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11

Marine Mammal Protection Plan

11.1

Introduction

A Marine Mammal Mitigation Plan (MMMP) has been prepared to ensure
construction risks to marine mammals associated with the proposed Aberdeen
Harbour Expansion Project (AHEP) are appropriately managed.
The MMMP includes all mitigation measures that have been identified for marine
mammals as outlined in Chapter 15 and Chapter 26 of the AHEP Environmental
Statement (ES)1 as well as measures agreed between Aberdeen Harbour Board
(AHB) and Scottish Natural Heritage (SNH), Marine Scotland (MS) and
Transport Scotland (TS) during the consultation on the Environmental Statement
(ES).
The need to minimise the production of underwater noise is paramount in the
harbour design and construction. Dragados have removed all marine impact piling
operations included within the ES Design Envelope and will work with our subcontractor Jan de Nul to minimise blasting and drilling use.
The MMMP describes the monitoring programme associated with Marine
Mammal Observers. All MMMP associated monitoring data will be supplied to
Marine Scotland and SNH.
All marine operations will adhere to the MMPP.

11.2

Roles and Responsibilities

The following individuals are responsible for ensuring that the requirements of
this Marine Mammal Mitigation Plan are implemented at the AHEP site.
Table 11.1: Roles and Responsibilities Table
Job Title

Name

Responsibilities

Environmental Clerk of
Works (ECoW)

Emma Bias

Delivery of toolbox talks to staff
regarding watching for marine
mammals, work with an experienced
MMO to train staff to undertake
Marine Mammal watches, audit
watches a

Environmental Manager

Craig Hynd

Update Marine Noise Registry and
undertake marine watches as required.

Marine Mammal Observer

TBC

Carry out dedicated watches prior to
drilling, blasting and disposal
activities. Complete watch logs and
reports based on observations.

1

Aberdeen Harbour Expansion Project (November 2015). Volume 2: Environmental Statement,
Chapter 15: Marine Mammals.
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Job Title

Name

Responsibilities

Jan de Nul Environmental
Manager

TBC

Work with Dragados EM and ECOW
to ensure all aspects of MMMP
adhered to. Relevant reports
submitted.

11.3

Legislation

Under the terms of the Conservation (Natural Habitats, &c.) Amendment
(Scotland) Regulations, in Scottish inshore waters (within 12 nm of the coast),
European Protected Species are afforded extra protection. For dolphins, porpoises
and whales it is an offence to deliberately or recklessly:


capture, injure or kill such an animal



harass an animal or group of animals



disturb an animal while it is occupying a structure or place used for shelter or
protection



disturb an animal while it is rearing or otherwise caring for its young



obstruct access to a breeding site or resting place, or otherwise deny the
animal use of the breeding site or resting place



disturb an animal in a manner that is, or in circumstances which are, likely to
significantly affect the local distribution or abundance of the species to which
it belongs



disturb an animal in a manner that is, or in circumstances which are, likely to
impair its ability to survive, breed or reproduce, or rear or otherwise care for
its young



disturb an animal while it is migrating or hibernating



disturb any dolphin, porpoise or whale (cetacean)

A licence to disturb marine mammals (known as a European Protected Species or
EPS Licence) will be applied for by Dragados prior to any activities producing
underwater noise commencing on site.

11.4

Seal Injury Avoidance Scheme

Within this document, the broad term marine mammal is to include all seals and
as such, a separate Seal Injury Avoidance Scheme is not required. The risk of
‘corkscrew’ seal injuries from dynamic positioning on vessels is not thought to
exist due to the discovery of seals predating on other seals and causing the
‘corkscrew’ type injuries.

11.5

Key Sensitivities

The ES identified bottlenose dolphin, harbour porpoise and grey seal as the key
marine mammal species requiring the use of mitigation measures during
construction work. In general, the ES found that impacts relating to construction

AHEP-DRA-APP-0001 Rev 1 | Issue | 10 April 2017

Page 11- 2

Dragados

Aberdeen Harbour Expansion Project
CEMD Chapter 11
Marine Mammal Mitigation Plan

of the AHEP are anticipated to be localised and temporary on very high value
receptors and significance of effect is largely considered to be minor or moderate
adverse.
Potential impacts from anthropogenic noise due to construction of the harbour
upon marine mammals is a key environmental risk. Anthropogenic noise is a
generic term that refers to any man-made sound or vibration which intrudes into
the natural environment and which can mask a biologically useful sound (a
‘signal’), disturb the natural behaviour of the animals, impair hearing or cause
injury. Such anthropogenic noise sources include piling, shipping, blasting, and
drilling.
Other potential impacts on marine mammals are those caused by collisions with
marine vehicles or impacts from accidental releases of pollutants.

11.5.1

Moray Firth Special Area of Conservation

The Moray Firth Special Area of Conservation (SAC) in north-east Scotland
supports the only known resident population of bottlenose dolphin Tursiops
truncatus in the North Sea. As a coastal and wide-ranging species, this population
is distributed along the east coast, with a number of hotspots existing within this.
The bottlenose dolphins present around Aberdeen are known to be part of the
resident population associated with the Moray Firth SAC, and use Aberdeen
Harbour as key foraging habitat.
Disturbance to this species is identified as a key risk for the AHEP project which
Dragados will seek to address and mitigate.

11.6

Marine Mammal Mitigation Measures

When reading and implementing the Marine Mammal Protect Plan, cross
reference should be made to a number of other plans where mitigation measures
are described including:


Dredging and Dredge Spoil Disposal Monitoring Plan – Information on the
dredging works and procedures to be followed during dredging operations



Vessel Management Plan – Information on the handling of vessels in Nigg
Bay including communicate and exclusion areas.



Piling Management Plan – Information on the planned rotary pile driving
operations. No impact piling is currently planned in the marine environment.

