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1 Introduction 

1.1 Introduction 

This Environmental Impact Assessment Report (EIAR) has been produced on behalf of the 

Cromarty Firth Port Authority who trade under the name Port of Cromarty Firth (PoCF), to 

support the construction and dredging Marine Licence applications for their proposed Phase 

4 Development.    

The Cromarty Firth provides a natural deep-water harbour.  Its associated port facilities play a 

key role in supporting activities in the North Sea energy sector and beyond.  PoCF is continuing 

to develop the Invergordon Service Base to increase their capacity to provide services to a 

range of sectors.  They have completed three phases of development to date providing an 

additional 5.82Ha of laydown area and a 154m long heavy lift quay, Berth 5.  The proposed 

Phase 4 Development immediately adjacent to the previous development (Phase 3) includes 

the following components: 

• Land reclamation providing an additional 4.5Ha of laydown space; 

• 215m of berthing to create Berth 6, adjacent to Berth 5 providing a 369m long 

combined quay face; and 

• Fendering of Berths 5 and 6. 

Further detail on the Port, Project Need and Consideration of Alternatives is provided in 

Chapter 2, and a full project description is provided in Chapter 3.  

Marine licences for the construction of Phase 4 and associated capital dredging and disposal 

will be sought under the Marine (Scotland) Act 2010 [Scottish Parliament, 2010].  An EIAR is 

required for the development under the Marine Works (Environmental Impact Assessment 

(EIA)(Scotland) Regulations 2017 [Scottish Ministers, 2017].  The project was scoped prior to 

the 16th of May 2017, as such the Phase 4 Development falls under the transition 

arrangements documented in Section 40 of the 2017 Regulations [Scottish Ministers, 2017], 

further detail of which is provided in Chapter 5. 

1.2 Objective 

The objective of this EIAR is to: 

• Explain the project need and alternatives considered; 

• Provide a description of the proposals including features of the works incorporated 

to avoid, prevent or reduce significant adverse effects on the environment; 

• Understand the environmental baseline for the proposed development area; 

• Identify the potential direct, indirect and cumulative effects on the environment 

associated with the development;  

• Assess the significance of the potential effects on the environment; 

• Identify appropriate measures/mitigation to avoid, prevent or reduce and to 

maximise benefits; and 

• Provide an appropriate level of detail to inform the Marine Works Licence decision 

making process. 
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1.3 The EIA Team 

PoCF commissioned Affric Limited to complete the EIA and produce the EIAR for the 

Invergordon Service Base Phase 4 Development.  Affric have worked with the following 

associates to complete the assessment: 

• A9 Consulting Ltd– ornithological survey support; 

• Atkins Limited – invertebrate surveys and transport impact assessment; 

• Atmos Consulting Limited – photomontage production; 

• Buchan Landscaping – providing landscape and visual impact assessment; 

• Grangeston Economics – leading socio-economic impact assessment; 

• Subacoustech Ltd – leading the underwater acoustics; 

• TNEI Services Ltd– leading the in-air acoustics; and 

• The Wildlife Survey Unit Ltd – ornithological support. 

Further information on each company and key individuals’ expertise are provided in Appendix 

A.1. 

1.4 EIAR Structure 

This EIAR is made up of 4 Volumes: 

• Volume 1: Non-Technical Summary 

• Volume 2: Main Assessment 

• Volume 3: Appendices 

• Volume 4: Drawings 

Mitigation identified within the EIAR has been incorporated into the Construction 

Environmental Management Document which will be submitted with the Marine Licence 

applications.   

1.5 References 

Scottish Ministers, (2017). Marine Works (Environmental Impact Assessment (EIA)) (Scotland) 

Regulations 2017, Scottish Statutory Instrument No. 115 

Scottish Parliament, (2010). Marine (Scotland) Act 2010, asp 5 
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2 Background 

2.1 Port of Cromarty Firth 

The Cromarty Firth is situated on the east coast of the Scottish Highlands; 14 miles (22.5km) 

north of the city of Inverness, and 65 miles (105km) south west of Wick. Invergordon is on the 

north shore of the Cromarty Firth, 7miles (11km) west of the Sutors at the mouth of the Firth 

(Drawing 30.2.1). The proposed development site is to the west of the existing Invergordon 

Service Base (Drawing 30.2.2). 

The Cromarty Firth provides a natural deep-water harbour and it has long been recognised for 

its potential as a deep water safe harbour. The first land reclamation took place in the 1860s 

and Invergordon became a ‘dockyard port’ for the Royal Navy in 1913. Invergordon, being the 

closest outcrop of land into the deep water of the Cromarty Firth, played a part in many naval 

conflicts; most notably during the first and second world wars. The naval base at Invergordon 

provided bunkering, repairs, armament, and safe anchorage facilities for the navy until its 

closure 1984. 

With the potential of oil reserves being discovered in the North Sea in the early 1970’s, the 

economic opportunities for the Cromarty Firth increased. It was deemed to be in the public 

interest to encourage further development in the area, and an Act of Parliament formally 

established the Cromarty Firth Port Authority (CFPA) as a Trust Port in 1973. The Port’s long 

history of marine engineering was easily transferred to the oil and gas industry, and the Port 

is now established as one of the European leaders in oil rig Inspection, Repair and Maintenance 

(IRM). 

Since the 1970s, the Port has grown to support industrial developments in the local area, 

starting with the British Alcan Aluminium Smelter built in 1971 and the Nigg fabrication yard 

in 1982.  Improvements to onshore transport links, such as the opening of the Kessock Bridge 

in 1982 and the Cromarty Bridge in 1983, have allowed industry on the north shore of the 

Cromarty Firth to prosper. 

The Invergordon Service Base is owned and operated by the Cromarty Firth Port Authority, 

which trades as the Port of Cromarty Firth (PoCF). It is a Trust Port, which means that 100% of 

all profits are reinvested in the development of the Port for the benefit of its stakeholders. This 

independent statutory body is administered by a Board of eight trustees whose role is to make 

best use of the assets they manage in order to secure them for future use. The ultimate 

stakeholder is future generations. 

The existing Invergordon Service Base encompasses 5 berths and the Queens Dock, providing 

over 600m of berthing. In addition, PoCF own and operate the Saltburn Pier to the east of the 

Service Base.  Berth details are provided in Table 2.1. PoCF has undertaken a series of 

improvement projects on the Invergordon Service Base in recent years.  The first two phases 

involved the surfacing of 2.88Ha of existing port land with block paving.  Phase 3 was 

completed in late 2015 and consists of 3.6Ha of laydown and Berth 5; a 13.8m deep, 154m 

long berth to the west of the Queen’s Dock.  PoCF undertook these developments in response 

to actual and predicted market demand, particularly in offshore renewable energy and oil and 

gas decommissioning, based on information available in 2012.
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Table 2.1: Berth Details 

Berth Water Depth Berth Lengths 

1 5.5m 55m 

2 8.5m 

288m 3 10-13m 

4 10-13m 

5 13.8m 154m 

Queens Dock 12m 140m 

Saltburn Pier 11m 300m (max vessel length) 

 

The Invergordon Service Base covers a total area of 17.34Ha.  It includes office and fabrication 

buildings in addition to laydown space (6.74Ha).  The current layout of the Base is provided in 

Drawing 30.2.3.  Companies operating from the Base currently include: 

• International contracting and engineering companies; 

• Oil and Gas operational and maintenance service companies, providing inspection, 

repair and refitting services for offshore platforms; 

• Sub-sea fabrication and engineering companies; 

• Heavy lifting and crane services; 

• Onshore and offshore renewable energy operators. (Invergordon Service Base is 

being utilised for the deployment of the Beatrice Offshore Windfarm jacket 

structures); 

• Fish meal receipt and storage services; and 

• Environmental management companies. 

 

The Port utilisation levels for the last five years are detailed in Table 2.2. Figures exclude Berth 

5 and Phase 3 as it was not completed until late 2015.  At peak times vessels have to wait for 

berths to become available.  

 

Table 2.2: Average Berth and Land Utilisation Levels 

Year Average Berth 

Utilisation 

Average Land 

Utilisation 

2012 65% 58% 

2013 84% 79% 

2014 87% 80% 

2015 75% 73% 

2016 59% 62% 

2017 62% 64% 
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2.2 Project Need 

To allow PoCF to maintain its position as Scotland’s premier deep-water port, there is a need 

to balance PoCF’s market sector portfolio following a previous heavy reliance on the oil and 

gas industry, primarily IRM.  This requires that the Invergordon Service Base continues to 

develop into a multi-user facility, by providing improved infrastructure for both the offshore 

renewables sector and the cruise industry, whilst adapting to the evolving demands of the oil 

and gas market.   

Achieving this goal will result in benefits to both PoCF and the local economy, through an 

increased demand for labour, accommodation, and logistics services.  In addition, as the only 

port in the area with the potential to accommodate the largest cruise ships; improving facilities 

for the cruise industry will benefit the wider Highlands area and Inverness, by increasing 

tourism footfall, and hence revenue into the region’s economy. 

For PoCF to balance their market sector portfolio and develop as a multi-user facility, there is 

a need for additional berthing and laydown space to allow the Invergordon Service Base to 

accommodate current and future market sector clients.   The Phase 4 Development is key for 

PoCF to attract new customers.  The requirements for Phase 4 are the provision of an additional 

laydown space and berth with a heavy lift quay, and the ability to accommodate the largest 

cruise ships.  The market sector demands which led to these requirements are outlined below. 

Safeguarding access to ports, and the sustainable growth of the port to maximise the potential 

of other sectors are also key objectives of the National Marine Plan (NMP) [Scottish 

Government, 2015].  The NMP is discussed further in Chapter 4. 

2.2.1 Offshore Renewables 

The European Union has set a target to produce 20% of Europe’s energy requirements from 

renewable sources by 2020.  The Scottish Government has made a more challenging 

commitment to achieve an equivalent of 100% of the demand within Scotland (gross 

consumption) for electricity being met from renewable sources by the same date [Scottish 

Government, 2011].  In 2016 54% of Scotland’s electricity needs were met using renewables.  

Scottish Government updated its energy strategy at the end of 2017 [Scottish Government, 

2017].  The Scottish Energy Strategy set two new targets for the Scottish energy system to 

achieve by 2030: 

• The equivalent of 50% of the energy for Scotland’s heat, transport and electricity 

consumption to be supplied from renewable sources. 

• An increase by 30% in the productivity of energy use across the Scottish economy. 

In 2015 the equivalent of 17.8% of Scotland’s heat, transport and electricity consumption was 

supplied by renewables.  An increase of 32.2% in 15 years demonstrates the Scottish 

Government’s ambition [Scottish Government, 2017]. 

The 2017 Scottish Energy Strategy also lays out a vision for 2050, which includes as one of its 

six priorities, renewable and low carbon solutions, in which the Scottish Government stated 

their intention to continue to champion Scotland’s huge renewable energy resource [Scottish 

Government, 2017]. 

With regard to opportunities the Strategy recognises that the industrial and economic 

potential for offshore wind is huge.  Port infrastructure and oil and gas expertise are recognised 

as part of the competitive advantages that Scotland has in the sector.  The 2017 Strategy 
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continues to support wave and tidal energy research, recognising the need for cost reductions 

to make them commercially viable [Scottish Government, 2017]. 

The 2017 Strategy identifies actions for the Scottish Government, with regard to offshore wind.  

The actions include: 

• Continue to work with the sector, our enterprise agencies and other partners to increase 

the industrial and supply chain benefits for Scotland of development in our waters 

[Scottish Government, 2017]. 

 

The National Renewables Infrastructure Plan Stage 2 (NRIP2) was published in 2010 with the 

purpose of supporting the development of a globally competitive offshore renewable energy 

industry in Scotland.  NRIP2 identified the cluster of ports located in geographical regions 

suitable for supporting the offshore renewables sector.  It identified the Moray Firth Cluster of 

ports and harbours and the advantage of their situation to being able to support the offshore 

wind sector.  The report focuses on the larger ports of Nigg and Ardersier, however it notes 

the excellent port facilities and associated supply chain of Invergordon, located only 5 miles 

by sea to Nigg [Highland and Island Enterprise & Scottish Enterprise, 2010]. 

The Invergordon Service Base has already shown its potential to support the wind sector, by 

assisting in the installation of two test 5MW offshore wind turbines at Beatrice, 90km north 

east of the Base (by sea) off the Caithness Coast.  It has also provided facilities for the 

preparation of gravity based met masts to be used on the Moray East and Inchcape offshore 

wind farm sites. Support has also been provided to the construction of the BOWL offshore 

windfarm, as well as the Corriemoillie onshore windfarm. 

There are currently two consented major offshore wind projects in the Moray Firth, and a third 

in the consenting process. All three projects are located approximately 90km by sea to the 

north-east of Invergordon, and as such the Invergordon Service Base is well placed to support 

these developments. One of these has been announced to use the facilities at Nigg Energy 

Park, and the second project has not yet been announced. These projects show the viability of 

wind farms within the region, and the demand for suitable ports to support these activities.   

The development of port facilities at Ardersier, although consented has not progressed, hence 

it is looking unlikely that it will play any role in the construction of the consented projects.  

Two construction strategies can be utilised for offshore wind farms.  Components can be 

delivered directly from the factory ‘just in time’ for their installation.  As such local ports are 

only required to provide support services and safe harbour in the event of bad weather.  

Therefore, the local supply chain opportunities are minimal.  Alternatively, the components 

can be delivered in bulk to a local or Interim Delivery Port, where an element of preassembly 

is completed prior to being loaded onto installation vessels, which take them a short distance 

to the wind farm site for installation.  The latter option provides more flexibility and hence 

reduces installation risks for the developer.  The use of the Interim Delivery Port model requires 

more input from the local supply chain, providing benefits which align with the Scottish 

Governments 2017 strategy.    

To act as an Interim Delivery Port, large areas of laydown and two berths are required, one for 

delivery and one for loadout for the duration of the works.  In order to attract such projects, 

an additional berth and increased laydown space is required at the Invergordon Service Base 
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to meet these requirements, and to minimise impacts on existing operations of the multi-user 

facility.   

2.2.2 Cruise Sector 

Over the last decade Northern Europe has been one of the fastest expanding cruise regions in 

the world.  Scotland is a popular cruise destination and its ports feature highly in the British 

Isles cruises and on the North Sea Circuit.  Scotland is the leading sector of the British Isles for 

inbound cruise tourism, with the east coast representing the largest share of Scotland’s cruise 

business [Affric Limited, 2016]. 

New cruise tourism opportunities for Scotland include: expedition cruises; new activities for 

mainstream cruise passengers; and new source markets such as Southern Europe, Canada and 

possibly Latin America.  In terms of cruising in Northern Europe, the Southern Europe market 

is a relative newcomer but one which is fast growing [Affric Limited, 2016]. 

The global growth of the cruise ship sector is having a trickle-down effect on Invergordon.  

Evidence of the growth includes: 

• Globally: 

o Between 2008 and 2014, cruise travel outpaced general leisure travel by 22%; 

and 

o Demand for cruising has increased 68% in the last 10 years. 

• In the UK: 

o 29 more Ports called on in the UK between 2008 and 2015; and 

o 13% increase in passengers visiting the UK year on year since 2008. 

• In Scotland: 

o Cruise ship visits to Scotland up by 42% between 2013 and 2016; 

o Passenger visits to Scotland up by 36% for the same period; and 

o Resulting in £55 million in tourist spend in 2016. 

• In Invergordon, in 2017: 

o 91 cruise ship visits, up 44% on 2016; 

o 151,000 cruise passengers, up 54% on 2016; and 

o Resulting in £15 million directly spent in the Highland economy. 

Cruise line’s profit margins have been falling and they are facing additional fuel costs when 

sailing within the North Sea, which is a Sulphur Emission Control Area.  Cruise lines are 

investing in larger ships to increase their profit margins, and it is recognised that any port 

wishing to remain a serious player in relation to cruise tourism has to be able to handle large 

cruise ships satisfactorily [Affric Limited, 2016]. 

Over the past 25 years PoCF has been developing their services to the cruise ship sector, to 

the extent that this now represents a strategic part (~20%) of the Port’s current business. The 

Port has diversified and established itself as the cruise ship tourist gateway to the Highlands. 

It has unique competitive advantages: scenic port; deep and sheltered waters; an abundance 

of internationally and nationally important wildlife; and the ability to accommodate the cruise 

ships alongside. This positioning resulted in over £15 million in tourist spending within the 

wider Highland economy in 2017. This will increase to a predicted £17 million in 2018. 

Invergordon was crowned the busiest cruise Port in Scotland in 2016 and 2017; welcoming 

97,993 and 151,000 passengers, higher than any other Scottish Port.  
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The cruise sector is predicting current growth trends to continue and, as a result, competition 

is intensifying, and other Ports are investing in their facilities. To keep pace, and secure long-

term cruise revenues and associated jobs for the Highland economy, without any risk to 

existing jobs in Invergordon, PoCF finds itself obligated to invest in its infrastructure to be able 

to host the ever-increasing size of cruise ships (50% increase in capacity since 2001) and 

provide a safer and higher quality passenger experience.  

Cruise ships have previously been accommodated at the privately-owned Admiralty Pier, the 

Saltburn Pier and less frequently at Berths 2 to 4.  PoCF have been informed that the Admiralty 

Pier will not be available for the 2018 cruise season, as such all cruise vessels will have to be 

accommodated on PoCF’s facilities.  As the Saltburn Pier is not well suited for cruise ships and 

can only take smaller vessels, Berth’s 2 to 4 are being utilised for the cruise sector through the 

2018 season.   The Admiralty Pier is ageing and cannot take the largest cruise vessels, hence 

even if its private owners made it available for the cruise sector, it does not meet the long-

term needs of the sector.  

The Port has been advised by their cruise sector customers to expect cruise vessels up to 360m 

in length and carrying up to 6,000 passengers within the next five years. At present the only 

way a cruise vessel of 360m can be accommodated at the Invergordon Service Base is by 

combining Berths 2 – 4, to provide a single 288m long berth.  This still requires the addition of 

a temporary mooring buoy to the west of Berth 4, due to the significant overhang that results.  

Accommodating the ships here however means that no long-term projects can be undertaken 

on Berths 2-4 during the cruise ship season; significantly reducing PoCF’s capacity to conduct 

other market sector operations and impacting the companies based at the Port. The quayside 

at Berths 2-4 provides limited coach manoeuvring area and is within the main operational area 

of the Port; meaning that planned passengers access management is required to ensure safe 

passenger access to the town. 

To protect the revenue benefits created by cruise tourism for the Highlands, PoCF require at 

least two quays to be available as suitable options for the largest cruise vessels.   This would 

allow them to accept more than one cruise vessel in one day, when required and provide 

appropriate flexibility to allow other market sector needs to be met. 

