuming that discontinuities such as the existing road hump are removed), a
doubling in vehicle weight for all passing HGVs gives doubling in the vibration acceleration levels,
whilst a doubling of vehicle speed gives a change of a factor of 3.3. For the purpose of assessing
potential effects of Hornsea Three HGV vehicle movements, a doubling in the VDV would not change
the outcomes of the assessment with levels predicted falling within the “Low Probability of Adverse
Comment”.

The PPV levels (peak levels) are unlikely to increase purely due to an increased number of vehicles,
unless as before, the weight of the HGV's varies; the increase in number of peaks does not relate to
the magnitude of each peak.

In summary, with the implementation of the designed-in mitigation measures as set out in paragraph
7.1 (i.e. the regrading of the existing road hump and the temporary speed limit of 30 mph), the VDV
and PPV levels arising from the movement of Hornsea Three construction traffic would result in
vibration levels within the “Low Probability of Adverse Comments”.
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There is the potential for cumulative traffic noise impacts to occur as a result of construction traffic
from Hornsea Three as well as Norfolk Vanguard (planning application reference EN010079) (and
onshore works associated with Norfolk Boreas) using The Street to access its compound.

As reported Appendix 25 to the Applicant’s Deadline 6 submission, the Norfolk Vanguard Application
states the following in respect to the use of The Street:

“Traffic for the Norfolk Vanguard site has been identified as 96 HGV'’s per day as per as Paragraph
5.9 of Main Construction Access Strategy issued in September 2018”

The cumulative traffic flows have been added to the base and development traffic reported in Table
6.1 to give predicted traffic flows for cumulative scenarios for the purpose of informing the noise and
vibration assessment, covering: 2028 Base + Hornsea Three + Norfolk Vanguard Traffic.

Table 6.1: Cumulative traffic noise data - 18hr AAWT forecast 2028
Hornsea Three (Daily Traffic) Norfolk Vanguard (Daily Traffic)
Link Description | Total vehicles HGV Total vehicles HGV
The Street, Oulton 248 118 178 96

The additional noise changes resulting from these cumulative scenarios, as calculated using the
CRTN methodology, are reported in Table 6.2 and Table 6.3. The noise change for the 2028 +
Hornsea Three traffic assumes that the designed-in mitigation as set out in paragraph 7.1 has not
been implemented. This presents the maximum design scenario and reduces the level of
uncertainties in the cumulative traffic noise changes.

Table 6.2: Cumulative traffic noise change, from 2028 Base flow

Noise change from 2028 Base to:

2028 Base + Hornsea Three + Norfolk
Vanguard

2028 Base *+ Hornsea Three traffic

Change in Laeg, 18hr 2.3dB 3.5dB
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Table 6.3: Cumulative traffic noise change, from 2028 Base plus Hornsea Three Construction traffic flow

6.5

6.6

6.7

6.8

6.9

7.1

.

Noise change from 2028 Base + Hornsea Three Traffic to:

2028 Base + Hornsea Three + Norfolk Vanguard

Change in Laeq,18tr 1.2dB

In summary, the cumulative schemes considered, together could add up to a further 1.2 dB noise
increase above that arising from the Hornsea Three construction traffic alone. This would occur if
peak traffic associated with Hornsea Three coincides with peak traffic for Norfolk Vanguard.

As the maximum design scenario, it would bring the total increase from the 2028 base level to the
Hornsea Three and cumulative traffic to a + 3.5 dB noise increase. That would equate to a minor
adverse noise increase for the circumstance that all peak traffic coincide.

A consideration of the cumulative effects on noise levels following the calculations in paragraph 5.15
has also been undertaken, based on the SEL contributed by each anticipated HGV pass-by.

This would result in the sound levels from the HGV movements being increased from the measured
59 dB Laeg,16n Up to @ maximum of 69 dB Laeq16n (for the scenario “2028 Base + Hornsea Three
Traffic Norfolk Vanguard Traffic”). This would be a difference of approximately 10.6 dB. This would
be classed as a major increase in sound levels without the proposed mitigation.

However, as noted in paragraph 7.1, the Applicant has committed to regrade the existing road hump
and to impose a temporary speed limit, which is expected to reduce the noise level change to a
minor noise increase which is not significant in EIA terms.

Designed-in Mitigation

The results of the noise assessment indicate that existing noise levels are influenced by the presence
of the existing road hump adjacent to The Old Railway Gatehouse. The road hump delineates the
former railway line which is an undesignated heritage asset and thus cannot be removed. The
Applicant has therefore committed to regrade the road surrounding the hump, building up the vertical
alignment of The Street either side of the road hump. This would in essence reduce the severity of
the road hump and thus, reduce noise and vibration impacts associated with HGV movements and
ultimately reduce the noise level change. The Applicant has also committed to implementing a
temporary speed limit along this section of The Street. The works to regrade the existing road hump
and the temporary speed limit are secured through the access strategy for the main construction
compound set out in the Outline CTMP (Appendix 3 submitted at Deadline 6).
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7.4

As concluded in the above assessments, with the designed-in mitigation considered, no significant
noise and vibration effects are anticipated at the Old Railway Gatehouse.