11.6.1

Guidelines

Relevant guidelines include:


The protection of Marine European Protected Species from injury and
disturbance – Guidance for Scottish Inshore Waters (Marine Scotland, 2014)



Adherence to relevant Joint Nature Conservation Committee (JNCC)
guidelines (except where amendments have been approved by the licensing
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authority) and other best practice are a condition of the construction Marine
Licence. This includes:


JNCC guidelines for minimising the risk of injury to marine mammals from
using piling (JNCC, 2010b); and



JNCC guidelines for minimising the risk of injury to marine mammals from
using explosives (JNCC, 2010c)

11.6.2

Collision with Vessels

All vessels must adhere to the Aberdeen Harbour Dolphin Code. This will help to
mitigate against any potential disturbance and collision effects as a result of vessel
traffic.
The Code states that:


When dolphins are nearby, maintain a steady course and the slowest safe
speed you can



When entering or leaving the harbour stay well away from the breakwaters to
avoid startling or boxing-in animals behind them



If it is safe and practicable to do so, avoid directly approaching the animals.



Avoid turning engines on and off if dolphins are present



Never allow anyone to swim with, touch or feed dolphins

Adherence to the Aberdeen Harbour Dolphin Code is also a condition of the
Vessel Management Plan and the Environmental Clerk of Works (ECoW) will
ensure regular toolbox talks and checks are made to ensure all skippers are aware
and adhering to the Code.

11.6.3

Accidental Release of Pollutants

As part of the Pollution Prevention Plan and Vessel Management Plan measures
have been developed to control the storage, movement and treatment of fuel and
oil on and around the site, which will reduce the risk of accidental spills to the
marine environment and potential harm to marine mammals. All vessels will be
expecting to carry spill kits and competent staff members to deploy these should
the need arise.

11.6.4

Marine Impact Piling

Marine Impact Piling will not be used in the AHEP Construction. If used, a
revised MMMP will be submitted to Transport Scotland/Marine Scotland and
consulted upon with Scottish Natural Heritage, Whale and Dolphin Conservation
and the Royal Society for the Protection of Birds. Details of rotary piling are
included in the Piling Management Plan.
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Blasting

Details on the working principles and method statement of the blasting works is
provided in the Dredging and Dredge Spoil Disposal Management and Monitoring
Plan.
Explosives will be used below the seabed to fracture rock to allow the backhoe
dredger to remove it for reuse. When blasting occurs the following conditions will
be adhered to:
a) Blasting is restricted to daylight hours unless during exceptional
circumstances.
b) A process to record and report, in writing to the licensing authority, within 48
hours, instances where blasting has occurred, out with daylight hours, due to
exceptional circumstances.
c) The minimum amount of blasting will be undertaken using the smallest
practicable charges.
d) Blasting will only be carried out in areas which are screened from the open
water by the presence of a partially or fully constructed breakwater(s), so that
there is no ‘direct line of site’ between the blasting and open water, or will be
carried out behind bubble curtains.
e) Marine Mammal Observers and Passive Acoustic Monitoring will be used to
ensure that operations do not start while marine mammals are within the 1
kilometre mitigation zone.
f) A watch of at least 30 minutes duration, will be undertaken prior to blasting
commencing. Blasting operations may only start after marine mammals have
been outside the exclusion zone for 30 minutes. (i.e. no animal has been since
for at least 30 minutes).

11.6.6

Drilling & Marine Rotary Piling

Further details of the drilling operation are available in the Dredging and Dredge
Spoil Disposal Management Plan (as drilling is associated with blasting). Further
details on rotary piling are provided in the Piling Management Plan.
Marine drilling activities are predominantly the drilling of 10 to 15 cm diameter
holes to allow the charges to be set for explosives placed below the seabed. These
will be drilled to variable depth depending on the thickness of the rock to be
fractured.
In order to construct part of the North Quay and the West Quay, Marine Rotary
Piling will also be carried out (see Piling Management Plan for further details)
and will adhere to the same conditions as drilling activities.
a) Marine Mammal Observers and Passive Acoustic Monitoring will be used to
ensure that operations do not start while marine mammals are within the 500m
mitigation zone.
b) A watch, of at least 30 minutes duration, will be undertaken prior to drilling
commencing. Drilling operations may only start after marine mammals have
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been outside the exclusion zone for 30 minutes. (ie. no animal has been since
for at least 30 minutes).

11.6.7

At Sea Disposal

Further details of the at sea disposal are available within the Dredging and Dredge
Spoil Disposal Management Plan. Whilst disposal operations are taking place, the
vessels will adhere to the following conditions in relation to marine mammals.
a) Marine Mammal Observers will be used to ensure that at sea disposal
operations do not start while marine mammals are within the 500m mitigation
zone.
b) A 20 minute watch must be kept prior to operations commencing.
c) A continuous watch must be kept during operations and if marine mammals
are observed within 500m then disposal operations must be ceased until the
area has been clear of marine mammals for at least 20 minutes.

11.6.8

Breakwater Construction

Further details of the breakwater construction process are available in the
Construction Method Statement.
Breakwater construction will, at times be a 24 hour a day operation. There are
several different activities which include placing rock and other material from
land onto the seabed as well as installation of accropodes. Material will be
delivered to site by HGV and placed directly on the seabed either from the HGV
or through the use of bulldozers in a 24 hour a day, continuous process.
There is a risk that some marine mammals species may come close to the
breakwater operations during construction, particularly seals, due to their
inquisitive nature and desire to haul out.
The ECoW will train those working on breakwater construction to complete a
watch for marine mammals prior to depositing rock on the seabed or installation
of accropodes or other activities where there is a risk seals may be struck by
material. This will involve undertaking a simple timed watch over 1 or 2 minutes
(depending on the area to be surveyed) out to a distance of 50m from the
breakwater, to ensure the area is free of marine mammals. If animals are in the
area (most likely to be seals) deposits should be halted until the marine mammal
has voluntarily left the area.
The ECoW, as a fully trained MMO, will ensure all those working on the
breakwater are appropriately trained to carry out this watch and also assist in
undertaking watches when available. The ECoW will also undertake audits on a
weekly basis during breakwater construction to ensure the watch is being
correctly undertaken.