In order to retain Invergordon’s market share and maximise the potential growth in the cruise 

sector, PoCF will be required to improve their offerings to the sector.  Specifically, the following 

requirements will need to be met [Affric Limited, 2016]. 

• Berths suitable for 360m long ships; 

• Coach manoeuvring area, sufficient to marshal 42 three axle coaches conducting 

simultaneous drop offs and pickups;  

• Safe walkways into Invergordon; and 

• Appropriate onshore facilities including space for tourist information, toilets and 

potentially a security scanning area; these facilities could be permanent or temporary.  

2.2.3 Offshore Oil and Gas Sector 

Fabrication of subsea installations and IRM of mobile offshore units (MOUs) has historically 

provided PoCF’s principal revenue stream.  PoCF supports the presence of service companies 

for the oil and gas IRM and subsea sectors, and provides maritime services, and lease space to 

companies from these sectors. 
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However, the drop in oil price is such that MOUs are being laid-up due to a reduced demand 

in oil and gas exploration, resulting in a significant decline in demand for IRM of MOUs. 

Conversely, decommissioning plans are being brought forward.  Hence, in order for PoCF and 

its supply chain to continue to serve the oil and gas sector, it is imperative that PoCF’s facilities 

are capable of supporting both the existing IRM and the new decommissioning works.   

Decommissioning is a significant growth market area; there were over 200 offshore oil and gas 

installations on the UK Continental Shelf that are forecasted to be decommissioning by 2025 

[Oil and Gas UK, 2017].  PoCF hold a Pollution Prevention Control permit and a Radioactive 

Substance Act licence to allow them to carry out decommissioning at the Invergordon Service 

Base.  The existing facilities provide the appropriate facilities for decommissioning, however 

as a multiuse facility the sector is currently competing for the limited space available at the 

Invergordon Service Base. 

Currently the oil and gas fabrication, IRM, decommissioning and offshore wind sector 

requirements cannot be met simultaneously. As such if the Invergordon Service Base is utilised 

in support of the offshore wind sector, no support could be given to the oil and gas sector 

during the construction period, estimated at two years. This will have a significant negative 

impact on PoCF and the wider oil and gas supply chain in the Highland region.  It should also 

be noted that the use of Berths 2-4 to service the cruise ship sector will limit PoCF’s capacity 

to service the oil and gas sector. 

2.2.4 Requirements 

To meet the market sector requirements the Port requires additional laydown space to allow 

it to act as an Interim Delivery Port for the offshore renewables sector, or to facilitate the cruise 

ship sector for onshore reception facilities and bus marshalling.   Additional berthing is 

required to facilitate the offshore wind sector, and the new berthing must be large enough to 

accommodate the largest cruise ships (360m) to retain and grow the Cromarty Firth’s place in 

the expanding cruise market. 

2.3 Consideration of Alternatives 

An optioneering study was undertaken in November 2014 to identify potential options to 

increase laydown and berthing capacity, and to assess which could be utilised to meet both 

the short and longer-term needs of PoCF [Affric Limited, 2014]. This was followed by a 

feasibility assessment conducted in 2016 by Affric Limited, which considered the feasibility of 

the preferred options, based on logistical and ergonomic considerations, and their ability to 

meet the various market sector requirements.  A summary of the findings is provided in this 

section [Affric Limited, 2016]. 

A variety of options were considered through the optioneering and feasibility work, including 

improvement options and variations on similar options.  In addition, a search for other suitable 

areas within PoCF’s harbour limits was conducted, but nowhere offered such deep, sheltered 

water close to shore as the Invergordon area.  The options that would contribute towards 

meeting the requirements laid out in Section 2.2 and the results of their assessment against 

attributes including: environment, health & safety, cost and technical feasibility are 

summarised below. 
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2.3.1 Infill Moon Pools 

Two small ‘moon pools’ totalling 0.18Ha remain open to the north of Berth 4, separating the 

berthing front from the laydown area.  The areas are currently connected by two 15m wide 

gangways over the pools.  This causes congestion and manoeuvrability issues, which increase 

safety risks during busy periods. The moon pools could be infilled by installing sheet piles 

around the outsides of the pools.  They would then be in-filled and surfaced, alternatively a 

suspended deck construction method could be utilised.   

Although the costs and environmental impacts of this option would be minimal, it would only 

provide a very small amount of extra laydown space, and no new berth.  As such it does not 

serve to address any of the market sector requirements detailed in Section 2.2.  It was however 

highlighted that although the laydown area increase is small, the benefit of having the moon 

pools in-filled in terms of the manoeuvrability and operability in the areas should not be 

underestimated.  This option is therefore still under consideration for future development. 

2.3.2 Extend Berth 4 

This option comprised the extension of the south west corner of Berth 4 to add additional 

berthing length and laydown area.  It was assumed that the berth wall would be piled and then 

in-filled behind. 

The development would remove an area of habitat utilised by a breeding Arctic tern colony 

on the rock armour to the west of Berth 4. The construction of this option would involve 

significant amounts of deep-water infilling and piling, which bring high associated costs. It was 

noted that this option is located far from residential receptors which are sensitive to visual, 

dust and noise impacts. 

This option would provide a new laydown area of 1.45Ha, and a significant 300m berthing 

length.  In combination with Berth 4, the new berth could accommodate the largest cruise 

ships, but would then limit the length of the vessels utilising the remainder of Berths 2 to 4. 

The berth would be located in the heart of the Port, making passenger logistics complex.  The 

1.45Ha of laydown would not be sufficient to allow construction support to be provided to the 

offshore renewables sector, without sterilising the rest of the Service Base.  As such the failure 

to provide adequate laydown, combined with high construction costs makes this option 

unattractive at this time. 

2.3.3 Reclaim in Front of Port Offices 

This option comprises of reclamation of 5Ha between the Admiralty Pier and the West Harbour 

with the PoCF office to the north.  A 290m deep-water berth would also be included. Two 

thirds of the extension would be undertaken in shallow waters while the final third of the 

reclaimed length will be over deep waters up to 10-15m, requiring significant fill material.   The 

Admiralty Pier (which is not owned by PoCF) would be removed however a dolphin to the east 

may be retained to aid berthing of the largest cruise ships. 

The material requirements associated with this option will be significant and, as such, result in 

very high overall construction costs. This option also performed poorer than other options 

from an environmental perspective, since it may affect coastal processes, protected littoral 

sediment habitats and species, and could give rise to noise and vibration issues due to the 

close proximity of residents. There were also concerns about the lack of interconnectivity to 

the remainder of the Invergordon Service Base. 
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This option meets all the market sector requirements detailed in Section 2.2.  However, it was 

determined that the potential for higher environmental impacts, combined with high 

construction costs make this option unviable. 

2.3.4 New Berths in Queen’s Dock 

This option would create 410m of berthing by transforming the north and west sides of the 

Queen’s Dock into berths. To accomplish this, piles would be driven from land behind the 

existing rock armour, which would then be removed to leave a berthing face.  

The nature of the works and layout of the area will allow most of the works to be undertaken 

from the adjacent land area.  As such, the potential underwater noise impacts would be 

minimal. Some eider duck breeding habitat would be removed.  Although the construction 

techniques for this option are relatively simple, the extensive piling requirements bring a 

significant cost. 

The additional 410m of berthing provided by this development is split between two 

perpendicular berths of 260m, and 150m, and would be enclosed within the Queen’s Dock.  

The fact that these berths are perpendicular and within the Queen’s Dock would mean the new 

berths could not be used simultaneously. Additionally, due to the necessary mooring 

configuration for an MOU, both new berths would be unavailable if an MOU was moored in 

the Queen’s Dock.   

Neither of the new berths could accommodate the largest cruise ships, and the option provides 

no additional laydown.  As such this option fails to meet any of the market sector requirements 

and was not considered further.  

2.3.5 New North-South Berth West of Phase 3 

The west edge of the Phase 3 development would be extended to construct the berth, along 

its westerly face.  The berth would be around 150m long, and it would need to be dredged to 

obtain a suitable working depth in the region of 10m. 

Performance against environmental attributes were moderately good in most cases, including; 

material requirements, coastal erosion processes, landscape and noise and vibration issues. 

This is because the extent of the works will be limited to a narrow longitudinal band along the 

existing Phase 3 laydown area, which would not modify the existing parameters in a significant 

way. However, it was noted that the location is close to the European Protected Species (EPS) 

and Special Protection Area (SPA) /Sites of Special Scientific Interest (SSSI).  

From a navigational perspective berthing would be challenging, with the ebb tide and 

prevailing south westerly winds potentially pinning vessels against the quay.  The berth would 

be subject to material build up also and require frequent dredging. 

While the environmental performance of this option is good, and the associated costs are low; 

the new 150m berth would not accommodate even moderately sized cruise ships.  This option 

does provide an additional berth to meet the offshore wind sector requirements, however no 

additional laydown would be provided, meaning their laydown requirements could not be met 

without sterilising much of the Invergordon Service Base.  As a result, this option is not viable. 
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2.3.6 East-West Extension of Berth 5 Using Mooring Dolphins 

Berth 5 would be extended to the west using 2 mooring dolphins, to provide a total berth 

length of 350m. An open pile structure with suspended deck would be used to construct the 

dolphins.  

The option performs well environmentally, as the open structure would minimise impacts on 

coastal processes and, while there is the potential for indirect disturbance effects on flora and 

fauna during construction, no direct effects are predicted. The quay would extend the Port 

further to the west, which would have landscape and visual impacts.  The construction site is a 

reasonable distance from local residents which would reduce noise and vibration impacts. Due 

to high design complexity, and deep-water piling requirements, this option has a high 

estimated price.  

From a navigational perspective the open structure would be detrimental to arrival and tying 

up, especially during an ebb tide.  During a flood tide there is a potential that the vessel would 

be pinned to the berth, preventing departure. 

The dolphin extension of Berth 5 would accommodate the largest cruise ships; however, the 

dolphins offer a reduced operational flexibility compared to a conventional quay, and don’t 

offer good future extension opportunities.  No additional laydown would be provided by this 

option, meaning that the offshore windfarm sector could not be accommodated without 

sterilising large areas of the Invergordon Service Base for the construction period.  Therefore, 

this option is not viable.  

2.3.7 Extend Berth 5 to the West 

This option entails the construction of a new 200m long berth to the west of Berth 5, utilising 

a piling barge.  An open structure would be utilised with a suspended deck in the region of 

30m wide, hence a significant amount of material is required.  This would provide a total berth 

length of 350m when combined with Berth 5. 

The environmental impacts of the project are relatively low; the open structure would minimise 

impacts on coastal process and, while there is a potential for disturbance effects on flora and 

fauna during construction, no direct effects are predicted. The quay would however extend the 

Port further to the west, which would have landscape and visual impacts.  The construction 

site is a considerable distance from local residents, which would keep the noise and vibration 

impacts low. Marine and EPS licenses would be required.  Experience from Phase 3 would 

suggest deep piles will be required which could be technically complex. 

From a navigational perspective the open structure would be detrimental to arrival and tying 

up, especially during and ebb tide.  During a flood tide there is a potential that the vessel 

would be pinned to the berth, preventing departure. 

The quay would be of practical use to a number of sectors and the total 350m berth would 

accommodate the largest cruise ships.  If required in the future, dolphins could be added to 

extend the capacity further.  This option also provides an additional berth to meet the wind 

energy sector requirements, however no additional laydown would be provided, meaning the 

laydown requirements could not be met without sterilising much of the Invergordon Service 

Base during construction.  As such this option is not viable in isolation, without the provision 

of additional laydown. 
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2.3.8 Reclaim North of Phase 3 

This option consists of creating an additional 5.27Ha of laydown surface by filling a shallow-

water littoral area to the north of the Phase 3 development site. 

A major proportion of construction activities would be undertaken from adjacent land areas 

so, although a considerable amount of infill materials would be needed in order to raise the 

5.5Ha platform, the technical complexity of the works is expected to be minimal. The 

construction cost is expected to be moderate. 

However, the environmental performance of this option is low, as it has the potential to cause 

significant coastal processes impacts, and the littoral area that will be covered is protected 

under the Cromarty Firth SPA and SSSI designations. It would also have significant impacts on 

the landscape, as the new area would effectively replace a littoral beach highly visible from 

road B817; a recreational area, and local dwellings. 

The extensive laydown area (5.27Ha) would be of practical use to a number of sectors and 

allow the wind sector’s laydown requirements to be provided in a single annex of the 

Invergordon Service Base. However, this option provides no additional berthing.  A separate 

berth would have to be provided for offshore wind farm construction elsewhere on the Service 

Base, reducing capacity for other sectors.  In addition, this option does not improve 

functionality for cruise ships. This option doesn’t meet all requirements, unless constructed in 

conjunction with additional berthing options.  Hence it was decided that this option should 

not be progressed. 

2.3.9 Combined Extension of Berth 5 and Reclamation West of Phase 3 

Extending Berth 5 to the west as discussed in Section 2.3.7 was identified as being a good 

solution to the berthing issue, however it didn’t address the land reclamation requirement.  A 

new option was therefore considered to extend Berth 5 in a similar way to that used during 

the Phase 3 development, utilising a piled quay face and reclamation through infilling behind.  

The area of the infill could be tailored to meet laydown requirements.   This option provided 

all the benefits of extending Berth 5, and the majority of benefits of reclaiming north of Phase 

3 (See Section 2.3.8); without directly impacting upon the SPA/SSSI and adjacent Linear Park.  

In addition, the laydown would be further from residential properties in the village than a 

reclamation to the north of Phase 3.    

2.3.10 Preferred Option 

In 2015 the ‘Rochdale Envelope’ redline boundary option was submitted to Marine Scotland 

to inform their EIA Scoping Opinion.  This was based on a berth and laydown area to the west, 

and potentially the north (but not the full way to the shore) of Phase 3.   This option was also 

discussed at a workshop attended by local stakeholders in October 2015.  Since then, the 

option has been developed further and is now in the detailed design process; taking account 

of potential customer requirements, environmental impacts, and costs.  The proposed design 

is discussed in detail in Chapter 3.   

The main features to note are that the proposed Berth 6 is a 215m long berth and aligned to 

Berth 5, such that the combined berth 5-6 length is 369m; long enough to accommodate the 

largest cruise ships.  The 4.5Ha of additional laydown area is immediately adjacent to Phase 3 

and will provide one large laydown area which can support the offshore renewable sector with 

minimal interference to the rest of the Service Base operations.  The laydown area adjacent to 

the berth will provide ample space for buses and visitor reception facilities for the cruise sector.  
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The berth and laydown area are suitable for use by the offshore oil and gas sector and, by 

meeting all the requirements of the other sectors utilising the Service Base, ensures that PoCF’s 

existing services to the oil and gas industry can be maintained. 
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3 Project Description 

3.1 The Project Elements 

The Phase 4 proposal constitutes the following elements: 

• Laydown: reclamation of an additional 4.5 Ha of laydown space to the west of Phase 3.  

Including revetment, the footprint will be approximately 6.3Ha.  The laydown area will 

have appropriate drainage via an oil and silt interceptor.  The surface finish will be 

compacted stone to allow for settlement.  An impermeable surface may be applied at 

a later date depending on operational requirements;   

• Berth 6: additional 215m of berthing to the west of Phase 3, to provide one continuous 

berthing face.  The sea bed will be dredged to 12mCD to allow access by cruise and 

other large vessels.  This will need to be tapered with appropriate slopes at the edges 

for stability, hence the dredge footprint is greater than the berthing area; and 

• Fendering: fenders will be installed on the existing Berth 5 (to the front of Phase 3) and 

the proposed new Berth 6. 

The laydown construction will be similar to that of the Phase 3 laydown area.  A rock armoured 

revetment will be placed around the perimeter.  A geotextile membrane will then be installed 

to allow the area to be infilled while allowing water to move in and out of the area.  Once the 

area is reclaimed, appropriate drainage, bollards and services will be installed prior to 

surfacing. 

The quay wall will be piled.  The installation of the piles is likely to require a combination of 

vibro and percussion piling with supporting horizontal anchors.  Dredging will be required to 

facilitate the land reclamation and to obtain appropriate depths at the berth.  

3.2  The Location  

The proposed development is to the west of the existing Invergordon Service Base adjoining 

the Phase 3 development, with grid reference NH698 683.  The full development is below the 

Mean Low Water Spring (MLWS).  The proposed redline boundary is shown in Drawing 30.3.1. 

The coordinates of the boundary points are provided in Table 3.2.1.   

The area encompassed within the red line boundary includes: 

• The area to be reclaimed including the associated rock revetment; 

• The dredge berth pocket, and associated slopes; 

• Berth 5 and 6 fendering; 

• Construction laydown area (on the existing Phase 3); and 

• Area required to provide a connection to services on Phase 3. 
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Table 3.2.1: Red Line Boundary Coordinates 

Point Latitude Longitude National Grid Ref 

1 N57o41.188” W04o10.886” NH70041 68385 

2 N57o41.093” W04o10.871 NH70050 68209 

3 N57o41.099” W04o10.734” NH70186 68215 

4 N57o41.059” W04o10.728” NH70190 68143 

5 N57o41.053” W04o10.886” NH70032 68135 

6 N57o40.977” W04o10.875” NH70039 67994 

7 N57o41.959” W04o11.305” NH69610 67974 

8 N57o41.070” W04o11.176” NH69745 68176 

9 N57o41.190” W04o11.195” NH69734 68400 

10 N57o41.201” W04o10.949” NH69978 68412 

11 N57o41.186” W04o10.947” NH69980 68384 

3.3 Project Design  

The Phase 4 Development will provide an additional 215m of berthing to the west of Berth 5; 

providing a combined berth length of 369m long.  The new Berth 6 will be suitable for a variety 

of uses including the largest cruise ships which cannot be berthed on existing infrastructure.  

The 4.5Ha of laydown space joining onto the Phase 3 development will provide a combined 

laydown area of 9.5Ha for the two Phases.  The proposed site layout is provided in Drawing 

30.3.2. 

3.4 Construction  

3.4.1 Site Set-up 

Prior to construction activities starting, a temporary fence will be erected to segregate the 

construction site from the operational activities on the Invergordon Service Base.  Temporary 

offices and welfare facilities will also be located within the temporary fence for the construction 

staff.  

3.4.2 Revetment Toe Dredge 

The revetment footprint will be dredged to facilitate the formation of a stable revetment 

structure and in the placement of competent material.  Drawing 30.3.3 Sections A-A and B-B 

provide cross sections of the north and west revetment toe dredges respectively.  Locations of 

the cross sections are provided on Drawing 30.3.4. 