Furthermore, the Communication Plan Framework in the Outline CoCP (REP4-023) sets out a
complaints procedure, which will be in place during the construction phase to provide a mechanism
for the identification of unreasonable noise emissions such that these can be investigated and if
appropriate, mitigation implemented.

Optional Mitigation

Although the assessment has not identified a need for optional mitigation (beyond the design-in
measures discussed in paragraphs 7.1 and 7.2), the Applicant notes the potential for there to be an
increase in disturbance experienced by the residents of the Old Railway Gatehouse as a result of
the additional traffic movements and the change in the flow of the traffic (i.e. vehicles accelerating
from the passing place). As such, the Applicant has identified measures to further minimise impacts
comprising the installation of double glazing along the fagade closest to The Street, or the provision
of a wall along the garden. This would be offered as optional mitigation, to be taken forward should
residents wish, however it is not essential to mitigate the effects.
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8.1 An increase of 248 construction vehicles is predicted as passing The Old Railway Gatehouse,

8.2

8.3

8.4

8.5

8.6

;

comprising 118 HGVs/HDVs and 130 staff movements. This is predicted to lead to an increase of
2.3 dB at The Old Railway Gatehouse (without mitigation), this would equate to a negligible adverse
impact.

However, the assessment, based on measured noise levels at The Old Railway Gatehouse, has
indicated that the noise increase compared to baseline may be of the order of 6 dB to 8 dB at this
property. This would be considered a moderate noise increase (without mitigation).

However, the Applicant has committed to minimise potential noise and vibration effects through the
implementation of a temporary speed limit along this section of The Street (to 30 mph) and regrading
of the existing road hump. With the implementation of this mitigation, the noise level change would
reduce from moderate (as reported in paragraph 8.2) to be a minor noise increase. The minor noise
increase can be considered a minor adverse effect, and thus not significant in EIA terms.

Traffic forecasts have also been provided to allow the assessment of construction traffic from
Hornsea Three and the cumulative effect of Hornsea Three in combination with Norfolk Vanguard.
This has identified the potential for a cumulative traffic noise increase of 3.5 dB (assuming both
projects are delivered concurrently) which would be considered to be a minor increase in overall
noise levels.

A consideration of the cumulative effects on noise levels following the calculations in paragraph 5.15
has also been undertaken, based on the SEL contributed by each anticipated HGV pass-by. This
would result in the sound levels from the HGV movements being increased from the measured 59 dB
Laeg,16n Up to @ maximum of 69 dB Laeq16n (for the scenario “2028 Base + Hornsea Three Traffic
Norfolk Vanguard Traffic’). This would be a difference of approximately 10.6 dB. This would be
classed as a major increase in sound levels without the proposed mitigation. However, as noted in
paragraph 7.1, the Applicant has committed to regrade the existing road hump and to impose a
temporary speed limit, which is expected to reduce the noise level change to a minor noise increase
which is not significant in EIA terms.

Although the assessment has not identified a need for optional mitigation (beyond the designed-in
measures identified), the Applicant notes the potential for there to be an increase in disturbance
experienced by the residents of the Old Railway Gatehouse as a result of the additional traffic
movements and the change in the flow of the traffic (i.e. vehicles accelerating from the passing
place). As such, the Applicant has identified measures to further minimise impacts comprising the
installation of double glazing along the fagade closest to The Street, or the provision of a wall along
the garden. This would be offered as optional mitigation, to be taken forward should residents wish,
however it is not essential to mitigate the effects.
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stakeholder. In fact this is absolutely not the case. The Applicant for Norfolk Vanguard and
Norfolk Boreas has at no time approached in any way the residents of the Old Railway
Gatehouse, to discuss either their concerns or their need for mitigation.

The residents of the Gatehouse re-confirmed this fact on 15th March 2020.

Kind regards,

Susan Mather

pp Oulton Parish Council

ATTACHMENTS:
1. OPC re: Orsted HOWS3 - extract from deadline 7 on Noise and Vibration
2. OPC re: Vattenfall NORFOLK VANGUARD - summary of deadline 9 on Noise and Vibration

3. **(EN010079-002852) Norfolk Vanguard: Position Statement on Noise Mitigation measures at
The Old Railway Gatehouse

4. (ENO10080-001743) Orsted Hornsea Project Three: Construction Traffic Noise & Vibration at
The old Railway Gatehouse