11.7

Reporting

For each of the activities listed above, a record of activity including watches prior
to activities commencing, marine mammals observed, delays to operations
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commencing and any post operation sightings will be completed. The forms
included in Appendix B will be used as templates and standardised across
operations.
As per the Dredging Marine Licence, Marine Mammal Observer logs will be
submitted to the JNCC. These logs will also be submitted to Marine Scotland.
Whilst activities are ongoing on site with the potential to create underwater noise
likely to disturb marine mammals, the Dragados Environment Team will produce
a monthly report on the mitigation measures deployed, marine mammal
monitoring undertaken and noise measurements collected, as well as a forward
look to activities planned in the next month and any specific mitigations proposed.
This report will include an Action Log to detail any problems encountered or
issues to be raised with the regulator and provided to Marine Scotland, SNH and
other interested parties.
The report will also detail any exceptional circumstances where blasting has
occurred, out with daylight hours, although any specific incidences will be
reported within 48 hours.
Reports will include:


Completed Marine Mammal Reporting Forms



Date and location of the operations



A record of all operation, including details of the duration of the MMO/PAM
search and any occasions when activity was delayed or stopped due to
presence of marine mammals



Details of watches made for marine mammals, including details of any
sightings, details of the PAM equipment and detections, and details of the
activity during the watches



Details of any problems encountered including instances of non-compliance
with the agreed MMMP



Any recommendations for amendment of the MMMP.

If desired, Marine Scotland and SNH and other interested parties will also be able
to visit site and operations to fully understand the ongoing activities and
mitigation measures deployed and input suggested amendments/best practice
ideas.

11.7.1

UK Noise Registry

The UK Marine Noise Registry (MNR) is a database that records the spatial and
temporal distribution of impulsive noise generating activities in UK seas in order
that they can be analysed to determine whether they may potentially compromise
the achievement of Good Environmental Status (GES) under the Marine Strategy
Framework Directive. The MNR was developed, and is maintained, JNCC on
behalf of Defra and the Devolved Administrations (DAs).
Dragados will submit data to the UK Noise Registry on planned activities and
once activities are undertaken records of the actual activity. Dragados must
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complete and submit a Close-out Report for the licensable marine activities that
produced loud, low to medium frequency (1OHz-1OkHz) impulsive noise in the
online MNR at 6 month intervals during the validity of the licence and no later
than 12 weeks from the completion of the licensable marine activity.
In line with the MNR guidance ‘noisy’ underwater activities recorded in the MNR
are likely to be explosive use and any impact piling (although this is not planned).
Information required to be recorded in the MNR when explosive are used is listed
in Table 11.2
Table 11.2: Information required in the Marine Noise Registry
Proposed activity form

Close-out report



Earliest start date (DD/MM/YYYY)





Latest end date (DD/MM/YYYY)



Expected duration of activity
o Location
o Latitude/longitude point (decimal degrees)

o Latitude/longitude polygon (decimal
degrees)
o Quadrant/block



Source properties:

o SPL, dB re 1µPa (peak) @1m SEL, dB re
1µPa2 s (per pulse) @1m
o Piling: maximum hammer energy (KJ)
o Explosives: mass of TNT equivalent (kg)

Source properties:
o SPL, dB re 1µPa (peak) @1m
o SEL, dB re 1µPa2 s (per pulse) @1m
o Piling: maximum hammer energy (KJ)
o Explosives: mass of TNT equivalent (kg)
Actual location of activity
o Latitude/longitude point (decimal degrees)
o Quadrant/Block
Actual dates on which activity took place in
correspondence with the location

Dragados ECoW/EM will input data in the MNR, working with sub-contractors to
collate information as and when required.

11.8

Marine Mammal Observers

11.8.1

General Requirements

It is key that well trained and experienced MMOs are used at the AHEP project to
ensure maximum likelihood of any animals being spotted. The MMO’s will have
attended the JNCC, or other suitable course and be able to identify the species
likely to be in the area (dolphins, harbour porpoise and seals) at a distance of 1km.
Ideally MMOS will have at least 2 years of experience and have worked on
similar projects or in the North Sea. In general MMOs should:


Concentrate their efforts before, during and after a ‘noisy’ activity



Be suitably equipped and trained with binoculars capable of allowing viewing
over a 1km mitigation zone and Marine Mammal Reporting forms



Be capable of determining the extent of the mitigation zone in relation to their
viewing platform



Have direct access to whoever is controlling the construction operation (i.e. an
individual who can stop or amend activities if necessary)
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MMO Experience



During drilling and blasting operations, the MMO positioned on either the
North or South Headland will have several years of experience working as an
MMO.



MMOs on the SHBs and THSD will be dedicated crew members. They will be
JNCC certified.



The PAM/MMO on the drill rig will also be a member of JDN’s
environmental team and will be experienced and have JNCC certification.



The MMO used during rotary piling with be independent MMO employed
directly by Dragados with several years of experience.

11.8.2

Drilling and Blasting

Prior to and during the start-up of the drilling and blasting, one dedicated MMO
will be situated on land at a location with good view over a radius of 1km around
the works. The MMO will be a member of the dredging contractor Jan de Nul
(JDN) environmental team and will be JNCC certified. He/She will have several
years of experience with working as an MMO. Another MMO will be positioned
on the drill rig and will operate the PAM system. This MMO will be in direct
contact with the blast master.
Depending on the working area within Nigg Bay, the MMO will be positioned on
the North or the South headland, as shown on Figure 11.1. When operations are
ongoing in the northern part of the bay, the MMO will be in position on the
northern (Girdle Ness) headland overlooking the marine environment. Similarly,
the MMO will be positioned in the South during drilling and blasting operations
in the Southern part of Nigg Bay.
The 1km exclusion zone from the site of operations will be scanned for at least 30
minutes before drilling and blasting operations start. Blasting may only take place
in daylight hours. The MMO team will be in direct communication with the blast
master to inform them if an animal is spotted and whether or not blasting may go
ahead. The MMO will continue to watch for 15 minutes after blasting has
occurred to record any information on behaviour of animals that enter into the
mitigation zone after blasting.
The MMO team will record all relevant events on standard forms. As an example,
such a form is included in Appendix C. The Dragados and JDN forms will be
aligned to ensure consistent information is recorded. Recorded information will
include:


Marine mammal identification



Details concerning the behaviour of the animal



Date and location of the operations



Start and end time of the observation



Weather conditions and visibility
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Record sheets will be collated and provided to Dragados on a weekly basis.