The resultant site dredge arisings are expected to include a range of materials from silts to 

pebbles.  The finer materials are not ideal for use as infill.  A backhoe dredger is likely to be 

utilised for the revetment dredge.    The volume of material arising is expected to be in the 

order of 10,000m3.  An engineering design will be made as to whether or not the material can 

be reused in the infill by sideswiping into the reclamation area; or if the material is to be placed 

into a split hopper barge and taken to the Sutors disposal ground. Potentially 40-60% could 

be reused. 
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3.4.3 Revetment Construction 

The revetment will be constructed by placing various grades of rock onto the seabed within 

the footprint previously dredged. Rock armour protection will be placed on the exposed 

frontage of the revetment along both western and northern extents.  Geotextile membrane 

will be placed on the inside face of the rock revetment to contain the infill material.  It is 

assumed that the rock and geotextile membrane will be delivered by road, with the materials 

deposited on site for placement by machinery including long reach excavators.  However, the 

materials may also be delivered by sea depending on Contractor preference.  Detail of the 

revetment design is provided in Drawings 30.3.5 and 30.3.6. 

3.4.4 Phase 3 Rock Armour Removal 

The rock armour currently in place along the western edge of the existing Phase 3 

development will need to be removed where the new and existing structures interface.  This is 

to mitigate settlement issues due to the presence of cavities between the rock armour and 

also to remove possible obstructions during quay wall pile installation.  The rock armour 

removed will be re-utilised in the construction of the Phase 4 revetment. 

3.4.5 Quay Wall and Anchor Piling 

The Phase 4 quay wall will be of combi-wall formation and comprise of around 82, 24mm thick 

tubular piles of circa 2.032m diameter, with double AZ-18 infill sheet piles between the tubular 

sections, as shown in Figure 3.4.1. There is variation in the geology in the area of the quay wall.  

It can however be split into three sections for the purpose of engineering design (west, 

intermediate and east).  The pile lengths required in each of the three sections will be different.  

The pile lengths are anticipated to vary in length between 38m in the west to 46m in the east.  

A second row of 24mm tubular piles, approximately 0.9m in diameter will be installed behind 

the quay wall and within the reclaimed area for the purposes of forming the buried anchorage 

system.  These will be approximately 15m in depth.   Both vibro and percussion piling will be 

required to install the piles due to site ground conditions, with vibro hammers used to drive 

the piles to refusal and then an impact hammer will be used to drive the piles to their design 

depth as required.  The pile sections will be delivered by sea.  Detail of the quay wall design is 

included in Drawings 30.3.5 and 30.3.6. 

 

Figure 3.4.1: Combi Wall Cross Section View 

3.4.6 Tie Rods  

Where technically feasible the design will utilise one row of tie rods to connect the quay wall 

combi-wall formation to the anchor wall.  These tie rods are anticipated to be installed above 

low water and will be buried during the infilling works.  However, there is a possibility that the 

ground conditions will require lower tie rods for a portion of the wall.  The aim is to avoid and, 

if not, minimise the need for divers for installation purposes.  Although diving works would be 

strictly controlled to adhere to all appropriate protocols, diving is still recognised as posing a 

significant health and safety risk.  Tie rods are anticipated to be delivered to site by sea. 
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3.4.7 Infilling  

Infill material will be placed within the area formed by the bounding revetment structure and 

the combi-piled wall to the south.  This infill will form the main reclamation and will provide 

the hardstanding laydown of the Phase 4 development. 

The material utilised will include dredge arisings which are suitable for inclusion within the 

structure in addition to appropriately sourced engineering grade fill materials.   

Infilling will be completed in stages and in accordance with appropriate construction 

sequencing, with material transfer throughout the site achieved using appropriately sized bulk 

handling machinery. 

The total area for land reclamation is in the region of 4.5Ha with a total volume requiring infill 

of approximately 320,000m3. The infill material sourced from dredge activities will be high in 

water content and, as such, may be required to drain, with temporary systems such as a weir 

being utilised to allow the water to be removed if necessary.  To prevent escape and transfer 

of infill material into the surrounding waters, temporary measures such as silt curtains will be 

utilised until the full area has been surrounded by the revetment and quay wall. 

3.4.8 Berth Dredging 

Dredging of the berth and associated navigational areas will be carried out to -12m Chart 

Datum (CD).  To ensure stability of adjacent bed materials, dredge slopes of up to 1 in 5 will 

be utilised to merge the dredge pocket into the surrounding sea bed.  See Drawings 30.3.3 

and 30.3.4.  The volume of material to be dredged is approximately 100,000m3 and will be 

captured by a number of methods depending on the stiffness of the bed materials 

encountered.  This could be anticipated to include backhoe and cutter-suction forms. 

It is planned that the dredge arisings will be placed within the reclamation, however this will 

be dependent upon the material falling within the appropriate grading curves for engineering 

fill.  It is expected that 40-60% of the material may be suitable for reuse.  The remaining 

material will be disposed of at the Sutors dredge arisings disposal site.  The volume of material 

for disposal could be between 40,000m3 and 60,000m3. 

3.4.9 Surfacing and Furniture 

3.4.9.1 Surfacing 

The design is to provide a 30m wide reinforced concrete apron slab to the rear of the quay 

wall to provide one continuous surfacing between Berth 5 and Berth 6 with the aim of 

facilitating loading and unloading of cargo.  The concrete apron slab installation may be 

postponed, and a crushed stone finish utilised instead.  This will be determined by the 

requirements of the initial berth user.  Geotextile membranes and potentially shallow material 

containment products will be utilised to minimise material movement over the rest of Phase 

4.  It will then be finished with crushed stone.  This may be upgraded to an impermeable 

surface after an appropriate period of settlement. 

3.4.9.2 Drainage 

The Phase 4 laydown will be drained utilising a French drainage system in conjunction with the 

quayside apron slab runoff, captured via channel drains installed to the rear of the slab.  Both 

systems will connect into the one drainage discharge system, anticipated to be through 
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appropriately sized interceptors with penstock control, thus permitting cessation of flow into 

the Firth if required.  If the quayside concrete apron installation is postponed, as discussed in 

Section 3.4.8.1, then French drains will initially be installed into that area. 

3.4.9.3 Bollards 

Mooring bollards will be installed along the quay cope beam to aid the restraint of vessels 

berthed at the quay.  The numbers, rating and location will be appropriate for the size of 

vessels visiting the facility.  Four large bollards will be installed within the laydown area to allow 

for the berthing of very large vessels.  These have not been fully designed yet, however it is 

assumed that they will require a large concrete foundation to be installed within the 

reclamation, which the bollard can be bolted onto.  As this will only be required for large 

vessels depending on the initial use of Phase 4, the bollards may not be bolted on to the 

fixings, so that the laydown area is kept free of obstructions. 

3.4.9.4 Fendering 

A proprietary fendering system comprising cell fenders fronted by a steel panel are anticipated 

to form the permanent feature of the quayside for installation on both the proposed Berth 6 

and existing Berth 5.  Up until installation of these systems, it is anticipated that pneumatic 

fenders which are currently in use at the Invergordon Service Base would continue to be used 

at these berths.   

Cathodic protection will be installed on the quay wall to prevent corrosion. 

3.4.9.5 Lighting  

25m High Mast Lighting (HML) towers with multiple luminaires on each HML shall be installed.  

Smaller boundary lights providing a maximum of 5 lux may also be required.  The lights will 

be controlled such that the number of active luminaries can be restricted, with the aim of 

minimising light pollution and energy usage while maintaining safe illumination for the tasks 

in progress. In order to prevent fouling by birds, particularly gulls, bird deterrent spikes will be 

fitted to all lighting towers. 

3.4.9.6 Services 

Electrical connections will be available on Phase 4, the cabling for which will be in conduits 

within the reclaimed land, which will also service the lighting towers.   

Water hydrants will be installed on Phase 4 to supply water as required for projects.  This may 

require the installation of additional water tanks elsewhere on the Invergordon Service Base 

to manage peak demands.  

3.4.10 Programme 

Figure 3.4.2 provides an outline construction programme for Phase 4.  Construction work is 

programmed to start in November 2018, with some initial site set-up work being undertaken 

in October.  The revetment toe dredge will be started, and revetment construction can start 

once there is a sufficient toe area dredged and the backhoe dredger is out of the way.   

The Phase 3 rock armour removal timing needs to take into account the need for it to be in 

place to prevent damage to Phase 3 prior to the new revetment being in situ, to provide 

protection.  Therefore, it is unlikely that it will be removed during the first winter.  In addition, 

the rock armour removal needs to take into account ornithological and otter usage (see 
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Chapters 11 and 13).  As shown in the programme, it isn’t on the critical path and, as such, a 

decision as to when it should be removed will be based on ecological survey findings, 

engineering assessment of Phase 3 protection requirements, and when the material is required 

for revetment construction.  Sections may be removed at different times.   

 

Figure 3.4.2: Outline Construction Programme 

The quay wall pilling will commence once the piles have been delivered, with the anchor piles 

and tie rods following on behind.  To meet the construction programme, dredging and infilling 

are likely to commence prior to the full Phase 4 area being surrounded.  As such additional 

engineering measures, and potentially additional secondary mitigation such as silt curtains will 

be employed to allow infilling to commence.   

Surfacing and furniture installation is likely to overlap with infilling, to meet the construction 

deadline. 

3.5 Operations 

The Phase 4 Development, like the rest of the Invergordon Service Base, will be a multiuse 

facility.  For the purpose of assessment, a number of potential operational scenarios will be 

considered, namely Offshore Wind, Cruise and Oil and Gas. Each of these uses is discussed in 

turn below.  Note that it is not possible for these scenarios to overlap, as they all require the 

berth. 

Cruise ships don’t visit in the winter months; hence Phase 4 could be utilised for oil and gas 

activities in the winter when there are no cruise ships visiting. 
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3.5.1 Offshore Renewables Scenario 

The Invergordon Service Base is suitably located to act as the Interim Delivery Port to offshore 

wind developments in the Moray Firth and further afield.  Interim Delivery Ports allow the 

windfarm supplier to deliver the turbine components (towers, nacelles and blades); for storage, 

preservation and an element of pre-assembly prior to being loaded out for installation in the 

windfarm. 

Two berths are required; one for the delivery of components and one for the load out of 

components.  On the quayside adjacent to the delivery berth an area is required for the 

unloading of components.   Adjacent to the loadout berth a preassembly and load out area is 

required.  Storage space is also required.   

The Phase 4 Development does not provide enough berthing or laydown space on its own.  

Hence for the Offshore Wind Scenario, Phases 1-4 are required.  As the Invergordon Service 

Base could only accommodate the sector if Phase 4 is constructed it is appropriate to assess 

this scenario in combination with Phases 1-3.  

An operational scenario has been developed for the purpose of assessment only.  Actual 

operations may vary from this, but the scenario is considered to be a realistic worst-case 

scenario and as such any resulting effects would be typical of the offshore windfarm use of the 

area.  

It is assumed that the existing Berth 5 and adjacent quay would be utilised for the delivery of 

components.  The proposed Berth 6 would be utilised for the load out of partially assembled 

wind turbines, with the new quayside used for load-out and the area immediately to the north 

utilised for pre-assembly.  The remainder of Phase 3 and 4 would be utilised in conjunction 

with Phases 1 and 2 for storage.  

For the purpose of assessment, it is assumed that a vessel equivalent to the BBC Texas is 

utilised for importing components, and the load-out would be onto a vessel such as the 

Stanislav Yudin or Brave Tern which have on-board craneage to facilitate load-out.  

Various equipment including craneage and Self-Propelled Modular Transporters (SPMT) will 

be required to move and assemble components on the site.  Assembly of the towers (and 

internal equipment) may be completed in the pre-assembly area.  Towers may be up to 90m 

in height; a maximum of 16 of which could be in assembly at any one time.  The loadout area 

may have 4 complete turbine sets (towers, blades stacked in installation frames and nacelles) 

awaiting load out. 

The worst-case scenario for the purpose of assessment is that components are being delivered, 

hence there is a vessel on Berth 5.  Partially assembled wind turbines are being loaded out 

onto a vessel docked on Berth 6.  Four turbines are awaiting loadout, sixteen towers are in pre-

assembly and the laydown area is full of components, with the majority of equipment being 

operated.  This worst-case scenario will be utilised for the assessment of effects such as noise 

and landscape and visual.  It should however be noted that the presence of two vessels on the 

berths simultaneously will be a rare occurrence and that the number of components on site 

will vary throughout the windfarm construction works.  24-hour working is assumed, to allow 

for the loading and unloading of vessels when they arrive at the Port, however the bulk of the 

pre-assembly work will be carried out between 7am and 7pm. 
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3.5.2 Cruise Scenario 

Coupled with Berth 5, Berth 6 could host any size of cruise vessel.  Cruise vessels typically arrive 

in the morning between 7am and 10am.  They berth for the day to allow their passengers to 

disembark and visit Invergordon and partake in tours to other Highland tourist destinations. 

The cruise ships depart in the evening between 5pm and 9pm.   Coaches arrive in the morning 

to take passengers on full and half-day tours.  Morning tours return in the middle of the day 

to drop off and collect passengers for afternoon tours.  Evening drop off times are determined 

by the ships departure times.  Some passengers elect to undertake private tours or utilise 

public transport or taxis to visit the surrounding area.  Passengers and cruise vessel crew also 

walk into Invergordon to visit the shops and attractions, such as the museum and the murals. 

As discussed in Chapter 2, the cruise sector already visits the Cromarty Firth, hence cruise ships 

already have effects on Invergordon and the Highlands.  The development of Phase 4 may 

result in slight changes to specific effects e.g. visual impacts associated with the coaches 

picking up and dropping off in a new location.  However, many impacts will be as per the 

current baseline. The development of Phase 4 will however facilitate the growth of the sector 

and hence the increase will have traffic and socioeconomic effects.  The approach to 

assessment regarding cruise ships is therefore specific to the given topic areas and is explained 

in each chapter. 

3.5.3 Oil and Gas Scenario 

Berth 6 may be utilised for oil rig Inspection, Repair and Maintenance (IRM).  This would likely 

mean the asset would moored alongside Berth 6, with support facilities such as offices and 

storage on the Phase 4 laydown area. 

3.6 Maintenance 

The reclaimed area will be subject to settlement, especially in the first few years after 

construction.  This is likely to lead to a need for surfacing to be topped up and flattened, to 

maintain a good operating surface.  This will be carried out on an adhoc basis as required.  It 

may need limited quantities of material to be delivered by road to recreate the required stone 

surface finish and level.   

There will be a requirement for maintenance dredging to be carried out as part of the Port’s 

ongoing dredging plans.  This is likely to be on a 3 to 4 yearly basis. 

The drainage system will be subject to regular checks and maintenance to ensure that the 

interceptors are functioning effectively. 

In the long term (decades), there may be requirements to augment/replace rock armour, and 

repair cope beams, resurface concrete pads etc.  Cathodic protection will be maintained to 

minimise corrosion of the steel piles. 

Furnishings such as bollards, fenders and lighting columns will require periodic maintenance, 

but nothing of the scale that requires specific considering within the EIAR.   
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3.7 Decommissioning 

As with all the Port facilities, there are no foreseeable decommissioning plans.  The aim will be 

to maintain the new development in a usable state.  If it were to be decommissioned, the 

elements could be removed from the seabed in a reverse of the construction process.  This is 

very unlikely and, as such, decommissioning has not been assessed within this EIAR. 
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4 Statutory Context & Policy 
This chapter provides a summary of the statutory requirements for the proposed Phase 4 

Development, as well as highlighting the policies that may apply to the determination of the 

Marine Licence application.  

4.1 Marine Licence 

Under the Marine (Scotland) Act 2010 a number of activities listed under Part 4, Section 21 of 

the Marine (Scotland) Act 2010 require a Marine Licence issued by the Marine Scotland 

Licensing Operations Team (MS-LOT).  This includes any activity where the project intends to: 

• Deposit or remove substances or objects in the sea either on or under the seabed, 

• Construct/alter/improve any works in or over the sea or on or under the seabed, 

• Remove substances or objects from the seabed, or 

• Dredging activity, 

under the Mean High Water Springs (MHWS) line, are all subject to Marine Licence according 

to the Act [Scottish Ministers, 2010].  All of Phase 4 is below the MHWS and hence will require 

a Marine Licence.  In addition, there will be a requirement for dredging and dredged spoil 

disposal, which also requires a Marine Licence. 

4.2 Environmental Impact Assessment 

The Construction of harbours and port installations fall under Section 10(e) of Annex II of the 

Environmental Impact Assessment Directive, and as such fall within the Marine Works (EIA) 

(Scotland) Regulations 2007 as amended.  A scoping report was submitted in September 2015 

to provide Marine Scotland and their consultees appropriate information.  A response was 

received in November of that year.  

It is noted that The Marine Works (Environmental Impact Assessment) (Scotland) 2017 

regulations came into force on the 16th of May 2017, to transpose Directive 2014/52/EU 

[Scottish Ministers, 2017].  The new regulations replace and revoke the Marine Works 

(Environmental Impact Assessment) Regulations 2007.  This update reflected the changes to 

the European Directive 2014/52/EU and includes the need for an EIA Report (EIAR) to be 

produced instead of an Environmental Statement. 

Part 12 of the 2017 EIA Regulations includes transition arrangements for projects scoped prior 

to the 16th of May 2017, such that only parts of the newer regulations apply.   Hence, the 

Phase 4 Development falls under the transition arrangements documented in Section 40 of 

the 2017 Regulations. 

4.3 Marine Pre-Application Consultation  

The Marine Licensing (Pre-application Consultation (PAC)) (Scotland) Regulations 2013, 

prescribe the marine licensable activities that are subject to pre-application consultation and, 

in combination with the Marine (Scotland) Act 2010, set out the nature of the pre-application 

process [Scottish Government, 2013a]. The legislation came into force on 1st January 2014 and 

applies to all relevant Marine Licence applications submitted to MS-LOT on or after 6 April 

2014.  The Phase 4 Development falls within these regulations as it covers an area larger than 

one hectare (Ha). 
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4.4 Planning Consent 

Under the Town and Country Planning (Scotland) Act 1997, any type of development, i.e. 

carrying out of building, engineering, mining or other operations in, on, over or under land, or 

the making of any material change in the use of any buildings or other land, over the Mean 

Low Water Springs (MLWS) line will require a Planning Consent issued by The Highland 

Council.  The exception to this is developments falling under the permitted development rights 

of the harbour under the Harbours Act 1964, which apply in this case.  Under the Cromarty 

Firth Port Authority Order of Confirmation Act 1973 Parts III & IV, PoCF has the powers to 

reclaim, dredge and develop the Port within the area set out in Schedule 1. The entire footprint 

of the proposed development is within this area of jurisdiction.  