Figure 11.1: Different MMO positions - depending on working area

At times, due to sea state and weather conditions, visual observations out to a 1km
distance may be more challenging. Passive Acoustic Monitoring will also be
undertaken to augment the visual observations (see Section 11.9).
The MMO procedure can be summarised as:

The 1km exclusion zone from the site of operations will be scanned for at least 30
minutes before drilling and blasting operations start

The MMO informs the blast master if a marine mammal is spotted

The blasting activities are postponed if necessary. JDN Environmental Manager is
informed.

The MMO will continue to watch for 15 minutes after blasting has occurred to
record any information on behaviour of animals that enter into the mitigation zone
after blasting
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At Sea Disposal of Dredged Material

Members of the crew of the Trailer Suction Hopper Dredger (TSHD) and Split
Hopper Barges (SHBs) will be trained as MMO (JNCC certified MMO course)
and coached by experienced JDN MMO’s. Dragados will occasionally perform
audits for continuous improvement and as a check.
All crew will be inducted on the topic of Marine Mammal Management by the
JDN Environmental team as part of the general induction to the project.
The MMO will be dedicated to this activity during the watch, prior to the start of
the disposal activity to ensure that the disposal does not start while marine
mammals are within the 500m mitigation zone.
The following the communication flow is adhered to if a marine mammal is
spotted:
Marine mammal is spotted by the MMO

The MMO informs the master of the vessel

The disposal activities are postponed. JDN Environmental Manager is informed.

If no marine mammals are spotted within the 500m exclusion zone for a period of
20 minutes the disposal of the dredged material can be undertaken.

11.8.4

Marine Rotary Piling

Prior to and during the start-up of marine rotary piling, one dedicated MMO will
be situated on land at a location with good view over a radius of 1km around the
marine rotary piling works. The MMO will be a dedicated, experienced MMO
employed by Dragados and will have attended the JNCC course (or similar).
Depending on the working area within Nigg Bay, the MMO will be positioned on
the North or the South headland. Figure 11.2 shows a 1km exclusion zone from an
indicative noise source. The 1km exclusion zone from the site of operations will
be scanned for at least 30 minutes before operations start. The MMO team will be
in direct communication with the piling coordinator to inform them if an animal is
spotted and whether rotary piling may commence. The MMO will continue to
watch for 15 minutes after operations are completed to record any information on
behaviour of animals that enter into the mitigation zone after rotary piling has
occurred.
The MMO team will record all relevant events on standard forms. As an example,
such a form is included in Appendix C.
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Figure 11.2: MMO Observation Radius

11.9

Passive Acoustic Monitoring

Passive Acoustic Monitoring (PAM) system will used as well as MMOs for
drilling, blasting and marine rotary piling operations to ensure the exclusion zone
is clear of harbour porpoise and dolphins, prior to start-up of the operations.
PAM will provide information on marine mammals within the exclusion zone that
are not visible for the MMOs. In Appendix A, specification sheets are given of the
equipment that will be used. The proposed recorder allows the simultaneous
connection and functioning of 4 hydrophones, which can have different
sensitivities. The PAM operator will be experienced in using PAM systems in
order to properly assess the position of a possibly present mammal. The JDN
personnel responsible for the PAM monitoring will be extensively trained.
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The hydrophone will be deployed from the anchored drill rig or a suitable vessel
to monitor the 1 km exclusion zone for dolphins. Harbour porpoises will be
detected up to around 300m from measuring location. The measuring hydrophone
will be positioned in the lower half of the water column, between ½ and ¾ of the
total depth. All the analysis and recording equipment will be on board and will
allow live monitoring of the bay area. The deployment from the drill rig will
ensure direct communication between the master and the PAM operator/MMO.
This will avoid any miscommunication should a mammal be observed prior to
start up. The operation of the PAM system will be tested prior to operations
commencing and if required, the PAM system could also be deployed from a
vessel. For marine rotary piling, the piling operations will not commence until the
PAM Operator has confirmed no animals are vocalising in the area.
The monitoring computer will be provided with specialised software that visually
shows the measurements as they come in and allows the observer to listen to what
is being recorded and detect vocalisations. The software will be fully configured
prior to start up of the project and will also be tested extensively to ensure high
quality data. The full recording chain of the equipment will be calibrated
according to international traceable standards and calibration certificates will be
available and included in all reports.
The data that will be received includes Sound Pressure Levels (SPL) calculated
from zero to peak, Sound Exposure Levels (SEL) and third octave analysis that
can be interpreted later and used for reporting. The software calculates and stores
information on the following parameters in real time:


SEL values



Maximum SEL value (and SPL value if required)



Percentile levels of SEL (i.e. SEL5, SEL90 and SEL50) noise levels



SPL values



Third octave band analysis



Leq every 30 seconds

Whilst the processed results are displayed in real time in the software interface,
the raw data are stored on the recorder and therefore there is no risk of data being
lost.
The recorders will be fitted with the appropriate hydrophones with sensitivity
appropriate for the task to ensure the data recorded are of high quality and no
signal distortion occurs.
Monitoring trials will be produced with an overview of all monitoring events,
data, possible detections of mammals, etc.
Weekly reports will be produced with an overview of all monitoring events, data,
possible detections of mammals, etc.
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Bubble Curtain