4.5 European Protected Species 

If it is determined that the development of construction activities will likely affect European 

Protected Species (EPS) listed under the Conservation (Natural Habitats, &c.) Regulations 1994 

(as amended); which includes dolphins, harbour porpoises and European otters; an EPS Licence 

will be required [UK Government, 1994]. An EPS licence will only be granted if it is proved that: 

(1) The project is of Imperative Reasons of Overriding Public Interest;  

(2) There are no satisfactory alternatives; and 

(3) The proposed action must not be detrimental to the maintenance of the species at 

'favourable conservation status'. 

Depending on the construction techniques, there is a potential to disturb dolphins and 

harbour porpoises.  There is evidence of European otters in the area (see Chapter 13: Ecology 

– Otters for further details), with a potential layup area identified 178m from the main 

construction site and 65m from Berth 5. The installation of fenders onto Berth 5, particularly 

the eastern end, may give rise to disturbance at the potential layup site.  If the layup is 

confirmed an EPS licence may be required for fender installation works.  

4.6 Habitats Regulations Appraisal  

A Habitats Regulations Appraisal (HRA) is required when a plan or project potentially affects a 

European Natura site. The Natura sites network in the United Kingdom (UK) consists of Special 

Protection Areas (SPAs) and Special Areas of Conservation (SACs). The legislative context for 

this requirement is based on Article 6(3) of the Habitats Directive (92/43/EEC), Article 4(4) of 

the Birds Directive (2009/147/EC), and The Conservation (Natural Habitats, &c.) Regulations 

1994 (the Habitats Regulations) [European Commission, 1992, 2010; UK Government, 1994]. In 

Scotland, the Scottish Planning Policy document ensures that Ramsar sites, which are normally 

included in an HRA assessment, overlap with Natura sites and are therefore protected under 

the same legislation. If a likely significant effect is predicted on a Natura Site, then an 

Appropriate Assessment (AA) must then be carried out. The AA must demonstrate that the 

proposal will not adversely affect the integrity of the site. Should this requirement not be 

satisfied, a project would only receive consent (as Marine Licence and/or Planning Consent) if: 

(1) Imperative Reasons of Overriding Public Interest are proved; and  

(2) There are no satisfactory alternatives. 
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The Phase 4 Development may affect the adjacent Cromarty Firth SPA.  As such an appropriate 

assessment for this designated area will need to be carried out by the competent authority. 

Further designated sites which have ecological connectivity to the Phase 4 Development site 

will also need to be considered. HRA and AAs are carried out by competent authorities, 

however information has been provided to inform the HRA within this EIAR. An HRA Pre-

Screening Report has been produced as part of the EIAR process and is attached as Appendix 

J.1.   

4.7 The Water Environment (Controlled Activities) (Scotland) Regulations 

2011 (as amended) 

Controlled Activities Regulations (CAR) authorisations are required for various activities 

[Scottish Ministers, 2011]. These include:  

• abstraction of water from the water environment; and  

• any activity liable to cause pollution of the water environment, including discharges 

of pollution matter. 

During construction, there may be a need to abstract seawater for activities such as material 

dampening, to control dust.  During construction and operation there is a potential for surface 

water and water abstracted from excavations to require discharge to the water environment, 

hence there may be requirements for CAR Authorisations. Further information on water 

abstraction can be found in Chapter 18: Materials and Waste, and water discharges in Chapter 

21: Water Quality. 

4.8 Policy Context 

4.8.1 National Marine Plan 

As the project is below the MHWS and within 12 nautical miles (nm) of the Scottish coastline 

it falls within the remit of the Marine (Scotland) Act 2010. The 2015 Scottish National Marine 

Plan (NMP) covering inshore waters is a requirement of the Act.  The NMP lays out the Scottish 

Minister’s policies for the sustainable development of Scotland's seas and provides General 

Planning Principles (GENs), most of which apply to the proposed Phase 4 Development 

[Scottish Government, 2015].  Many GENs are specific to environmental topics; these are 

identified in Table 4.8.1, along with the considerations made by the Phase 4 Development in 

order to meet the requirements. The GENs have been considered during the EIA process, and 

further detail is provided in the relevant sections of this document.
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Table 4.8.1: Scottish National Marine Plan: GENs 

General Planning 

Principal 

Requirement Phase 4 Considerations Chapter 

GEN 2: Economic 

benefits 

‘Sustainable development and use which provides 

economic benefit to Scottish communities is 

encouraged when consistent with the objectives and 

policies of this Plan.’ 

A socio-economic analysis was carried out and it was 

found that there will be an overall benefit to the local 

area, the region and Scotland as a result of the 

proposed development. This is due to increased job 

potential during construction, and operational impacts 

of increased cruise ship potential and support in the 

offshore renewables industry. 

17 

GEN 3: Social 

benefits 

‘Sustainable development and use which provides 

social benefits is encouraged when consistent with 

the objectives and policies of this Plan.’ 

Social benefits primarily arise due to the economic 

benefits, associated job creation and increased 

sustainability of local services. 

17 

GEN 5: Climate 

Change 

 

‘Marine planners and decision makers must act in the 

way best calculated to mitigate, and adapt to, climate 

change.’  

The proposed development on completion will be able 

to support larger cruise ship vessels which use less fuel 

per person than smaller cruise ships, resulting in a 

reduced carbon footprint. The development also has 

the potential to contribute towards the offshore 

renewable sector, which again would be a beneficial 

effect on tackling climate change.  The design takes 

into account flood, to ensure it will withstand climate 

change related challenges. 

8 & 9 

GEN 7: Landscape 

and Seascape 

‘Marine planners and decision makers should ensure that 

development and use of the marine environment take 

seascape, landscape and visual impacts into account.’ 

A landscape and visual impact assessment was carried 

out as part of the EIA process.  Some operational 

scenarios will give rise to temporary, reversible 

significant effects. 

16 

GEN 8: Coastal 

Process and 

Flooding 

 

‘Developments and activities in the marine environment 

should be resilient to coastal change and flooding, and not 

have unacceptable adverse impact on coastal processes or 

contribute to coastal flooding.’ 

Current and sediment modelling has been carried out 

and very localised small changes are expected.  The 

development will not make a significant contribution to 

coastal flooding.   

9 
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General Planning 

Principal 

Requirement Phase 4 Considerations Chapter 

GEN 9: Natural 

Heritage 

‘Development and use of the marine environment must: 

(a) Comply with legal requirements for 

protected areas and protected species. 

(b) Not result in significant impact on the 

national status of Priority Marine Features. 

(c) Protect and, where appropriate, enhance 

the health of the marine area.’ 

Ecological features of interest have been provided 

within this EIAR. Legal requirements have been taken 

into consideration throughout. Mitigation measures 

are outlined in each of the Chapters 11-15, and in the 

Construction Environmental Management Document 

(CEMD). There are no significant residual impacts on 

any Priority Marine Features due to the proposed 

development.  

10-15 

GEN 10: Invasive 

Non-Native Species 

‘Opportunities to reduce the introduction of invasive non-

native species to a minimum or proactively improve the 

practice of existing activity should be taken when decisions 

are being made.’ 

Mitigation methods are put in place in the CEMD to 

ensure no accidental introduction of invasive non-

native species. 

15 & 21 

GEN 11: Marine 

Litter 

‘Developers, users and those accessing the marine 

environment must take measures to address marine litter 

where appropriate. Reduction of litter must be taken into 

account by decision makers.’ 

Measures laid out in the CEMD are put in place to 

minimise the production of marine litter and to ensure 

appropriate waste removal.  

18 

GEN 12: Water 

Quality and 

Resource 

‘Developments and activities should not result in a 

deterioration of the quality of waters to which the Water 

Framework Directive, Marine Strategy Framework Directive 

or other related Directives apply.’ 

A water framework assessment has been completed in 

Chapter 21: Water Quality, taking into account the 

findings of Chapter 9: Coastal Processes, Ground 

Conditions and Contamination and Ecology Chapters 

11-15. 

9, 11-15, & 

21 

GEN 13: Noise ‘Development and use in the marine environment should 

avoid significant adverse effects of man-made noise and 

vibration, especially on species sensitive to such effects.’ 

Underwater noise emissions from piling have been 

modelled in Chapter 7, and potential impacts on 

marine mammals and fish assessed in topic specific 

chapters.  Marine mammal mitigation has been 

identified in Chapter 12 and the CEMD. No significant 

residual effects persist. 

7, 12, & 14 

GEN 14: Air Quality ‘Development and use of the marine environment should 

not result in the deterioration of air quality and should not 

breach any statutory air quality limits.’ 

With the provision of a Dust Management Plan, and 

further measures laid out in the CEMD, no significant 

8 
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General Planning 

Principal 

Requirement Phase 4 Considerations Chapter 

effects on air quality due to dust or greenhouse gas 

emissions are predicted.  

GEN 17: Fairness ‘All marine interests will be treated with fairness and in a 

transparent manner when decisions are being made in the 

marine environment.’ 

PoCF have had open and honest dialogue with 

stakeholders in the development of the Marine Licence 

submission and will publish the submission to ensure 

transparency.  

 

GEN 18: 

Engagement 

‘Early and effective engagement should be undertaken 

with the general public and all interested stakeholders to 

facilitate planning and consenting processes.’ 

Pre-Application Consultation has been completed and 

a report provided to support the Marine Licence 

application. 

PAC Report 

GEN 19: Sound 

evidence 

‘Decision making in the marine environment will be based 

on sound scientific and socio–economic evidence.’ 

Information provided in this EIAR is based on current 

available scientific evidence, to inform the decision-

making process. The socio-economic analysis was 

undertaken using the most up to date figures available. 

 

GEN 21: Cumulative 

Impacts 

“Cumulative impacts affecting the ecosystem of the marine 

plan area should be addressed in decision making and 

plan implementation.” 

Cumulative impacts are summarised in Chapter 5: 

Methodology, and relevant projects are then 

considered within the topic-specific chapters. 

5, 6-21 
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The NMP lays out sector specific objectives and policies.  The relevant objectives for shipping, 

ports, harbours and ferries are as follows: 

• Safeguarded access to ports and harbours and navigational safety; 

• Sustainable growth and development of ports and harbours as a competitive 

sector, maximising their potential to facilitate cargo movement, passenger 

movement and support other sectors; and 

• Best available technology to mitigate and adapt to climate change, where possible, 

supporting efficiencies in fleet management and ensuring port infrastructure and 

shipping services are able to adapt to the consequences of climate change. 

Consideration of the provision of facilities for shoreside power in new 

developments to allow for this to be provided when markets require it, if it becomes 

cost effective to do so. 

The relevant Marine Planning Policies for shipping, ports, harbours and ferries are: 

• TRANSPORT 4: Maintenance, repair and sustainable development of port and 

harbour facilities in support of other sectors should be supported in marine 

planning and decision making.  

• TRANSPORT 5: Port and harbour operators should take into account future 

climate change and extreme water level projections, and where appropriate take 

the necessary steps to ensure their ports and harbours remain viable and resilient 

to a changing climate.  Climate and sea level projections should also be taken into 

account in the design of any new ports and harbours, or of improvements to 

existing facilities. 

• TRANSPORT 7: Marine and terrestrial planning processes should co-ordinate to: 

provide co-ordinated support to ports, harbours and ferry terminals to ensure they 

can respond to market influences and provide support to other sectors with 

necessary facilities and transport links. 

Marine Planning Partnerships are being developed for 11 regions around Scotland.  They will 

work to develop regional marine plans.  The Cromarty Firth lies within the Moray Firth Region 

but the Marine Planning Partnership for the area has not as yet been established. 

4.8.2 Planning Policy 

Although the proposed development does not require planning consent, due to the close 

proximity to land, it is deemed appropriate to set out the planning policy context.  

The development plan system in Scotland, which provides the framework for considering 

planning applications, is made up of three main documents: 

• The National Planning Framework (NPF); 

• Strategic Development Plans (SDPs); and 

• Local Development Plans (LDPs). 

4.8.2.1 Scottish Third National Planning Framework 

The National Planning Framework (NPF) is a requirement of the Planning (Scotland) Act 2006 

and sets out the strategy for long-term development within Scotland. The third NPF (NPF3), 



 

 

4-8 

 

was published in 2014 and sets out the strategy for development for the next 20 to 30 years 

[Scottish Ministers, 2014].   Of relevance to this development; NPF3 notes that cruise activity 

is expected to develop and may require further investment to accommodate large vessels in 

the future [Scottish Ministers, 2014] . 

All Scottish Planning Policy (SPP) was consolidated into one overall policy document in 

February 2010.  The SPP is also subject to regular updates, and a revised version was published 

in 2014 [Scottish Government, 2014].  

The Scottish Government provides advice and technical planning information in the form of 

Planning Advice Notes (PANs).  Relevant PANs for this Phase 4 Development which will be 

used to support the EIA are identified below: 

• PAN 1/2011: Planning and Noise and associated Technical Advice Note Assessment of 

Noise [Scottish Government, 2011]; 

• PAN 1/2013: Environmental Impact Assessment [Scottish Government, 2013b]; 

• PAN 60: Planning for Natural Heritage [Scottish Government, 2008]; and 

• PAN 79: Water and Drainage [Scottish Government, 2006]. 

4.8.2.2 Highland-wide Local Development Plan 

The Highland Council adopted the Highland-wide Local Development Plan (HwLDP) in 2012 

[Highland Council, 2012]. The HwLDP lays out the planning policies.   The process to update 

the HwLDP is underway and the Main Issues Report (MIR) was consulted on between 25th 

September 2015 – 29th January 2016.  The consultation responses are currently being reviewed, 

in order to inform the revised HwLDP.  No date is available for the publication of the revised 

HwLDP, so for the purpose of the EIA process the 2012 HwLDP will be utilised.  However the 

MIR has been reviewed to identify any areas that are likely to change significantly from the 

2012 version that may affect the Phase 4 Development.  Relevant policies included within the 

HwLDP which will be specifically considered within the EIAR include: 

• Policy 28: Sustainable Design 

• Policy 29: Design, Policy and Place Making  

• Policy 31: Developer Contributions  

• Policy 34: Settlement Development Area  

• Policy 41: Business and Industrial Land 

• Policy 43: Tourism  

• Policy 49: Coastal Development 

• Policy 56: Travel  

• Policy 57: Natural, Built and Cultural Heritage  

• Policy 58: Protected Species 

• Policy 59: Other Important Species 

• Policy 60: Other Important Habitats 

• Policy 61: Landscape 

• Policy 63: Water Environment  

• Policy 64: Flood Risk  

• Policy 65: Waste Water Treatment  

• Policy 66: Surface Water Drainage 
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4.8.2.3 Inner Moray Firth Local Development Plan 

In 2015 the Highland Council adopted the Inner Moray Firth Local Development Plan (IMFLDP) 

[Highland Council, 2015].  The IMFLDP provides the strategy and plans for the area to aid in 

the implementation of Council policy, with specific regard to spatial planning.   Within the 

IMFLDP, Invergordon is noted as playing a role in accommodating the Highland Council’s 

objective to develop the Easter Ross Growth Corridor, due to its excellent connections by sea, 

road and rail. The Invergordon Service Base is identified as being the focus point of economic 

activity in the town.  Two relevant development objectives for Invergordon are highlighted by 

the IMFLPD: 

• Requirement for increased port facilities and to meet future growing demands within 

the energy, freight and tourism industries. 

• Improve the visitor experience; particularly for cruise passengers. 

The proposed development is immediately adjacent to the area noted as IG11 Invergordon 

Harbour Area in the IMFLDP. Therefore, it is assumed that the requirements laid out within this 

section of the IMFLDP are applicable to the proposed Phase 4 Development and, as such, have 

been taken into account. 

4.8.3 National Renewables Infrastructure Plan – Stage 2 

The objective of the National Renewables Infrastructure Plan – Stage 2 (NRIP2) is to assist the 

development of a globally competitive offshore renewables industry in Scotland, through the 

creation of infrastructure to support large scale manufacturing, assembly, deployment and 

operations, and maintenance of offshore renewable energy devices [HIE, 2010].  NRIP2 has 

identified the cluster of proposed marine developments in the Cromarty and Moray Firths, as 

having excellent potential for private developers to base their manufacturing operations.  A 

strong supply chain in offshore renewables is essential for Scotland to remain involved in 

related economic activity.  This proposed Phase 4 Development will address the need for 

additional deep-water berthing and laydown area, to accommodate the growing requirements 

of the renewable energy sector. 
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5 Methodology 

5.1 Overview of Approach and Methodology 

One of the main purposes of the EIA process is to influence and improve design through 

iteration.  Environmental impacts have been considered throughout the project, from the 

development option stage and through into the initial design stages of the project (Section 

Error! Reference source not found.).  Where possible, environmental considerations have b

een incorporated into the design.  The siting and design of the Phase 4 Development has been 

heavily influenced by aspects identified through the EIA process, including public opinion, 

possible visual and noise impacts, and the potential for disturbance of the local fauna 

associated with the development. 

An environmental specialist has been involved throughout the design process and, where 

necessary, appropriate topic experts have been consulted to inform the design.  The project 

design therefore has avoided and minimised impacts wherever possible and, as such, there are 

embedded ‘primary mitigation measures’ to avoid or reduce negative effects. These have been 

incorporated within the assessment of effects. 

In addition, it is assumed that standard construction practices, such as those outlined in 

Guidance for Pollution Prevention documents (tertiary mitigation), have been applied in the 

assessment process and these are captured within the Schedule of Mitigation. 

This section sets out the process undertaken in order to provide a methodical and robust 

assessment of environmental impacts that is used across all chapters of the Environmental 

Impact Assessment Report (EIAR) and aligns to the legislative requirements.  

5.2 Scoping 

Early dialogue with Marine Scotland, The Highland Council, and their various statutory 

consultees was conducted in the form of a Pre-Application Meeting. The advice and guidance 

provided both at the meeting on the 10th June 2015, and the associated written response 

provided by The Highland Council on the 8th July 2015, were taken into account in the 

production of a scoping report.  

A formal request for a scoping opinion, accompanied with the scoping report was then 

submitted to Marine Scotland on the 2nd September 2015, under Section 13, and in alignment 

with Schedule 4 of the Marine Works (EIA) Regulations 2007 as amended [UK Government, 

2007].  The scoping opinion was provided by Marine Scotland on the 30th November 2015. 

The main points raised in the scoping opinion have been identified and considered in the 

production of this document.  A summary table is provided in Appendix E.1.  The scoping 

summary table also details how each point has been addressed and directs the reader to the 

relevant sections of this EIAR.  