Taking all of the above mitigation measures into account, it is assumed that no
marine mammals will be within the 1km exclusion zone during the time of
blasting. However, in order to further reduce the sound exposure to marine
mammals during blasting a bubble curtain will be deployed. The bubble curtain
will be installed so that there is no ‘direct line of site’ between the blasting area
and open water.
A bubble curtain (BBC) consists of walls of bubbles rising from a nozzle or
porous pipe that is secured to the seabed and connected to an air compressor. The
compressors will be installed on shore or on a pontoon.
Bubble curtains can consist of one or two (or even more) hoses lined up parallel to
each other. The use of multiple hoses may increase the sound reduction however
little experience exists in regard to the actual efficiency of the use of bubble
curtains to reduce the sound from confined blasts. Therefore the efficiency of
different setups (single vs double) will be tested during the initial blasts by
measuring the sound at certain distances from the source. (See Section 11.11 for
more details on the monitoring and efficiency tests).
As bubble curtains use a number of compressors which generate noise and
consume fuel, it will be a benefit to the local community and wider environment
in minimising their use. Therefore, if it can be demonstrated that a single BBC is
effective enough in reducing the sound exposure to marine mammals, a single
BBC will be deployed in order to reduce the impact on (open air) noise and air
quality.
Other measures that can be taken to increase the sound reduction are e.g.
increasing the air flow to the system or adjusting the amount or spacing of holes
in the hoses. Trials will also be undertaken with the positioning of the BBC to
capture more of the noise propagating through the seabed and it may also be
possible to adapt the number of charges detonated at the same moment.
Monitoring during the initial blasting activities will check the effectiveness of the
mitigation measure by measuring the noise at certain distances from the source.
(See Section 11.11 for further details).

11.10.1

Methodology

The hose is stored on large reels, which will be placed on deck of a multicat. The
hose will then be deployed by veering the reel, and pulling it into the water with a
tug boat and positioning it in its intended location. The preferred location for
deployment of the bubble curtain is shown below however, the final position will
depend upon the results of testing, practicalities of deployment etc. The area in
red is the location of the compressors; the line in blue is the feeder hose running
from the compressors to the nozzle hose; and the line in green is the nozzle hose.
This setup is considered the best option for deployment due to the below reasons:
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It allows for blasting operations both in the north and south side of the future
harbour, without relocating the compressors. One needs to take into account
that the air provided to the nozzle hoses will be originating from 14
compressors (each ±2.5 x 4.5m in dimension), meaning that relocating these
compressors will be a time consuming activity which will have a major impact
on the blasting operations. Having the flexibility for the blasting operations to
move from the south to the north (and vice versa) subject to weather
conditions, is a critical aspect of the works.



Additionally during the blasting operations, dredging operations will be
undertaken by the Cutter Suction Dredger (CSD) in the Inner Basin. This
means that the CSD will be deploying her anchors, split hopper barges will be
maneuvering in the basin, etc. Also the positioning system of the drill and
blast pontoon (i.e. spuds and anchors) will inhibit the positioning of the bubble
curtain.



A bubble curtain is designed as a far field mitigation measure, allowing the
attenuation of impact sound waves that travel through the water column and
through the seabed. In this case, the sound source is located in the seabed and
therefore the positioning of the bubble curtain further away from the source
will result in better sound mitigation. Positioning the bubble curtain too close
to the blasting area would thus reduce its effectiveness.



Ultimately, after thorough site inspections it is clear that there is no other
suitable area to locate the compressors, since they require a relatively large
area (20 x 20m) with sufficient protection from wave action, and without
interference of other operations taking place.



The bubble curtain will be installed so that there is no direct line of sight
between the blasting area and the open water (i.e. where breakwaters are not
constructed yet). As construction of the north breakwater evolves, this
breakwater will be used as a barrier as well (reducing the length of the bubble
curtain needed).
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Figure 11.3: Indicative bubble screen position during blasting, connected to the partially
constructed breakwater

Figure 11.4 : Hose stored on winch
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Figure 11.5: Bubble screen during the installation of offshore foundations

11.10.2

Deployment Procedure

During the project, there will be a JDN environmental site engineer on site who
will supervise all actions with the bubble curtain. The environmental engineer will
be fully trained to work with the equipment and will be on site supervising the
whole process.
Before deployment, the bubble curtain will be transferred from the transport reels
to the more robust offshore deployment reel with power pack. Depending on the
planned positioning of the bubble curtain, the reel will be placed on board a
multicat vessel or the hose will be unrolled from shore with a tug boat. A detailed
bathymetric survey will be used to decide on the positioning of the nozzle hose.
The distance to the blasting site is determined by the number of planned loads, the
amount of used explosives and the covered area. This is an assessment that needs
to be done on site for every blast in consultation with the blasting crew.
During deployment, the installation vessel will be equipped with software that
enables the captain to maintain a course corresponding to predetermined nozzle
hose positions. After installation of the nozzle hose, its position will be checked
by a side scan survey.
Fifteen minutes before the blasting can start, the compressors will be turned on
and the functioning of the bubble curtain will be checked. During this pre-blasting
period, noise measurements will be made in order to assess the background sound
levels and PAM will be used to detect possible marine mammals. There will be
close communication with the Marine Mammal Observers to get updates on the
possible sighting of mammals in the exclusion zone. Once the whole exclusion
zone has been clear of mammals for 30 minutes, the go-ahead can be given to the
blasting crew. The sound monitoring will continue during the blast in order to
check the achieved noise levels.
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After the blasting is finished, the compressors will continue to run to allow the
site engineer to check the functioning of the bubble curtain. In case the subsequent
drilling and blasting activities will be done within the same area, the nozzle hose
can remain in position and the compressors are simply turned off. In case the
nozzle hose needs to be relocated, it will be reeled in and the hose will be visually
checked by our engineer for possible damage.
For the relocation, the same procedure needs to be followed concerning the
localisation of the best lay down area, the deployment methodology (land-based
of ship-based reel), etc.
There will be record keeping of all operations, works or adjustments to the bubble
curtain.

11.11

Marine Mammal Monitoring

11.11.1

Every Day Observations

As well as the use of Marine Mammal Observers during noisy activities, the use
of Nigg Bay and surrounding areas by marine mammals during construction will
be monitored by trained MMO ECoW and the EM on site. This will take the form
of sighting records, recorded using the same forms as those used during noisy
activities.
The ECoW and EM will dedicate at least 20 hours per month to carrying out
watches for marine mammals and recording observed behaviour, equivalent to
one hour for each working day (Monday to Friday). The ECoW/EM will set a
time for completing watches at the start of each week/month, depending on other
activities ongoing, to provide a range of observations over a number of different
times, days and tidal conditions.

11.11.2

During Blasting Operations

As previously detailed, during drilling and blasting operations, as a mitigation,
JDN will keep a watch/listen over the required mitigation zone – 1km from the
blast site. See Section 11.7.3 for more details on the marine mammal observations
during blasting. During Marine Rotary Piling, Dragados will keep a watch over the
required mitigation zone (see Section 11.7.4). However, this will not extend to
keeping a watch as to reactions to noisy activities of any animals using the existing
Harbour mouth (see below).
As part of the requirement to undertake wider marine mammals monitoring and in
discussions with SNH and Marine Scotland, the use of the existing Harbour area
by marine mammals (bottlenose dolphins are frequent visitors to this area,
presumably to feed), and how they could be impacted by noisy activities including
blasting operations, has been raised as a key issue which requires monitoring.
In order to provide information on this, Dragados and JDN will work
collaboratively to ensure a MMO is at the Harbour Mouth entrance prior to the
start-up of a number of the drilling and blasting activities. If marine mammals are
present, the MMO will record the behaviour of the animals and any changes to
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this behaviour following the blasting activity. The MMO will either be the
Dragados ECoW/EM or a member of the JDN team.

11.11.3

Wider Marine Mammal Monitoring

Dragados will also work with organisations such as WDC and RSPB
Dolphinwatch to see how data collected in the wider area may be used to augment
the data collected within Nigg Bay and the existing Aberdeen Harbour Mouth.
The existing data sets managed by these organisations may prove useful during
analysis and looking for changes in marine mammal behaviour.

11.11.4

Data Analysis

Whilst collecting marine mammal observations is useful, it is the analysis of the
data that provides information for use in future development. Dragados will work
with a wildlife statistician to consider the design of surveys and data collection so
that the information can be usefully analysed and conclusions drawn.
Dragados and Arup are currently discussing the possibility of the marine
mammals observation data (both visual and PAM) alongside the noise
measurement data being analysed by an academic through post-doctoral research
and collaboration with the local WDC/RSPB groups for use of wider data sets.

11.12

Underwater Noise Measurements

Separate to listening for marine mammals as a mitigation measure, known as
Passive Acoustic Monitoring and described in Section 11.8 there is also a
requirement to undertake underwater noise measurements at AHEP for a range of
activities including:


Drilling of holes into the seabed to set explosive charges



Blasting



Marine rotary piling



Breakwater construction

Noise measurements during the blasting and drilling associated with the dredging
operation will be undertaken by JDN, and other noise measurements by Dragados
(using a specialist sub-contractor). Methods will be aligned to ensure data is
comparable.

11.12.1

Noise Monitoring Standards

Underwater noise measurements will be undertaken following the ‘Good Practice
Guide for Underwater Noise Measurement2’ including following best practice for

2

National Measurement Office, Marine Scotland, The Crown Estate, Robinson, S.P.,
Lepper, P. A. and Hazelwood, R.A., NPL Good Practice Guide No. 133, ISSN: 13686550, 2014.
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in-situ measurement of underwater sound, for processing the data, and for
reporting the measurements using appropriate metrics.
Prior to noisy activities commencing a detailed Noise Measuring Procedure will
be produced. The procedure(s) will include but not be limited to:


How the measuring system performance will be checked to ensure it is fit for
purpose prior to use including the sensitivity, frequency response, directivity,
system self-noise and dynamic range;



Calibration procedures (both in the lab and in-situ) and how validation of ‘offthe-shelf’ systems will be completed;



For deployments, the procedure will ensure deployment configuration is
appropriate for measurement requirements with hydrophones deployed at
appropriate depths;



How ambient noise measurements will be taken alongside with measurements
of anthropogenic noise;



Steps that will be taken to protect recorders and data from loss; and



Assessment that the objectives of the measurements are clear and that the
measurement configuration is appropriate for those objectives.

Appendix C provides a copy of Annex C of the National Physical Laboratory
Guidelines summarising the requirements to ensure best practices are followed
during noise measurements.
Crucial to being able to usefully use the noise measurement data, including
assessing if mitigation such as a bubble curtain is effective, will be the collection
of ancillary data such as sediment type, bathymetry and other activities ongoing
on site.

11.12.2

Blasting

JDN will take sound measurements from a vessel. The noise measurements will
be taken inside the bubble curtain (50m from source) and outside the bubble
curtain at 750m from the source in order to assess the effectiveness of the BBC.
However, depending on safety precautions and the results, these distances might
be varied in order to verify the efficiency of the BBC.
These measurements will be undertaken on a daily basis during the initial week of
blasting and frequency will be reduced to weekly thereafter. A detailed plan for
the noise monitoring regime can be shared with MS/SNH.

AHEP-DRA-APP-0001 Rev 1 | Issue | 10 April 2017

Page 11- 20

Appendix A
Hydrophone Recorder
Specifications

Dragados

A1

Aberdeen Harbour Expansion Project
CEMD Chapter 11
Marine Mammal Mitigation Plan

Hydrophone Recorder Specifications
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Hydrophone – Colmar GP0280
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Jan de Nul Marine Animal Observation Sheet
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MARINE MAMMAL RECORDING FORM - COVER PAGE
Regulatory reference number

Location

(e.g. DECC no., BOEM permit no.,
OCS lease no., etc.)

Client

Ship/ platform name

Country
Contractor

Survey type







Dragados
Start date

End date

Number of source vessels

Type of source (e.g. airguns)

Number of airguns (only if

site
2D
3D
4D
OBC
4C







VSP
WAZ
piling
explosives
other

Source volume (cu. in.)

airguns used)

Source depth (metres)

Frequency (range in which

Intensity (primary peak-to-

peak energy is emitted, in Hz)

peak amplitude in dB re. 1µPa
or bar metres)

Shot point interval (metres)

Method of soft start
 increase number  increase frequency
of guns
(where permitted)
Visual monitoring equipment
used (e.g. binoculars, big eyes, etc.)

 increase pressure
(where permitted)

Magnification of
optical equipment
(e.g. binoculars)

Height of eye
above water
surface
(metres)

Number of dedicated MMOs



yes

How was distance of animals estimated?







by eye
with laser rangefinder
with rangefinder stick/ callipers
with reticle binoculars
by relating to object at known distance
other

Training of MMOs







Was PAM used?

 increase number  increase number  other
and frequency
and pressure

JNCC approved MMO training course for UK waters
PSO training course for the Gulf of Mexico
MMO training course for Irish waters
MMO training course for New Zealand waters
other
none

Number of PAM operators


no

Description of PAM equipment
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Range of PAM hydrophones from
airguns (metres)

Bearing of PAM hydrophones from
airguns (relative to direction of travel)

Depth of PAM hydrophones (metres)
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MARINE MAMMAL RECORDING FORM - OPERATIONS
Regulatory reference number ...............………………………………...