Table 16.1 of the scoping report is reproduced below (Table5.2.1).  Items scoped out (grey) 

have not been assessed through the EIAR process, and those in purple and blue have been 

subjected to a full assessment, as laid out in Section 5.4. 

  



 
 

5-2 

Table 5.2.1: Summary of Topics Scoped In and Out 

Topic Construction Operations  

In-Air Acoustics   

Underwater Piling Noise   

Archaeology & Cultural Heritage   

Air Quality   

Coastal Processes, Ground 

Conditions & Contamination 

  

Ecology: Ornithology   

Ecology: Marine Mammals   

Ecology: Otters   

Ecology: Diadromous Fish   

Ecology: Benthic   

Landscape & Visual   

Local Community and Economy   

Materials and Waste   

Traffic & Transport   

Navigation   

Water Quality   

Key 

 Negligible Effect – Scoped Out 

 Potential Effect – Scoped In 

 Potential Significant Effect – Scoped In 

5.3 Baseline Assessments 

Baseline assessments have been completed for each of the EIA topic areas to be considered 

as part of this assessment.  The following sources of information have been utilised in the 

compilation of baseline data: 

• Desk based studies, making use of publicly available reports and data; 

• Stakeholder dialogue, to identify additional data sources and information; and 

• Site surveys and monitoring, when appropriate. 

Full details of data sources used, and survey and monitoring methods employed for each topic 

are provided within the topic-specific sections.  

The baseline information is utilised to understand the value of each environmental receptor 

and its sensitivity to the potential impacts associated with the Phase 4 Development. This is 

then utilised to assess the significance of the effect each impact is predicted to have. 
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5.4 Assessment Methodology 

The assessment criteria being applied to this EIA are detailed within this section. For each of 

the environmental topics being assessed, the appropriate professional guidelines for EIA have 

been applied and followed where applicable, along with any other relevant guidance 

documents and best practice techniques. As a result, where the standard assessment criteria 

and terminology set out below are not followed for a specific environmental topic, this will be 

identified within the relevant environmental chapter of the EIAR, along with specific 

information on the preferred assessment criteria that have been applied.   

The environmental assessment is conducted in two stages. The first stage characterises the 

nature of the impacts (positive or negative) and the second determines the level of significance 

of the effects. An effect results from the consequences of a change (or impact) acting on a 

resource / receptor. The precise nature of the effect will depend on the interaction between 

the degree of impact (e.g. extent, duration, magnitude, permanence etc.) and the sensitivity, 

value, or number of the resources / receptor in each case. 

The assessment will identify the origins of environmental impacts, positive (beneficial) and 

negative (adverse), from the project and predict their effects on resources or receptors. A 

resource is any environmental component affected by an impact (e.g. items of environmental 

capital such as habitats, aquifers, landscape, views and community facilities). A receptor is any 

environmental or other defined feature (e.g. human beings) that is sensitive to, or has the 

potential to be affected by, an impact. 

The assessments of whether the effects of the Phase 4 Development on the particular 

resources or receptors was made by suitably qualified and experienced practitioners. Where 

possible, quantitative analyses was undertaken to support the impact assessments. Where the 

subject did not lend itself to quantitative analysis, qualitative analysis based on the relevant 

literature and similar studies will be utilised to provide a robust assessment. This will be 

determined for each environmental topic, depending on the nature of the receptor.  

Each potential impact will be assessed in terms of its receptor’s sensitivity or value (e.g. nature 

conservation value, landscape value or amenity value), followed by an assessment of the 

magnitude of the impact, and thus determination of whether or not significant effects result.  

For each significant effect identified, appropriate secondary and tertiary mitigation measures 

will be prescribed.  The residual effect will be determined for each significant effect; taking into 

account all proposed mitigation. 

5.4.1 Sensitivity / Value of Resource / Receptors 

Sensitivity values will be assigned to individual resources or receptors, using a set of criteria 

and terminology defined within each technical chapter. This will often be categorised in 

accordance with EIA guidance documents, as appropriate for each environmental topic.  

Where categories were used to describe value or sensitivity of a resource or receptor, these 

are defined within the ‘Assessment Methodology’ section of the individual chapters. Typically, 

receptor sensitivity or value will be classed as negligible, low, medium or high. 

5.4.2 Impact Severity 

In considering the impact severity a range of factors are taken into account as applicable to 

the subject matter.  The factors utilised are based on the Institute of Ecology and 
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Environmental Monitoring (IEEM) guidelines of ecological assessment [IEEM, 2016] but are 

applicable to most topic areas. They include the: 

• Geographical extent of the impact; 

• Scale (Magnitude) of the impact: size, amount, intensity, volume; 

• Frequency and timing: how often and when (time of day or seasonality); 

• Duration, typically: short, medium, long-term and permeant or temporary; and 

• Reversibility: can the effect be reversed or is it irreversible. 

The magnitude of the impact takes into account the geographical extent, scale, frequency and 

timing as applicable for the subject area.  The magnitude of impact terminology and criteria 

will be defined within each environmental chapter, but in most cases includes an overall 

magnitude term of negligible; minor, small or low; moderate or medium; and major, high or 

large.  In some instances, a fifth category of very large is utilised to align with topic specific 

guidance. 

The duration of the impact is also noted, as permanent or temporary.  Temporary impacts can 

be further sub-divided if necessary, in accordance with the following definitions, although use 

of this terminology is highly dependent on other factors within the environmental topic being 

assessed (e.g. lifecycle of flora and fauna species): 

• Short-term:  less than 1 year in duration; 

• Medium-term:  between one to three years in duration; and 

• Long-term:  more than three years in duration. 

Whether or not an impact is reversible is also noted. 

The initial assessment of impacts will take account of primary and tertiary mitigation (see 

Section 5.4.5).  Potential significant adverse effects are then reassessed to understand the 

residual effects, taking account of all mitigation proposed.  

5.4.3 Indirect and Cumulative Impacts, and Impact Interactions 

As well as direct impacts (resulting from the project itself), impacts can also be indirect or 

cumulative. There can also be interactions between multiple impacts resulting from one or 

more projects. Where this terminology is used within any assessment, the definitions for these 

are outlined below (as taken from ‘Guidelines for the assessment of indirect and cumulative 

impacts as well as impact interactions’ [European Commission, 1999]): 

• Indirect:  impacts on the environment, which are not a direct result of the project, often 

produced away from or as a result of a complex pathway. Sometimes referred to as 

second or third level impacts, or secondary impacts;  

• Cumulative:  impacts that result from incremental changes caused by other past, 

present or reasonably foreseeable future actions together with the project; and 

• Impact interactions - the interactions between impacts whether between the impacts 

of just one project or between the impacts of other projects in the area. 
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5.4.4 Determination of Significant Effects 

For each impact identified, a determination of whether or not it will result in a significant effect 

will be made; taking into account both the sensitivity / value of the resource / receptor, and 

the magnitude of impact.  Table 5.4.1 provides an example of how these two elements will be 

combined to give an overall significance category.  Topic specific tables are provided in each 

chapter.  

Table 5.4.1: Categorising Significance of Effects. 

Magnitude of Impact 

Sensitivity/Value of Receptor 

High Medium Low Negligible 

Major/Large/High Major Moderate Minor Negligible 

Moderate/Medium Moderate Moderate Minor Negligible 

Minor/Small/Low Minor Minor Negligible Negligible 

Negligible Negligible Negligible Negligible Negligible 

Key 

Significant Effect 

The categories provide a threshold to determine whether or not significant effects may result 

from the proposed development. A typical categorisation is shown in Table 5.4.2. 

Table 5.4.2: Categorisation and Definition of Effects 

Category Definition 

Negligible No detectable change to the environment resulting in no significant effect. 

Minor A detectable, but non-material change to the environment resulting in no 

significant effect. 

Moderate A material, but non-fundamental change to the environment, resulting in a possible 

significant effect. 

Major A fundamental change to the environment, resulting in a significant effect. 

Beneficial Positive change to the environment, resulting in a possible significant effect. 

 

For the purposes of this particular EIAR, a significant effect will be defined as moderate in level 

or higher (Table 5.4.1 and Table 5.) and considered to be a ‘likely significant effect’ in terms of 

EIA.  The duration and reversibility of the effect will also be noted as discussed in Section 5.4.2. 

For these significant effects, secondary mitigation will be proposed where practicable in order 

to prevent, reduce, or offset the significant adverse effect. Effects determined as minor or lower 

will be considered to have no likely significant effect.  Where an impact could be reduced by 

the application of recognised best practice, this will be identified irrespective of its significance. 

This will assist in reducing all effects, whether they are significant in EIA terms or not. 
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5.4.5 Approach to Mitigation 

The Institute of Environmental Monitoring and Assessment (IEMA) define three categories of 

mitigation in their EIA guidance for Shaping Quality Development [IEMA, 2016]. These 

categories will be used throughout this EIAR and are outlined below: 

• Primary (Inherent) Mitigation: Modifications to the location or design of the 

development made during the pre-application phase that are an inherent part of the 

project, and do not require additional action to be taken.  

o E.g. Identifying a key habitat or archaeological feature that should remain 

unaffected by the development’s layout and operation; 

• Secondary (Foreseeable) Mitigation: Actions that will require further activity in order 

to achieve the anticipated outcome. These may be imposed as part of the planning 

consent, or through inclusion in the EIAR. 

o E.g. Adoption of a Marine Mammal Protection Plan to limit the effects of 

disturbance through piling noise; and 

• Tertiary (Inexorable) Mitigation: Actions that would occur with or without input from 

the EIA feeding into the design process. These include actions that will be undertaken 

to meet other existing legislative requirements, or actions that are considered to be 

standard practices used to manage commonly occurring environmental effects. 

o E.g. Considerate contractors’ practices that manage activities which have 

potential nuisance effects. 

As per the above IEMA categories [IEMA, 2016], all the primary and tertiary mitigation 

embedded in the design and construction of the Phase 4 Development is set out in the Project 

Description (Chapter Error! Reference source not found.), with topic specific elements d

iscussed in the individual topic chapters.  The primary and tertiary mitigation measures will be 

used when assessing the significance of effects, since both these forms of mitigation are 

certain to be delivered. Thus, any effects that might arise without the primary and tertiary 

mitigation do not need to be identified as potential effects, as there is no potential for them 

to arise.  

Secondary mitigation measures will be proposed where practicable for any potential 

significant adverse effects that are identified.  Mitigation measures will then be developed, as 

required, taking into account current guidance, precedents from similar projects, effectiveness 

and feasibility of solutions, and incremental costs.  

It may only be possible to reduce the severity of potential adverse effects through secondary 

mitigation, as some cannot be eliminated entirely.  Residual effects are those that remain after 

mitigation has taken place.  These are assessed in the same way as detailed in Section 5.4.6.   

A Schedule of Mitigation and a Construction Environmental Management Document (CEMD) 

have been produced in line with The Highland Council [The Highland Council, 2010], and 

IEMA’s guide to Delivering Quality Development [IEMA, 2016]. The CEMD including the 

Schedule of Mitigation will be submitted with the Marine Licence application.  However, it 

should be noted that it is a ‘live’ document and as such will be updated as required to take 

account of additional detail from the design and specific information once the construction 

contractor is appointed.  Any material changes to the content will be discussed and agreed 

with Marine Scotland and the relevant statutory consultees prior to implementation. PoCF will 
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manage any potential operational impacts by incorporating Phase 4 into their existing 

environmental management systems. 

5.5 Consultation 

As discussed in Chapter 4 (Statutory Context), the project is required to carry out Pre-

application Consultation, and a Pre-application Consultation Report has been produced for 

submission with the Marine Licence application.   It should however be noted that in addition 

to the initial Pre-Application Meeting and scoping mentioned in Section 5.2, there has been 

additional dialogue with Marine Scotland and Statutory Consultees.   

Once the layout of the proposed design was suitably developed a meeting was held with 

Marine Scotland, the Scottish Environment Protection Agency (SEPA), Scottish Natural 

Heritage (SNH) and Highland Council on the 6th of February 2018.  Historic Environment 

Scotland were invited to the meeting but declined, due to the lack of potential significant 

archaeological effects.   

Additional meetings and discussions have been held with SNH, SEPA and various departments 

of the Highland Council with regard to the content of the EIAR and the Transport Assessment.   

5.6 Cumulative Effects 

A review of planned developments has been carried out to identify which should be considered 

within the EIAR.  A review of those that need to be taken into account has then been completed 

to understand which topic-specific chapters need to consider them. 

5.6.1 Onshore Developments 

Onshore developments entering the planning system since the 14th of April 2016, within 1km 

of the site were reviewed.   PoCF has submitted a planning application for: 

• The temporary access at the west end of the Invergordon Service Base (13/04837/FUL).  

A request to extend the temporary access duration (17/04972/FUL) has recently been 

accepted. 

This consent will be considered as part of the Traffic and Transport Impact Assessment as they 

are part of the current situation, hence there is no need to access cumulative effects. 

All other applications within 1km relate to alterations to residential properties or construction 

of new residential developments, the largest being a proposal for 74 houses to be constructed 

on 3Ha of land to the north of Invergordon, 190m east of House of Rosskeen.   None of these 

are likely to have in combination or cumulative effects with the proposed Phase 4 

Development. 

5.6.2 Offshore Development 

Current marine renewable energy projects, construction cable and National Renewable 

Infrastructure Plan projects are listed on the Scottish Government website (Scottish 

Government, 2018a, 2018b).  Each project type has been considered in turn in Table 5.6.2, and 

projects which could have in-combination or cumulative effects are identified.  Maintenance 

dredging is considered to be part of normal operations and as such is part of the Baseline 

conditions and taken account of where appropriate. 
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Table 5.6. 2: Offshore Developments Screened for Cumulative Assessment 

Project type Status Proposal Approx. 

distance from 

Invergordon 

In/Out Reason for inclusion/exclusion 

OFFSHORE WIND Pre-application 

 

Forthwind Offshore 

Windfarm 

(Demonstration 

Array) Methill: 7 x 

6MW turbines 

 

 

345 km 

Out Linked to the post-determined 2B Energy Methill Wind turbine 

demonstration, and the post-determined Fife energy park offshore 

demonstration wind turbines. Due to distance between the two 

developments which are both near shore there is unlikely to be 

cumulative effects. 

OFFSHORE WIND Post- 

determination 

 

Fife energy park 

offshore 

demonstration wind 

turbines: 1 x 7MW 

turbine 

 

 

360km 

Out Linked to the Forthwind Methill Windfarm and the 2B energy Methil 

wind turbine demonstration. Excluded from cumulative assessment due 

to distance between the developments.  

OFFSHORE WIND Post- 

determination 

 

2B Energy Methil 

Wind turbine 

demonstration 

project: 2 x 6MW 

turbines 

 

 

360km 

Out Linked to the Forthwind Methill Windfarm and Fife energy park offshore 

demonstration, see above. Although there is a potential overlap in the 

construction periods, the developments are so far apart that there is 

unlikely to be cumulative issues. 

OFFSHORE WIND Post 

Determination  

Moray Offshore East 

Development 

116-186  x 6-10MW 

turbines per 

consented envelope 

 

 

 

105km 

In Moray Offshore Windfarm (East) Limited had consent granted in 2014 

and in September 2017 was awarded a Contract for Difference. The 

construction and operational phases of the windfarm project will 

overlap with the operation of the Phase 4 Development.  Invergordon 

could support the construction works and hence cumulative impacts will 

be assessed. 

Variation to the 2014 consents was granted to increase the maximum 

rated capacity of the turbines for 8MW to 10 MW (total consented MW 

unchanged at 1,116MW meaning that if the larger rated turbines were 

used then there would be fewer of them installed overall). 
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Project type Status Proposal Approx. 

distance from 

Invergordon 

In/Out Reason for inclusion/exclusion 

 

OFFSHORE WIND Pre-application Moray West 

Offshore Windfarm 

Development 

90 turbines 

 

 

60km 

In The Moray West Windfarm is in the pre-application phase.  As with 

Moray East the construction and operational phases of the windfarm 

project will overlap with the operation of the Phase 4 Developments. 

Invergordon could support the construction works and hence 

cumulative impacts will be assessed. 

The scoping opinion was provided in 2017.  Application to Marine 

Scotland expected spring 2018. 

OFFSHORE WIND Consented - 

Alternative 

design is in pre-

application 

Inch Cape offshore 

Windfarm 

 

285km 

Out Due to the distance it is unlikely the Invergordon would support the 

construction or operation of the Inch Cape Windfarm.  Cumulative 

effects with Phase 4 operations are unlikely. 

OFFSHORE WIND Consented - 

Alternative 

design is under 

consideration 

Neart na Gaoithe 

Offshore Windfarm 

 

300km 

Out The original design is consented; however, a new application has just 

been submitted to Marine Scotland for an alternative design.   Offshore 

construction is expected to start in 2020/2021 and occur over 

approximately 2 to 3 years. There should be no overlap in construction 

period with Phase 4.  

OFFSHORE WIND Consenter – 

Variation 

submitted  

Seagreen Phase 1 

Windfarm   

 

 

 

 

265km 

Out Seagreen Alpha and Bravo Windfarm projects were in the post-

determined stage. However, variations have been submitted to remove 

the generating limit.  Due to the distance between the developments, 

cumulative effects are unlikely. 

OFFSHORE WIND Post-

determination 

 

Beatrice Offshore 

Windfarm: 84 

turbines 

 

 

95km 

In First generation is due in the summer of 2018.  There is unlikely to be 

any overlap in construction works, however there will be overlap in 

operational works.  Due to Beatrice being in the Moray Firth there is a 

small potential for cumulative effects and as such it shall be considered.  
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Project type Status Proposal Approx. 

distance from 

Invergordon 

In/Out Reason for inclusion/exclusion 

OFFSHORE WIND Post- 

determination 

Dounreay Trì 

Floating Wind 

Demonstration 

 

100km 

Out This project has now halted. However, the consents for the project still 

exist. If the project was to go ahead, due to the location in relation to 

Invergordon, no cumulative effects would be predicted.  

HYBRID PROJECT 

WIND AND WAVE 

Pre-application Katanes 

Floating Energy Park 

5 x 8MW wind 

turbines combined 

with wave energy 

converters 

100km 

Out The proposed development is immediately west of the Dounreay Trì 

Floating Wind Demonstration.  The current plan is to install Phase 1 

during 2019-2020, with a second Phase in 2022-23.  Hence, there is a 

potential to have overlapping construction with Phase 4.  However due 

to the location and distance from Invergordon no cumulative effects are 

predicted. 