Ship/ platform name ...........................................................................

(e.g. DECC no., BOEM permit no., OCS lease no., etc.)

Complete this form every time the airguns are used, including overnight, whether for shooting a line or for testing or for any purpose.
Times should be in UTC, using the 24 hour clock.
Date

Reason for
firing
l = line
t = test
x = test
followed
immediately
by line

Time soft
start/
ramp-up
began

Time of
Time of
full power start of
line

Time of
Time of
end of line reduced
output (if
relevant)

Time
airguns/
source
stopped

Time pre- Time
shooting
search
search
ended
began

Time
PAM
began

Time
PAM
ended

Depth
range
(during preshooting
search)
s = <200m
d = >200m
b = both

Was it day
or night in
period
prior to
firing?

Was any
mitigating
action
required?
(yes/ no)

d = day
n = night
w = dawn
k = dusk
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MARINE MAMMAL RECORDING FORM - EFFORT
Regulatory reference number ................………………………………...

Ship/ platform name ...........................................................................

(e.g. DECC no., BOEM permit no., OCS lease no., etc.)

Record the following for all watches, even if no marine mammals are seen.
START A NEW LINE IF SOURCE ACTIVITY OR WEATHER CHANGES. ENTER DATA AT LEAST EVERY HOUR.
Date

Visual Observer's/ operator's
watch name(s)
or
PAM

(v/ p)

Time
of
start
of
section
of
watch
(UTC,
24hr
clock)

Time
of end
of
section
of
watch
(UTC,
24hr
clock)

Source Start position (latitude and Depth End position (latitude and Depth Speed Wind
longitude)
activity longitude)
at
at end of
dir’n
(m)
start
vessel
(m)
(knots)
(f/ s/ r/
n/ v)

Wind
force
(B’fort
scale)

Sea
state

Swell

Vis.
(visual
watch
only)

(p/ m/
g)
(g/ s/ c/ (o/ m/ l)
r)

Sun
glare
(visual
watch
only)

Precip.

(n/ wf/
sf/ vf/
wb/ sb/
vb)

(n/ l/ m/
h/ s)

Visual watch or PAM:
v = visual watch; p = PAM
Source activity:
f = full power; s = soft start; r = reduced power (not soft start); n = not active; v = variable (e.g. tests)
Sea state:
g = glassy (like mirror); s = slight (no/ few white caps); c = choppy (many white caps); r = rough (big waves, foam, spray)
Swell:
o = low (< 2 m); m = medium (2-4 m); l = large (> 4 m)
Visibility:
p = poor (< 1 km); m = moderate (1-5 km); g = good (> 5 km)
Sun glare:
n = none; wf = weak forward; sf = strong forward; vf = variable forward; wb = weak behind; sb = strong behind; vb = variable behind
Precipitation: n = none; l = light rain; m = moderate rain; h = heavy rain; s = snow
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MARINE MAMMAL RECORDING FORM - SIGHTINGS
Regulatory reference number
(e.g. DECC no., BOEM permit no.,
OCS lease no., etc.)

Ship/ platform name

Date






visual
acoustic
both

Time at start of
encounter (UTC, 24hr
clock)

Time at end of
encounter (UTC, 24hr
clock)

visually detected by observer keeping a continuous watch
visually spotted incidentally by observer or someone else
acoustically detected by PAM
both visually and acoustically before operators/ observers informed each other
Position (latitude and longitude)

Observer's/ operator's name

Species/ species group
Range to animal (when first
seen or heard) (metres)

Bearing to animal (when

first seen or heard)
(bearing from true north)
Total number

Acoustic detection
number (start at 500 for
first detection of
survey)

How were the animals first detected?

Were animals detected visually
and/ or acoustically?





Sighting number
(start at 1 for first
sighting of survey)

Number of adults
(visual sightings only)

Water depth (metres)

Description (include features such as overall size; shape of head;
colour and pattern; size, shape and position of dorsal fin; height,
direction and shape of blow; characteristics of whistles/ clicks)

Number of juveniles
(visual sightings only)

Number of calves
(visual sightings only)

Photograph taken
 yes

 no

Behaviour (visual sightings only)
Direction of travel (relative to ship)






towards ship
away from ship
parallel to ship in same direction as ship 
parallel to opposite direction to ship

crossing perpendicular ahead of ship


Airgun (or other source)
activity when animals first
detected






Direction of travel (compass points)

Airgun (or other source)
activity when animals last
detected






full power
not firing
soft start
reduced power (other
than soft start)

If seen during soft start
give (during soft start
(metres):
First distance
Closest distance
Last distance

 variable
 milling
stationary
other
unknown

full power
not firing
soft start
reduced power (other
than soft start)

What action was taken?
(according to requirements of
guidelines/ regulations in country
concerned)














N
NE
E
SE
S
SW







W
NW
variable
stationary
unknown

Time animals entered
mitigation/ exclusion zone
(UTC, 24hr clock)

Time animals left
mitigation/ exclusion zone
(UTC, 24hr clock)

Closest distance of animals
from airguns (or other
source) (metres)

Time of closest approach
(UTC, 24hr clock)

Length of power-down
and/ or shut-down (if
relevant) (length of time
until subsequent soft start, in
minutes)

Estimated loss of
production (if relevant)
due to mitigating actions
(km)

none required
delay start of firing
shut-down of active source
power-down of active source
power-down then shut-down of
active source
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C1

Annex C Summary of Guidance Notes for
Underwater Noise Measurement

(Reproduced from NPLGood Practice Guide No 133)

C1.1

Summary: Acoustic Metrics

The most appropriate metrics for use with pulsed sounds are:





Single pulse Sound Exposure Level (SEL)
Cumulative Sound Exposure Level (SEL) (for a series of pulses);
Peak sound pressure level;
Peak-to-peak sound pressure level.

It may also be useful to calculate the peak compressional sound pressure level and
peak rarefactional sound pressure level, the pulse duration, and the pulse repetition
frequency.
The metric most suitable for continuous sounds (including ambient noise) is:
 Sound Pressure Level (SPL).
Note that by convention, this is a time-averaged quantity and is most commonly
understood as an RMS value. The averaging time used in the calculation of the
values of SPL must be stated.
Where continuous sounds also contain transient or pulsed sounds from specific
events, the metrics used for pulsed sounds should be used to describe these
specific events.

C1.2

Summary: Measuring Instrumentation

Ensure measuring system performance is fit for purpose. Key performance
parameters include:






Sensitivity
frequency response
directivity
system self-noise
dynamic range

The performance of any commercial off-the-shelf systems should be validated
The measuring system should be calibrated over the full frequency range of
interest

AHEP-DRA-APP-0001 Rev 1 | Issue | 10 April 2017

Page C1

Dragados

Aberdeen Harbour Expansion Project
CEMD Chapter 11
Marine Mammal Mitigation Plan

Ensure appropriate quality assurance procedures are applied to the
measurement
Data storage should ideally be lossless format and include all necessary
metadata and calibration information

C1.3

Summary: Deployments

Ensure deployment configuration is appropriate for measurement requirements
with hydrophones deployed at appropriate depths
Ensure deployment related parasitic signals are minimised, including those
originating from:
 Flow noise
 Cable strum
 Surface heave
 Vessel/platform noise
 Mechanical noise
 Electrical noise
Record all auxiliary data and metadata
Ensure steps are taken to protect recorders and data from loss

C1.4

Summary: Ambient noise measurement

Ensure that the objectives of the measurements are clear and that the
monitoring and deployment configuration is appropriate for those objectives
Ensure that the temporal sampling regime is appropriate for the objectives,
and that the duration and duty cycle are appropriately chosen
Ensure that the spatial sampling regime is appropriate for the objectives, and
that the locations of monitoring stations are appropriately chosen
Ensure that the instrumentation is correctly specified for the application (for
example, in terms of frequency range, dynamic range and self-noise)
Ensure the deployment minimises measurement artefacts and parasitic signals
Document and justify choice of data analysis methodology in terms of:
 Metrics – arithmetic mean and median are recommended
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Averaging procedure – choice of snapshot time
Statistical representation of data – representing dispersion of data by
use of analysis such as box-plots, and cumulative distributions.

Record all relevant auxiliary data and metadata including data which may
correlate with acoustic data (ship traffic data, weather data, etc.)

C1.5

Summary: Radiated noise measurement

Ensure that the objectives of the measurements are clear and that the
measurement configuration is appropriate for those objectives
Ensure that the source output metrics are appropriate for the objectives, and that
the measurement configuration enables the chosen metrics to be derived
If a source level is calculated, ensure that an appropriate propagation model is
used which accounts for the relevant physical propagation phenomena
Ensure that the measurements satisfy the requirements of the objectives such
that:
 the instrumentation is correctly specified for the application in terms
of frequency range, dynamic range and self-noise
 spatial sampling is appropriate to ensure far-field conditions and (if
required) to provide an empirical check on propagation
 the temporal sampling captures any variation in acoustic output using
a fixed (static) recording position
 the deployment minimises measurement artefacts and parasitic signals
contaminating noise sources are minimised (or eliminated)

C1.6

Summary: Propagation modelling

Ensure that the choice of model is appropriate for the application
Ensure that the propagation model used accounts for the physical propagation
phenomena relevant to the scenario, including the following potential
influencing factors
 range-dependent bathymetry including dependence on varying
water depth and the frequency cut-off for the channel;
 sound speed including the sound speed profile (especially for deeper
water);
 frequency dependence, including absorption in the water;
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seabed properties, including propagation within the seabed;
interaction with the sea surface, including the effect of surface roughness.

Preferably, use a model that has been benchmarked against historical
experimental data or by comparison with other propagation models, or check
consistency with range-dependent measured data from current experimental
work (for example, when measuring radiated noise).

C1.7

Summary: Uncertainties

All measurements require an estimate of uncertainty in order to be useful.
Uncertainties may be categorised into two classes



Type A: a measure of the repeatability of the measurement
(derived from the statistical dispersion of repeated measurements);
Type B: a measure of uncertainty due to any the systematic bias.

There are a number of potential sources of uncertainty:
 calibration of instrumentation;
 position of source and receiver;
 spurious signals introduced by the deployment
 validity of any assumptions made;
 environmental parameters (for use in a propagation model).
Ensure that the measurements satisfy the requirements of the objectives such that:
 the instrumentation is correctly specified for the application in terms
of frequency range, dynamic range and self-noise
 spatial sampling is appropriate to ensure far-field conditions and (if
required) to provide an empirical check on propagation
 the temporal sampling captures any variation in acoustic output
using a fixed (static) recording position
 the deployment minimises measurement artefacts and parasitic signals
 contaminating noise sources are minimised (or eliminated)

C1.8

Summary: Propagation modelling

Ensure that the choice of model is appropriate for the application
Ensure that the propagation model used accounts for the physical propagation
phenomena relevant to the scenario, including the following potential
influencing factors:
 range-dependent bathymetry including dependence on varying
water depth and the frequency cut-off for the channel;

AHEP-DRA-APP-0001 Rev 1 | Issue | 10 April 2017

Page C4

Dragados






Aberdeen Harbour Expansion Project
CEMD Chapter 11
Marine Mammal Mitigation Plan

sound speed including the sound speed profile (especially for deeper
water);
frequency dependence, including absorption in the water;
seabed properties, including propagation within the seabed;
interaction with the sea surface, including the effect of surface roughness.

Preferably, use a model that has been benchmarked against historical
experimental data or by comparison with other propagation models, or check
consistency with range-dependent measured data from current experimental work
(for example, when measuring radiated noise).
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