OFFSHORE WIND  Post- 

determination 

 

European Offshore 

Wind Development 

Centre (EOWDC), 

Aberdeen Bay 

 

 

195km 

Out This project is currently in pre-construction phase and is due to be 

completed by 2018-2019. There may be a short overlap in construction 

works, but unlikely to lead to significant effects. 

OFFSHORE WIND Post- 

determination 

 

Hywind Scotland 

pilot park offshore 

Windfarm 

 

 

175km 

Out This windfarm is currently completed and operational, therefore 

cumulative effects are unlikely. 

OFFSHORE WIND Post- 

determination 

 

Kincardine Offshore 

Windfarm, 8 6MW 

floating turbines  

 

 

 

235km 

Out Tranche 1 (1 turbine) due for completion by the end of 2018, tranche 2 

(6 turbines) due to start construction in April 2019. 

There may be a slight overlap in construction periods, however the 

majority of the marine works for Phase 4 will be completed by that 

point. This, combined with the distance from the Invergordon 

development, means this project will not be considered further.  

TIDAL Pre-application 

 

Ness of Duncansby, 

30 tidal devices 

 

 

135km 

Out The project was scoped in 2012, but no application was submitted.  It 

would need to be re-scoped prior to any application being submitted.  

Hence it is unlikely that the project will be constructed on similar 

timeframes to Phase 4.  As such it will not be considered.  

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/kataneslanding
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Project type Status Proposal Approx. 

distance from 

Invergordon 

In/Out Reason for inclusion/exclusion 

TIDAL Post- 

determination 

 

GSK Montrose Tidal 

array, 15 tidal 

devices, <1MW 

 

270km 

Out Refused consent by MS and so not considered further.  

TIDAL Determination Brims Tidal Array,  

Orkney (Cantick 

Head) Tidal 

Development 

200MW 

130km 

Out Application submitted in 2016.  The application has received a number 

of objections and as yet has not been determined.  Stage 1, which is up 

to 30MW, was planned to be completed by 2019, however due to the 

delay in the determination it is unlikely that there will be an overlap with 

construction. 

CONSTRUCTION 

 

Post- 

determination 

 

Aberdeen harbour 

dredge and harbour 

extension project. 
 

 

 

215km 

In Dredging was due to be finished by 2018, but a variation has been 

submitted to extend dredging activities to September 2019.  

Construction is due to end 2020. There could therefore be some overlap 

between the Aberdeen harbour dredge and the Phase 4 construction.  

The distance between the two developments is considerable, but due 

to the large scale of the Aberdeen harbour works it shall be considered 

within the assessment. 

CONSTRUCTION 

 

Post-

determination 

 

Peterhead port 

authority Harbour 

masterplan 

 

 

165km 

Out Construction is due to be completed in 2018 so there will be no overlap 

with the Invergordon project.  Operationally they can both have 

influences on shipping and navigation associated with the North Sea.  

The cumulative effect is not expected to be significant and as such will 

not be considered further. 

CONSTRUCTION 

 

Pre-application 

 

Rosyth International 

container terminal  

 

 

375km 

Out Funding is still being sought for the development. A Marine Licence is 

not yet in place. If it does go ahead, it is unlikely to overlap in 

construction times. This, combined with the distance from the 

Invergordon development, means this project is not considered further.  

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/BrimsArray
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/BrimsArray
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/BrimsArray
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/BrimsArray
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Project type Status Proposal Approx. 

distance from 

Invergordon 

In/Out Reason for inclusion/exclusion 

NRIP Pre-application 

 

Port of Dundee: 

expansion and 

marine aggregate 

extraction 

 

310km 

Out No consent has been given for the project yet. Due to the distances 

involved, this project need not be considered as a cumulative project at 

construction or operational phases, even if the project was given 

consent.  

NRIP Pre-application 

 

Port of Leith: 21st 

Century Gateway 

Port. 

 

200km 

Out No funding has been secured for this project and no consent has been 

given yet. There is limited information available on the timescales that 

would be involved in this project. Due to the distance between the 

projects, even if the construction phase overlapped in timings, it would 

not need to be considered as part of the cumulative assessment.  

NRIP Post- 

determination 

 

Port of Ardersier 

Ltd: Offshore 

Renewables 

Masterplan, 

Whiteness Head, 

Ardersier 

 

 

20km 

 In This project had received full consent from the Scottish Government in 

2014, however the project has since been suspended.  The current status 

is unknown.  There is a potential for infill material to be sourced from 

this development which would be beneficial to both projects.  As such 

it will be considered.   

CABLES Pre-application 

 

East Coast HVDC 

Link Interconnector 
 

160km 

  Out  Indications from Scottish Hydro Electric Transmission (SHET) are that 

2025 is the likely construction period, hence there will be no overlap in 

construction.   

CABLES Post- 

determination 

 

Caithness to Moray 

HVDC.  

115km 

  Out This project is currently in construction and is on schedule to be 

completed by the end of 2018. As such there will be no construction 

overlap. Furthermore, once in place the cable will have minimal impacts, 

hence no cumulative effects are expected.  

CABLES Pre-application 

 

NorthConnect 

HVDC  

Interconnector 

Peterhead to 

Norway. 

160km 

 Out The construction phases may have a short overlap. There are no 

significant operational effects on any receptors which would be of 

interest to the Invergordon project (i.e. marine mammals), and therefore 

does not need to be considered as a cumulative effect. This is also 

combined with the fact that the developments are over 160km apart. 
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5.6.3 Topic Considerations 

Each of the projects identified in Section 5.6.2 for having the potential for cumulative effects 

have been considered in more detail to identify the environmental topic areas for which there 

are potential cumulative effects (Table 5.6.3).  Only where there is a potential cumulative effect 

have the projects been taken forward for consideration in the topic-specific chapter.  Those 

effects being taken forward for cumulative assessment are shown in light blue in Table 5.6.3.  

Topics already considered within the assessment of Phase 4 operations are shown in yellow in 

Table 5.6.3.
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Table 5.6.3: Topics for Cumulative Assessment. 

 

Topics 

Moray Offshore 

Windfarm East 

Development 

Moray Offshore 

Windfarm West 

Development 

Beatrice Offshore 

Windfarm 

Aberdeen Harbour 

dredge & harbour 

extension project. 

Port of Ardersier Ltd: 

Offshore Renewables 

Masterplan 

Air Quality Phase 4 may facilitate construction hence 

realisation of carbon benefits of the windfarm 

project, but no overall cumulative effects. 

Phase 4  could be utilised to 

support abnormal 

maintenance of the 

windfarm keeping it 

operational.  However the 

carbon benefits would not 

be attributed to Phase 4. 

Dust effects are local hence no in combination effects.   

No interactions between the ports and harbours that 

would affect climate change. 

Acoustics in Air If Phase 4 was utilised to aid construction, the 

projects would affect operational noise levels in 

Invergordon.  This scenario has been considered 

as part of the operational assessment hence no 

need to assess under cumulative effects. 

Phase 4  could be utilised to 

support abnormal 

maintenance of the 

windfarm, potentially giving 

rise to an operational noise 

source in Invergordon.  This 

would be equivalent to 

other operations which are 

being assessed, hence no 

need to consider further. 

In-air noise effects are localised, hence no cumulative 

effects expected.  

Underwater 

Acoustics 

Main source of underwater noise for Phase 4 is during construction.  

Construction periods do not overlap. 

Potential for construction overlaps.  Underwater noise 

can travel long distances, hence cumulative effects wil 

be considered.  

Coastal 

Processes 

Coastal processes are associated with very localised effects, all other projects are at a distance hence no cumulative effects expected. 

Benthic Benthic effects of Phase 4 are localised, and not expected to have impacts of regional significance hence no cumulative effects expected. 
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Topics 

Moray Offshore 

Windfarm East 

Development 

Moray Offshore 

Windfarm West 

Development 

Beatrice Offshore 

Windfarm 

Aberdeen Harbour 

dredge & harbour 

extension project. 

Port of Ardersier Ltd: 

Offshore Renewables 

Masterplan 

Diadromous 

Fish 

Main source of underwater noise which could affect fish for Phase 4 is during 

construction.  Construction periods do not overlap. 

Potential cumulative effects on Atlantic salmon 

associated with noise and increased watercolumn 

sediment loading. 

Marine 

Mammal 

Construction periods do not overlap, but the ongoing disturbance to marine 

mammals associated with mulitple projects could give rise to cumulative 

effects. 

No significant increases in 

vessel movements in the 

Moray Firth area are 

expected from the 

Aberdeen Harbour 

expansion. 

Potential cumulative 

effects associated with 

noise and vessel 

movements.  However, 

these are considered 

within the operational 

assessments. 

Ornithology Construction of Phase 4 and operation of the 

windfarms do not overlap.  However ongoing 

effects on seabirds could have cumulative 

effects if the same species are affected by both 

projects. 

Windfarm operations and 

Phase 4 construction 

overlap could give rise to 

cumulative effects, if the 

same species are affected 

by both projects. 

Due to the distance to this 

development it is unlikely 

that the same population 

of birds will be using the 

shoreline and surrounding 

waters at Phase 4.  

Due to the distance to 

Ardersier and the potential 

for the same species to be 

affected by both projects, 

this project will be 

considered.   

Otters If Phase 4 was utilised to aid construction, the 

projects could give rise to disturbace. This 

scenario has been considered as part of the 

operational assessment, hence no need to 

assess under cumulative effects. 

A coastal otter’s home range is typically between 10-20km. As such, individual otters 

associated with the Phase 4 will not be affected by other projects. 

Landscape, & 

Visual 

If Phase 4 was utilised to aid construction, the 

projects would affect operational landscape and 

visual impacts. This scenario has been 

considered as part of the operational 

assessment, hence no need to assess under 

cumulative effects. 

Projects are unlikely to be inter-visible and consequently no cumulative effects are 

predicted. 
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Topics 

Moray Offshore 

Windfarm East 

Development 

Moray Offshore 

Windfarm West 

Development 

Beatrice Offshore 

Windfarm 

Aberdeen Harbour 

dredge & harbour 

extension project. 

Port of Ardersier Ltd: 

Offshore Renewables 

Masterplan 

Local 

Community & 

Economy 

If Phase 4 was utilised to aid construction, then 

there would be associated economic benefits to 

the Invergordon area.  This scenario has been 

considered as part of the operational 

assessment hence no need to assess under 

cumulative effects. 

Phase 4  could be utilised to 

support abnormal 

maintenance of the 

windfarm, potentially 

providing some economic 

benefit.  This is unlikely to 

be significant and as such 

will not be considered 

further. 

Potential interaction 

during the operational 

phase associated with 

market share of the cruise 

ship sector. Considered in 

the cruise ship operational 

scenario, hence no need 

for cumulative 

assessment. 

Unlikely to be overlapping 

community or economic 

effects.  

Materials & 

Waste 

No cumulative effects expected. Potential opportunity to utilised dredge materials from 

these projects in Phase 4 land reclamation if 

construction periods overlap.  Hence considered within 

this chapter. 

Traffic & 

Transport 

If Phase 4 was utilised to aid construction, then 

there would be associated traffic and transport 

affects to the Invergordon area.  This scenario 

has been considered as part of the operational 

assessment hence no need to assess under 

cumulative effects. 

Unlikely to be any cumulative effects, hence not considered. 

Navigation If Phase 4 was utilised to aid construction, then 

there would be associated boat movements in 

the Invergordon area.  This scenario has been 

considered as part of the operational 

assessment hence no need to assess under 

cumulative effects. 

There maybe some vesssel interaction in the Moray Firth associated with the Phase 4 

Development.  However this is not expected to give rise to any navigational issues.  As 

such it will not be considered further.  

Water Quality Any effects on water quality associated with Phase 4 will be localised and are not expected to have impacts of regional significance.  Hence 

no cumulative effects expected. 
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6 In-Air Acoustics 

6.1 Introduction 

Environmental, or community, noise is a broad term that encompasses noise emitted from 

many sources, including road, rail & air traffic, industry, construction, public work, and 

neighbourhood noise. All of these sources potentially contribute adversely to the overall noise 

environment. It is therefore reasonable to expect communities to be sensitive to any 

deterioration in noise as a result of a proposed development. 

This chapter considers the likely significant noise effects associated with the construction and 

operation of the Phase 4 Development on nearby residential receptors.  The specific objectives 

of the chapter are to: 

• Identify potential noise sensitive receptors in the vicinity of the Phase 4 Development 

and quantify the existing baseline noise levels at these locations; 

• Calculate the likely levels of both construction noise and operational noise at the 

nearest receptors to determine the potential for significant noise effects associated 

with the proposed development; and 

• Indicate any requirements for mitigation measures in order to provide sufficient levels 

of protection for nearby receptors.  

This Chapter is supported by; 

• Technical Appendix F.1: Baseline Noise Level Data; 

• Technical Appendix F.2: Construction Noise Assessment Data; 

• Technical Appendix F.3: Operational Noise Assessment Data; and, 

• Drawings 30.6.1 to 30.6.13. 

6.1.1 Nomenclature 

Please note the following terms and definitions, which are used throughout this Chapter; 

• Emission refers to the sound level emitted from a sound source, expressed as either a 

sound power level or a sound pressure level; 

• Immission refers to the sound pressure level received at a specific location from a noise 

source(s); 

• SWL indicates the sound power level in decibels (dB); 

• SPL indicates the sound pressure level in decibels (dB); 

• NSR (Noise Sensitive Receptor) identified receptors which are sensitive to noise;  

• NML (Noise Monitoring Location) refers to any location where baseline or specific noise 

levels have been measured; and 

• NAL (Noise Assessment Location) refers to any location where the noise immission 

levels are calculated and assessed. 

Unless otherwise stated, all noise levels refer to free field levels i.e. noise levels without 

influence from any nearby reflective surfaces. 

6.2 Regulations, Information and Guidance  

It is noted that the proposed development is subject to Marine Licencing, as discussed in 

Chapter 4, and is not therefore subject to planning permission.  However, as marine legislation 
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does not provide any guidance on terrestrial acoustic issues, relevant planning policy and 

guidance has been considered to ensure an appropriate assessment is completed.   

The overarching European legislation in relation to terrestrial environmental noise is the 

‘Environmental Noise Directive’ [END, 2002]. The END aims to limit people’s exposure to 

environmental noise but does not prescribe noise limits. Instead, it requires each member state 

to provide data on noise exposure, and to develop action plans to prevent or reduce noise 

exposure, and to preserve existing quiet areas. In Scotland the END is transposed and 

implemented within ‘The Environmental Noise (Scotland) Regulations’ [2006]. 

At a national level the relevant policy documents are Planning Advice Note (PAN) 1/2011 – 

‘Planning and Noise,’ and the associated Technical Advice Note (TAN) – ‘Assessment of Noise’. 

PAN 1/2011 provides little guidance in respect of construction noise, other than 

recommending that the use of planning conditions is not the preferred method for controlling 

temporary construction noise. Specifically, the document states: 

“32. While planning conditions can be used to limit noise from temporary construction sites, it is 

most effectively controlled through the Control of Pollution Act 1974 (COPA74) and the Pollution 

and Prevention Control Act 1999 for relevant installations. Notice can be served in advance of 

works and site conditions set to control activities.” 

BS5228:1997 ‘Noise and vibration control on construction and open sites. Code of practice for 

basic information and procedures for noise and vibration control’ (parts 1 to 5) is the approved 

Code of Practice under COPA74, however, it is the 2009 version of the Standard which should 

be used for Environmental Impact Assessments (EIA) and planning applications. In this regards 

the TAN states; 

“However, under Environmental Impact Assessments and for planning purposes i.e. not in regard 

to the Control of Pollution Act 1974, the 2009 version of BS 5228 is applicable. The 2009 version 

of the standard consists of Parts 1 and 2 for noise and vibration respectively.” 

With regards to operational noise, Appendix F.1 of the TAN describes a number of standards 

and guidelines that are relevant to the assessment presented in this Chapter. In particular, the 

TAN details the following guidance, all of which has been incorporated into the operational 

noise assessment; 

• BS 4142: 2014 ‘Methods for rating and assessing industrial and commercial sound’;  

• BS 8233: 1999 ‘Sound insulation and noise reduction for buildings’. (Code of practice); 

• World Health Organisation (WHO) 'Guidelines for Community Noise,1999’; and 

• WHO ‘Night Noise Guidelines, 1999’ (NNG). 

6.3 Method of Assessment  

6.3.1 Construction Noise 

BS5228 provides useful guidance on practical noise control.  Part 1, provides recommendations 

for basic methods of noise control including sections on community relations, training, 

occupational noise effects, neighbourhood nuisance and project supervision. The annexes 
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provide information on noise sources, noise calculation procedures, mitigation measures and 

their effectiveness. 

Part 1 also contains sound power level data for a variety of construction plant.  This data was 

obtained from field measurements of actual plant operating on construction and open sites in 

the United Kingdom and is therefore appropriate to use as source level data for construction 

noise propagation calculations. 

The 2009 version of BS5228 was subject to an additional update in 2014. Accordingly, the 

construction noise assessment in this chapter has been undertaken in accordance with 

BS5228-1:2009+A1:2014 ‘Code of practice for noise and vibration control on construction and 

open sites. Noise’, (hereafter referred to as BS5228). 

Annex E, part E.3.2 of BS5228, clearly sets criteria for assessing the significance of construction 

noise effects and gives examples of acceptable limits for construction noise. Where significant 

impacts are predicted part E.4 sets out the criteria for assessing the eligibility for noise 

insulation based on trigger values relating to pre-defined time periods and duration of 

proposed construction activities.  

Table E.1 of BS5228 (represented here as Table 6.3.1) contains an example of the significance 

criteria that can be used to assess construction activities. 

Table 6.3.1: Example of Threshold of Potential Significant Effect at Dwellings (dB(A)) 

Assessment Category and 

Threshold Value Period 

Threshold Value LAeq,T dB 

Category A(A) Category B(B) Category C(C) 

Night-Time (23:00 – 07:00) 45 50 55 

Evenings and Weekends 55 60 65 

Daytime (07:00 – 19:00) and 

Saturdays (07:00 to 13:00) 
65 70 75 

(A) Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) 

are less than these values; 

(B) Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) 

are the same as category A values; 

(C) Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) 

are higher than category A values; 

 

The threshold values can be considered as noise limits for the construction noise levels 

(quantified using the noise metric, LAeq). The limits in each category are to be used where the 

existing noise level at each location, rounded to the nearest 5dB is below the level given for a 

particular time of day. 

BS5228 provides the following advice regarding the threshold limits: 

“Note: 1 A potential significant effect is indicated if the LAeq,T noise level arising from the site 

exceeds the threshold level for the category appropriate to the ambient noise level. 
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Note 2: If the ambient noise level exceeds the Category C threshold values given in the table (i.e. 

the ambient noise level is higher than the above values), then a potential significant effect is 

indicated if the total LAeq,T noise level for the period increases by more than 3dB due to site noise. 

Note 3: Applied to residential receptors only.” 

Therefore, the assessment of significance of effects for construction noise reflects a specific 

noise threshold for the locality for a particular period of the day, rather than an absolute noise 

level. 

6.3.2 Operational Noise 

The standards and guidelines used for the assessment of operational noise (as detailed in the 

TAN) are typically assessments based on a comparison of likely noise levels against either a 

set of fixed limits or ‘context’ based limits. 

Fixed limits are usually set regardless of the existing noise environment or type of noise 

source(s), whilst context based limits are set relative to the existing noise environment and 

may also consider the characteristics of the noise source(s). 

6.3.3 Fixed Level Limits 

The WHO documents detailed within the TAN provide guidance on the effects of 

environmental noise on the health and wellbeing of residents living in urban and suburban 

areas. The ‘Guidelines for Community Noise: 1999’ and ‘Night Noise Guidelines for Europe: 2009’ 

suggest guideline noise levels for both outdoor and indoor living areas during the daytime 

and night-time and advise on the minimum noise levels before critical health effects, including 

annoyance, occur. These noise levels are set regardless of the noise type/source. 

Similarly, BS8233:2014 ‘Guidance on sound insulation and noise reduction for buildings’ 

presents guideline noise levels for daytime and night-time periods for a number of different 

building types.  For residential developments these are based on the WHO levels. 

Table 4 of BS8233, represented here as Table 6.3.2, details single figure (dBA), guideline 

internal noise levels for dwellings.  15dB attenuation is normally assumed to provide an 

understanding of noise levels acceptable at the outside of the building.  
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Table 6.3.2: Indoor Ambient Noise Levels for Dwellings (BS8233:2014, Table 4) 

Activity Location 07:00 to 23:00 23:00 – 07:00 

Resting Living room 35dB LAeq(16hour) - 

Dining Dining room/area 40dB LAeq(16hour) - 

Sleeping (daytime 

resting) 

Bedroom 35dB LAeq(16hour) 30dB LAeq(8hour) 

 

The scoping response from the Highland Council’s Environmental Health Officer [Marine 

Scotland, 2015], Robin Fraser, proposed the following noise limits for operations: 

• ‘55dB LAeq 1 hour for external daytime noise. 

• 35dB LAeq 15 minutes for internal night time noise which equates to 45-50dB(A) external 

allowing for 10-15dB attenuation’. 

6.3.3.1 ‘Context’ Based Limits 

In contrast to the fixed level limits detailed above, BS4142:2014 ‘Methods for Rating and 

Assessing Industrial and Commercial Sound’ is commonly used to assess the potential impacts 

of new sound sources on nearby receptors (hereafter referred to as BS4142). 

This method of assessment is based on comparing the predicted or measured levels of 

assessed source sound with the measured background sound levels without the specific sound 

source present and assesses “the likely effects of sound on people who might be inside or outside 

a dwelling or premises used for residential purposes upon which sound is incident.” 

Specifically, the assessment is made by subtracting the measured background sound level 

from a calculated or measured ‘Rating Level’. 

BS4142 uses the following definitions of sound levels: 

• Ambient Sound / Ambient Sound Level: Totally encompassing sound in a given 

situation at a given time, usually from many sources near and far. Described using the 

noise metric LAeq(t). 

• Specific Sound / Specific Sound Level: The continuous A-weighted sound pressure 

level of the assessed noise source measured or predicted at a receptor over a given 

reference time interval. Described using the noise metric LAeq(t). 

• Residual Sound / Residual Sound Level: The ambient sound remaining with no 

contribution from the specific noise. Described using the noise metric LAeq(t). 

• Background Sound / Background Sound Level: The A-weighted residual noise level 

exceeded for 90% of the time measured over a given reference time interval. Described 

using the noise metric LA90(t). 

• Rating Level: The specific sound level adjusted for the characteristic of the sound. The 

Rating Level is calculated by adding a penalty (or penalties) to the Specific Sound Level 
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when the sound source contains audible characteristics include tonal, impulsive or 

intermittent components. Described using the sound metric LAeq(t). 

6.3.4 Methodology for the Prediction of Noise 

In order to predict the noise immission levels attributable to the construction and operation 

of the Proposed Development noise propagation models are constructed using the propriety 

noise modelling software CadnaA. Within the software, complex models were produced to 

simulate the propagation of noise according to a range of international calculation standards. 

For both construction and operational assessments noise propagation is calculated in 

accordance with ISO9613 ‘Acoustics – Attenuation of sound during propagation outdoors’. 

Whilst it is impossible to specify exact error bands on noise predictions, Table 5 of ISO 9613-2 

suggests, at best, potential error bands of ± 3dBA. This model, like all the others, tends to 

over-estimate the noise at nearby receptors, rather than under-estimate it and is intended to 

predict noise levels that would occur under downwind conditions and other conditions, such 

as temperature inversions, which are favourable to noise propagation. 

The ISO 9613-2 model can take account of the following factors that influence sound 

propagation outdoors: 

• geometric divergence; 

• air absorption; 

• reflecting obstacles; 

• screening; 

• vegetation; and 

• ground reflections. 

The model uses as its acoustic input data the octave band sound power output of the 

proposed plant and calculates, on an octave band basis, attenuation due to geometric 

spreading, atmospheric absorption and ground effects. 

For the purposes of this assessment, all noise level predictions have been undertaken using a 

receiver height of 1.5m above local ground level. Ground attenuation has been assumed as 

hard ground (G=0) for all built up areas, the port and all water, whilst soft ground (G=1) has 

been used for all other regions. Air absorption based on a temperature of 10°C and 70% 

relative humidity has been assumed. 

The noise propagation models are intended to give a good approximation of the specific noise 

level and the contribution of each individual source, however, it is expected that measured 

levels are unlikely to be matched exactly with modelled values and the following limitations in 

the model should be considered: 

• In accordance with ISO 9613-2, all assessment locations are modelled as downwind of 

all noise sources and propagation calculations are based on a moderate ground-based 

temperature inversion, such as commonly occurs at night;  

• The predicted barrier attenuation provided by local topography, embankments, walls, 

buildings and other structures in the intervening ground between source and receiver 

can only be approximated and not all barrier attenuation will have been accounted for;  
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• Unless specifically stated the models assume all fixed noise sources are operating 

continuously and simultaneously, estimating a worst case source noise level; and 

• For the construction noise models, all point sources (unless otherwise detailed) have 

been modelled assuming that construction activities are located on the edge of work 

activity areas at the closest points to the NSRs. However, in reality construction 

activities will move around the site and, as they move away from the assessment 

locations, noise levels will reduce. 

6.3.5 Evaluation of Receptors 

The TAN (1/2011) states; “The initial process requires the identification of all noise sensitive 

receptors (NSR) that may potentially be affected by the development and to prioritise each NSR 

according to their level of sensitivity.” 

Table 2.1 of the TAN, presented here as Table 6.3.3, presents the levels of sensitivity associated 

with a variety of receptors. 

Table 6.2.3: Level of Sensitivity Associated with NSRs 

Sensitivity  Description  Examples of NSR  

High 

Receptors where people or 

operations are particularly 

susceptible to noise. 

• Residential, including private gardens where 

appropriate.  

• Quiet outdoor areas used for recreation. 

• Conference facilities.  

• Theatres/Auditoria/Studios. 

• Schools during the daytime.  

• Hospitals/residential care homes. 

• Places of worship. 

Medium 

Receptors moderately sensitive to 

noise, where it may cause some 

distraction or disturbance.  

• Offices. 

• Bars/Cafes/Restaurants where external noise 

may be intrusive.  

• Sports grounds when spectator noise is not a 

normal part of the event and where quiet 

conditions are necessary (e.g. tennis, golf, 

bowls). 

Low 

Receptors where distraction or 

disturbance from noise is minimal. 

• Buildings not occupied during working hours.  

• Factories and working environments with 

existing high noise levels. 

• Sports grounds when spectator noise is a 

normal part of the event. 

• Night Clubs. 

 

The nearest identified NSRs are all residential receptors, therefore, this assessment assumes 

all receptors are of high sensitivity. 

6.3.6 Magnitude of Impact 

The assessment of construction noise against fixed guideline noise level limits is simply a case 

of pass or fail and as such cannot be used to determine the magnitude of impact. 

Although the aim of the operational noise assessment is to determine the likely impacts of 

operational noise of the development in the area, BS4142 does not define significance criteria; 



 

 

6-8 

 

 

rather it describes a framework for the measurement of noise and provides a method to 

determine the likelihood of adverse impact. 

BS4142 requires that the assessment considers the context in which the sound occurs, and as 

such there is no definitive pass/fail element to the Standard. However, as a starting point the 

Standard states: 

“Obtain an initial estimate of the impact of the specific sound by subtracting the measured 

background sound level from the rating level, and consider the following… 

a) Typically, the greater this difference, the greater the magnitude of the impact. 

b) A difference of around +10dB or more is likely to be an indication of a significant adverse 

impact, depending on the context. 

c) A difference of around +5dB is likely to be an indication of an adverse impact, depending on 

the context. 

d) The lower the rating level is relative to the measured background sound level, the less likely it 

is that the specific sound source will have an adverse impact or a significant adverse impact. 

Where the rating level does not exceed the background sound level, this is an indication of the 

specific sound source having a low impact, depending on the context.” 

As with the construction noise assessment, the assessment of operational noise against fixed 

guideline noise levels is simply a case of pass or fail, and as such cannot be used to determine 

the magnitude of impact. It is, however, a useful mechanism to provide context for the BS4142 

assessment and will be considered prior to determining the BS4142 assessment outcome. 

Depending on the levels of background noise, the satisfaction of the fixed and context limits 

can lead to a situation whereby, at some locations under some wind conditions and for a 

certain proportion of the time, operational noise may be audible.  The extent to which this may 

result in changes in behaviour or attitude is relevant to the qualitative assessment of impact, 

as described in Table 2.5 of the TAN and modified in Table 6.3.4 to account for both the fixed 

level and BS4142 assessment. 

  



 

 

6-9 

 

 

Table 6.3.4: Magnitude of Impact (Operational Noise) 

Perception Criteria of Descriptor Descriptor for 

Qualitative 

Magnitude of 

Impact 

Noticeable (Very 

disruptive) 

BS4142 indication of significant adverse impact 

Significant changes in behaviour and/or an inability to 

mitigate effect of noise leading to psychological stress 

or physiological effects, e.g. regular sleep 

deprivation/awakening; loss of appetite, significant, 

medically definable harm.  

Major 

Noticeable 

(Disruptive)  

 

BS4142 indication of adverse impact 

Causes an important change in behaviour and/or 

attitude, e.g. avoiding certain activities during periods 

of intrusion.  Potential for sleep disturbance resulting 

in difficulty in getting to sleep, premature awakening 

and difficulty in getting back to sleep.  Quality of life 

diminished due to change in character of the area.  

Moderate 

Noticeable (Mildly 

intrusive)  

 

Compliance with fixed noise level limits and no BS4142 

indication of an adverse impact. 

Noise can be heard and may cause small changes in 

behaviour and/or attitude, e.g. turning up volume of 

television; speaking more loudly; closing windows 

more often.  Potential for non-awakening sleep 

disturbance.  Can slightly affect the character of the 

area but not such that there is a perceived change in 

the quality of life.  

Minor 

Just Noticeable 

(Non-intrusive)  

 

Compliance with fixed noise level limits and BS4142 

Rating Level less than measured background sound 

levels. 

Noise can be heard but does not cause any change in 

behaviour or attitude, e.g. increasing volume of 

television; speaking more loudly; closing windows.  

Can slightly affect the character of the area but not 

such that there is a perceived change in the quality of 

life.  

Negligible 

Not noticeable BS4142 Rating Level more than 10dB below the 

measured background sound levels. 

No Impact 

 

6.3.6.1 Significance of Effect 

Considering all of the above and having due regard to the existing ambient noise levels at 

NSRs around the proposed development, the BS5228 Category A threshold values for daytime, 

evenings and weekends (as detailed in Table 6.1) have been used for the construction noise 
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assessment.  The assessment criteria, including Significance of Effect, used for the construction 

noise assessment is detailed in Table 6.3.5 

Table 6.3.3: Threshold of Significant Effects (Construction Noise) at Receptors (dBA) 

Assessment Category and Threshold 

Value Period 

Significance Level 

Not Significant Significant 

Category A 

Daytime (07:00 – 19:00) and Saturdays 

(07:00 to 13:00) 

≤65dB LAeq, 12 hr >65dB LAeq, 12 hr 

Category A 

Evenings and Weekends ≤55dB LAeq, 12 hr >55dB LAeq, 12 hr 

Category A 

Nighttime ≤45dB LAeq, 12 hr >45dB LAeq, 12 hr 

 

The assessment criteria, including Significance of Effect, used for the operational noise 

assessment is as detailed in Chapter 5, and presented in Table 6.3.6 

Table 6.3.4: Significance of Effects (Operational Noise) 

Magnitude of Impact Level of Significance Relative to Sensitivity of Receptor 

High Medium Low 

Major Major Moderate Minor 

Moderate Moderate Moderate Minor 

Minor Minor Minor Negligible 

Negligible Negligible Negligible Negligible 

Key 

 

6.4 Baseline Information 

6.4.1 Study Area 

Noise Sensitive Receptors (NSRs) are properties which are sensitive to noise and, therefore, 

require appropriate protection. The nearest properties to the Port are predominantly 

residential in nature and are located in the town of Invergordon, which has developed around 

the Port area to the north, north east and north west. The closest NSRs are typically located 

within 100-200m of the Invergordon Service Base and locations of industrial activities. The 

closest NSRs to the Phase 4 Development are approximately 425m on Cromlet Drive.  

The Port has developed into an industrial port used for the servicing of oil and gas related 

structures and vessels and, in recent years, supporting the renewable energy sector. Cruise 

Significant Effect 
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ships also dock at Berths 2 to 4. Therefore, the noise environment in the area is already 

influenced with Port and industrial activities. Other local sound sources in the area are 

predominantly road traffic and general commercial and residential activities. 

Residential NSRs are also located to the south at approximately 1200m across the Cromarty 

Firth. Despite the southern NSRs being considerably further away from the proposed 

development than those in Invergordon, there would be a direct line of sight between the 

proposed development and the NSRs. The area is sparsely populated with farmsteads and 

single houses, as well as the village of Balblair, and is rural in nature, which typically means 

that baseline noise levels are low. However, as the Invergordon Service Base is located directly 

across the water, the existing noise environment is likely to be influenced to some degree by 

operations from the wider site. 

There are no NSRs to the east and west. 

Accordingly, the study area is defined by the closest NSRs to the development on the 

assumption that if noise levels are within acceptable levels at the closest receptors then it is 

reasonable to assume they will also be acceptable at more distant locations. Drawing 30.6.1 

details the locations of the nearest NSRs, divided up into seven separate assessment groups. 

Each NSR assessment group has been allocated a Noise Assessment Location (NAL), the point 

at which noise immission levels have been calculated. These are detailed in Table 6.4.1 and 

represent the closest points to the proposed development for each group. 

Table 6.4.1: Noise Assessment Locations and Nearest NSRs 

NAL 

Location (Grid Ref) Descriptor 

NAL ID Name 

NAL01 King George Street NH69874 68902 
Representing NSRs at the western end of 

King George Street 

NAL02 
King George Street/ 

Cromlet Drive 
NH70078 68823 

Representing NSRs at the eastern end of 

King George Street 

NAL03 Cromlet Drive NH70210 68732 Representing NSRs on Cromlet Drive 

NAL04 High Street NH70392 68505 
Representing NSRs at the western end of 

High Street and Clyde Street 

NAL05 Shore Road NH70548 68464 
Representing NSRs between Shore Road 

and Clyde Street 

NAL06 Outram Street NH70659 68431 
Representing NSRs between Ferry Road 

and Outram Street 

NAL07 Balblair NH70613 67132 Representing NSRs to the south at Balblair 
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6.4.2 Baseline Sound Levels 

Attended baseline sound level monitoring was undertaken by Affric Limited and PoCF at a 

number of locations during 2016 for both daytime and night-time periods.  Additional 

monitoring was also undertaken at Balblair during March 2018 to supplement previous data. 

Each Noise Monitoring Location (NML) was chosen as a suitably representative location of the 

existing sound environment for each of the assessment groups. Table 6.4.2 details the NMLs, 

which are also displayed on Drawing 30.6.1. 

Table 6.4.2: Baseline Noise Monitoring Locations 

NML Details 
Coordinates 

NML ID Descriptor 

NML01 B817 Car Park NH704684 

NML02 Balblair NH696688 

NML03 Clyde Street Car Park NH706671 

NML04 Cromlet Drive NH701687 

NML05 Ferry Row NH707683 

NML06 King George Street NH698688 

NML07 McDonald Court NH703685 

 

At all locations, measurements were undertaken for a minimum of 60 minutes during the day 

and 30 mins at night-time per survey and logged in 5 minute periods. Field data sheets are 

included within Appendix F.1, which detail the measurement times, noise levels, weather 

conditions and subjective observations of the noise environment. 

All measurements were made with the sound level meter (SLM) mounted on a tripod at 

approximately 1.2 – 1.5 metres above the ground and away from nearby reflective surfaces i.e. 

building façades, fences etc. 

The noise monitoring equipment consisted of Cirrus Optimus Green integrating sound level 

meters (SLMs) fitted with standard wind shields. All noise monitoring equipment (calibrator, 

SLM and microphones) used for the study are categorised as Class 1, as specified in IEC 61672-

1 ‘Electroacoustics. Sound level meters. Specifications’ (IEC, 2002). The equipment was calibrated 

on site at the beginning and end of each measurement period with no significant deviations 

noted. Appendix F.1 contains the equipment and laboratory calibration details. 

Table 6.4.3 details the derived background sound level, LA90(15mins), for each NAL, which has 

been determined after considering the distribution of data for each survey period. Detailed 

measurement data including statistical analysis charts can be found in Appendix F.1. 
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Table 6.4.3: Representative Background Sound Levels, dB LA90, Derived Through Statistical Analysis  

NML Details Background Sound Levels, dB LA90 

ID Descriptor Daytime Night-time 

NML01 B817 Car Park 48 38 

NML02 Balblair 45 39 

NML03 Clyde Street Car Park 53 47 

NML04 Cromlet Drive 51 41 

NML05 Ferry Row 51 43 

NML06 King George Street 48 38 

NML07 McDonald Court 51 46 

6.5 Impact Assessment 

6.5.1 Construction  

At this stage, a detailed plant list is not available, so a generic plant list based upon experience 

of the previous Phase 3 development has been used. All plant has been modelled assuming it 

is operating in its working area at the closest point to the NALs, which provides a worst-case 

scenario. 

Machinery onsite would produce noise levels that are transient in nature and fluctuate due 

both to the location of the activity and the load on any individual machine. The works would 

generally comprise both moving and static sources. Mobile sources include mobile 

construction plant and Heavy Goods Vehicles (HGVs), while static construction plant such as 

generators, lighting rigs and pumps are usually located at a fixed location for a period of time.  

The noise from onsite traffic movements (i.e. haul routes and mobile plant) has been assessed 

as a line source in accordance with the method contained in the proprietary noise software 

package CadnaA. This provides the most suitable technique for assessing slow moving 

construction traffic and is derived from the following formulae utilised in CadnaA: 

𝑃𝑊𝐿 =  𝑃𝑊𝐿𝑃𝑡 = 10 log
𝑄

(ℎ−1)
+  10 log

𝑙

(𝑚)
−  10 log

𝑣

𝑘𝑚/ℎ
−  30 𝑑𝐵 

where PWLPt is the sound power level of a point source, Q is the number of events per hour, l 

is the length of the segment in metres and V is the speed in kilometres per hour. 

For each assessed location, the LAeq(12hours) levels have been predicted using the ISO 9613-2 

model.  

The ISO 9613-2 propagation model was chosen in preference to the calculation method in 

BS5228, primarily because of the significant distances from source to receptor evident on this 

site. BS5228 notes, in F 2.2.2.2 that at distances over 300m noise, predictions using the BS5228 

methodology should be treated with caution, especially where a soft ground correction factor 

has been applied, because of the increasing importance of meteorological effects, whereas 

ISO 9613-2 provides equations that have been validated up to 1,000m. 
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The assessment is based upon typical construction activities likely to occur over a number of 

construction stages. During each stage the location and amount of plant, equipment and 

associated traffic would influence the noise generated. The selection of plant and equipment 

to be used would be determined by the main contractor and detailed arrangements for onsite 

management would be decided at that time. This assessment has, therefore, been based upon 

a typical selection of plant for a project of this size and based on the experience gained from 

the Phase 3 development. 

Construction plant has been modelled operating at the closest point to each receptor for a 

given activity in each construction stage; however, in reality only certain plant would be 

working at the closest point and for a limited time period. In practice, construction plant would 

operate over the whole site, in areas further from receptors than assessed in this report, so 

attenuation due to distance is liable to be greater than predicted here. 

The hours of operation are anticipated to be 07:00 to 19:00 seven days a week for all 

construction stages, except for dredging which would occur for a concentrated period that 

may require 24 hour working. 

For the purposes of this noise assessment the construction programme has been split into the 

following eight stages in order to provide results for representative noise activities:  

• Stage 1, Revetment Toe Dredge; 

• Stage 2, Revetment Construction; 

• Stage 3, Rock Armour Removal; 

• Stage 4, Quay and Anchor Wall Piling; 

• Stage 5, Installation Tie Rods; 

• Stage 6, Infilling (reclamation); 

• Stage 7, Laying of geotextile; 

• Stage 8, Berth Dredging; and, 

• Stage 9, Surfacing. 

In addition, the noise model considers Stage 6 and Stage 8 as activities which may occur 

concurrently, therefore an additional scenario; ‘Stage 6 + 8’ has also been modelled. 

A detailed description of the construction method is included within Chapter 3; however, the 

equipment and machinery likely to be used during each of the above stages are detailed in 

Technical Appendix F.3. The Appendix provides noise data for each noise source split into 

octave bands (where available). All sound pressure data has been sourced from Annex C of 

BS5228 and have been converted to sound power levels for input into CadnaA, except for the 

following items/activities: 

Stage 1 – The Revetment Toe Dredge will be carried out by a backhoe dredger with a tug 

vessel providing support. The specific vessels are yet to be determined but for the purpose of 

assessment the dredger is assumed to be the Manu Pekka, which is a typical dredger for this 

type and size of development. 

Sound level data for this particular vessel has been supplied within the noise monitoring report 

‘6790-01 rev. A - Concerning: Check Sound power level backhoe dredger “Manu Pekka”’, extracts 

of which are included in Appendix F.2. The report details sound level measurements 

undertaken at a number of locations and distances during normal dredging activities and 
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presents a calculated overall sound power level (SWL) of the vessel for a typical full cycle of 

dredging. Whilst the report details measured and calculated noise levels for a number of sound 

sources on board the vessel, the measured sound levels associated with the operation of the 

backhoe dredging unit are significantly higher than other sources. As such it is possible to 

model noise propagation from the Manu Pekka as a single point source located towards the 

stern of the vessel i.e. at the location of the backhoe dredging unit. Specifically, the vessel has 

been modelled as a point source with a SWL of 109.3dBA located at a height of 1.5m above 

the barge. 

Limited noise level data is available for tug boats, however, a Noise Impact Assessment 

undertaken for the Aberdeen Harbour Expansion Project Environmental Statement does 

provide sound level measurement data for a tug vessel similar to the class proposed for this 

development. Specifically, Appendix 20-D of the Aberdeen Harbour Expansion Project 

Environmental Statement details a SWL of 83dBA for a Tug Vessel ‘waiting’ i.e. not 

manoeuvring. This is likely to be the state of the tug during these operations for the majority 

of the time. The tug has been modelled as single point source at a height of 0.5m above the 

sea level with a broadband SWL of 83dBA. 

Stage 4 – Quay wall and anchor piles will be undertaken using both vibratory piling and 

percussive piling. Specifically, the piles will be pitched into position and then a vibro pile driver 

will be used for the initial piling stage. The depth of penetration from the vibratory piling is 

assumed to be in the range of 2m to 5m, after which the percussive hammer pile driver will be 

used. The piling has been modelled as a point source with the height set at the piles starting 

position to demonstrate a worst case scenario. Initial pile heights will vary along the quay wall 

and are split into three areas. For the first 100m from the west, piling has been modelled at a 

height of 36m. For the next 60m of quay wall the piling has been modelled at a height of 35m 

and for the easterly 50m length the piling has been modelled at a height of 34m. 

Whilst percussive pile driving noise source data is provided in BS5228, manufacturer supplied 

noise level data for the vibratory piling that was used in Phase 3 has been provided. A 

comparison of both sets of data shows that the total sound power level for the vibratory piling 

(pile driver plus power pack) was slightly higher than the BS5228 percussive piling (hammer 

plus power pack), therefore this data was used within the noise model. It should be noted that 

the sound character of the piling types are markedly different and, whilst the hammer is slightly 

lower in noise level, the impact nature of the sound could subjectively be more intrusive. 

Therefore, wherever possible, percussive piling will only be carried out after initial vibratory 

piling has been undertaken for each pile. 

Appendix B provides the source noise level data used within the model for an ICE 1412 

hydraulic vibrator and a Model 1000 power pack. 

Stage 8 

Dredging of the berth will probably be carried out with a cutter suction dredger and some of 

the materials dredged are likely to be used for infilling the reclaimed area, transferring the 

materials directly from the vessel to the infill area during the dredging process. No particular 

vessel has been specified at this stage, however, the noise model assumes a vessel with a Dead 

Weight Tonnage (DWT) of 5850t (based on the suction dredger ‘Marieke’). Although no 
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specific noise data for this type of vessel and/or operation is available, the noise level output 

has been estimated as follows; 

1 point source has been modelled with a SWL of 99.9dBA to represent the sound level of the 

dredger’s engines. This has been calculated using the formula; 

𝑆𝑊𝐿 = 66 + 9 𝐿𝑜𝑔 (𝐷𝑊𝑇) 

which was detailed in the paper, ‘Acoustic research - mobile sources in the GRW-area 

Rotterdam’ (Witte, J 1994), and found a correlation with the DWT of various classes of vessels 

and their noise output. 

To predict the noise levels arising from the actual operations the noise levels of three pumps 

have been included within the model. Specifically, the model calculates the noise output from 

1 of, 636kW sand pump; 1 of, 383kW jet pump and 1 of, 1838kW shore pump, based on a 

formula detailed within the noise modelling software CadnaA as; 

𝑆𝑊𝐿 = 73 + 𝑠 + 10 𝐿𝑜𝑔 (𝑎) 

Where s represents a variable for the octave band of interest and a is the power of the pump 

in kW. 

Appendix F.2 details the calculation used and the octave band sound power levels for each 

pump. 

All sources have been modelled as point sources except for the tipper lorries, which will be 

used in Stages 2 and 9. These have been modelled as a line source (representing a moving 

point source) assuming six movements on to the site and six movements off the site per hour.  

Table 6.5.1 presents the noise immission levels for each assessed construction stage at each 

of the NALs. In addition, Drawings 30.6.2 through to Drawing 30.6.11 presents the noise 

contour plots for each construction stage showing the predicted noise immission levels in the 

vicinity of the site. Note that in some instances source locations have been moved to predict 

worst case noise levels for Balblair to the south. For example, for dredging operations the 

cutter suction dredger has been modelled at the most northern extent of its operating area to 

assess NAL01 through to NAL06 but to assess NAL07 (Balblair) the dredger has been modelled 

at its most southerly work location. Where this occurs the alternative noise source locations 

for the Balblair noise models are indicated within an inset on the relevant Drawing. 
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Table 6.5.1: Predicted Construction Noise Immission Levels, dB LAeq(t) 

Construction Activity NAL01 NAL02 NAL03 NAL04 NAL05 NAL06 NAL07 

Stage 1 
Revetment Toe 

Dredge 
42 44 44 40 40 39 32 

Stage 2 
Revetment 

Construction 
48 51 54 45 53 43 35 

Stage 3 
Rock Armour 

Removal 
43 46 48 44 49 37 37 

Stage 4 
Quay Wall and 

Anchor Piling 
46 47 48 48 47 45 41 

Stage 5 Installation Tie Rods 37 40 44 40 36 35 37 

Stage 6 
Infilling 

(reclamation) 
47 49 52 47 52 41 41 

Stage 7 Laying of Geotextile 39 42 45 41 46 35 34 

Stage 8 Berth Dredging 36 37 38 35 34 33 32 

Stage 9 Surfacing 48 51 54 48 53 42 42 

Stage 

6+8 
Dredging and Infill 47 49 52 47 52 42 42 

 

Baseline noise level monitoring has identified that the Category A threshold values (as detailed 

in Table 6.3.1) are appropriate for all of the NALs, therefore the strictest of the BS5228 noise 

limits are used for assessment. Accordingly, the thresholds for significance are; 

• 65dB LAeq(t) for weekdays (07:00 – 9:00) and Saturday mornings (07:00 – 13:00); 

• 55dB LAeq(t) for evenings, Saturday (13:00 – 19:00) and all day Sunday; and, 

• 45dB LAeq(t) for night-time (23:00-07:00). 

The predicted noise levels at all of the NSRs during all construction stages are below the 65dBA 

daytime and 55dBA weekend thresholds. At night-time dredging operations (Stage 8) will be 

below the 45dBA night-time threshold levels. 

Accordingly, comparison of the predicted levels against the Category A Threshold Values for 

each receptor and each stage indicates that construction noise impacts are Non-Significant. 

In practice, for much of the working day the noise associated with construction activities would 

be less than predicted, as the predictions assume that all plant is operating concurrently and 

continuously.  In reality only a certain proportion of plant would be operating at any one time, 

while others maybe idling or turned off. 

6.5.2 Operations 

Chapter 3 provides a description of the likely operations that will occur at the proposed 

development and should be read in conjunction with this Section of the In-Air Noise Chapter. 

The operational noise assessment considers three separate scenarios, all of which may occur 

but will not overlap. 
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6.5.2.1 Offshore Renewables Scenario 

Operations associated with the Offshore Renewables Scenario can be split out into three 

stages, namely; Stage A Load in, Stage B Assembly and Stage C Load out. Table 6.5.2 details 

the sound sources which are anticipated to be used during each stage. Additional noise source 

input data can be found in Appendix F.3. 

Table 6-5.2: Identified Sound Sources for Offshore Renewables Scenario 

Operations Sound Source 

Operational Stage Item/Activity Descriptor 

A – Load in 

BBC Texas or similar 
Vessel used for importing wind 

turbine elements. 

Crawler Crane 
Used for offloading cargo from 

vessel. 

Forklift 
Movement of small cargo items 

around site. 

SPMT 
Movement of large cargo items 

around site. 

B – Assembly 
Hand Tools 

Various hand tools used for 

turbine assembly. 

Hydraulic guns Used for turbine assembly. 

C – Load out 

Stanislav Yudin, Brave Tern or 

similar 

Jack up vessel used for 

exporting wind turbine 

elements. 

Crawler crane Used to assist in vessel loading. 

SPMT 
Movement of large cargo items 

around site. 

Forklift 
Movement of small cargo items 

around site. 

Hand Tools 
Various hand tools used for 

turbine assembly. 

Hydraulic guns Used for turbine assembly. 

 

All noise source data has been sourced from BS5228, except for the following items/activities; 

• BBC Texas and Stanislav Yudin. The same methodology used above (Section 6.5.1 

stage 8) for the calculation of the vessel noise is used for these vessels, with an assumed 

DWT of 7520t for the BBC Texas and 5600t for the Stanislav Yudin. No noise level data 

is available for the operation of the crane aboard the Stanislav Yudin, however, data is 

available within BS5228 for a crane of similar class (BS5228 Table C4.38, 610kW 400t 

crane) and this data has been used for modelling purposes. 

• SPMT (Self-Propelled Modular Transporter). Noise level data has been sourced from 

the noise assessment presented within the Environmental Statement for the Able 

Marine Energy Park. 

• Hand Tools. The noise output from hand tools is anticipated to be insignificant in 

comparison to the other identified sound sources and as such will have a negligible 
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impact on the overall noise immission levels from the development. As such, hand tools 

have been excluded from the noise model. 

• Hydraulic Guns. SPL data is taken from ‘Transit Noise and Vibration Impact Assessment 

(USA Department of Transport, May 2006) which details noise levels for a number of 

items of plant used in typical construction operations that are not found in BS5228. 

Hydraulic guns are modelled out in the open, however for much of the time, operations 

will be undertaken inside the turbine towers which will provide significant levels of 

barrier attenuation. 

As there is the potential for operational stages to overlap, noise levels have been calculated 

for a worst-case scenario of all stages operating concurrently as well as individually.  These are 

presented in Table 6.5.3. 

With regards to the timings of operations: 

• Stage 1 Load-in activities have been modelled assuming that the vessel is berthed 

overnight but unloading activities will only occur during daytime hours. 

• Stage 2 Assembly assumes that assembly activities will only occur during the daytime. 

• Stage 3 Load-out activities assumes that all operations will occur during both daytime 

and night-time. 

Table 6.5.3: Calculated Noise Immission Levels, dB LAeq(t) (Offshore Renewables Scenario) 

Operational Activity NAL01 NAL02 NAL03 NAL04 NAL05 NAL06 NAL07 

Load in 
Day 33 35 39 34 33 30 27 

Night 26 27 29 30 30 28 22 

Assembly 
Day 47 48 48 42 42 39 38 

Night - - - - - - - 

Load out 
Day 36 38 39 34 34 32 28 

Night 36 38 39 34 34 32 28 

All activities 
Day 47 49 49 43 43 40 35 

Night 36 38 40 36 36 33 28 

 

It should be noted that the calculation of ‘All Activities’ noise has been undertaken within the 

noise modelling software and is not just a logarithmic addition of all sound sources operating 

simultaneously. For example, with both vessels at Berths 5 and 6 some barrier attenuation will 

be provided for NAL07, and the total noise immission levels will not simply be a summation of 

the noise levels predicted from each operational stage. 

The assessment against fixed levels considers the strictest of the residential daytime and night-

time noise levels as defined within the WHO and BS8233 documents, i.e. an internal noise level 

of 35dB LAeq(16hour) during the day and 30dB LAeq(8hour) at night. Table 6.5.4 presents the 

assessment against fixed internal noise levels for ‘all activities’ at each assessment location. In 

this regard the WHO guidance suggests that an allowance of 15dBA for the attenuation of a 

partially open window is reasonable in order to convert between internal and external noise 

levels and limits. Therefore, an assessment of external noise levels can assume an external 

noise level limit of 15dB above the internal guideline values detailed within Table 6.3.2. 
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Table 6.5.4: Assessment of Operational Noise against Fixed Guideline Levels (Offshore Renewables Scenario) 

Assessment 

Location 

Immission Level (dBA) External Limit Assuming 

Open Windows, (dBA) 

Margin Above / Below 

(+/-) Guideline Levels 

NAL ID Day Night Day Night Day Night 

NAL01 47 36 50 45 -3 -9 

NAL02 49 38 50 45 -1 -7 

NAL03 49 40 50 45 -1 -5 

NAL04 43 36 50 45 -7 -9 

NAL05 43 36 50 45 -7 -9 

NAL06 40 33 50 45 -10 -12 

NAL07 35 28 50 45 -15 -17 

It can be seen that the noise levels attributable to the proposed development with all activities 

occurring concurrently do not exceed the guideline noise levels or the Council’s proposed 

limits at any receptor for either time period. 

In order to assess the sound immission levels in accordance with BS4142, the Specific Sound 

Levels (immission levels) must be converted into Rating Levels. The Rating Level allows for 

penalties to be added to the Specific Sound Level in order to account for particular 

characteristics of the sound which may be perceived as more annoying. In particular the Rating 

Level considers the tonality, impulsivity and intermittency of the sound. 

With regards to tonality, BS4142 states: “For sound ranging from not tonal to prominently tonal 

the Joint Nordic Method gives a correction of between 0dB and +6dB for tonality. Subjectively, 

this can be converted to a penalty of 2dB for a tone which is just perceptible at the noise receptor, 

4dB where it is clearly perceptible and 6dB where it is highly perceptible.” 

With regards to impulsivity, BS4142:2014 states: “A correction of up to +9dB can be applied for 

sound that is highly impulsive, considering both the rapidity of the change in sound level and 

the overall change in sound level. Subjectively this can be converted to a penalty of 3dB for 

impulsivity which is just perceptible at the noise receptor, 6dB where it is clearly perceptible, and 

9dB where it is highly perceptible.” 

With regards to intermittency, BS4142:2014 states: “Where the specific sound features 

characteristics that are neither tonal nor impulsive, though otherwise are readily distinctive 

against the residual acoustic environment, a penalty of 3dB can be applied.” 

No tonal or impulsive elements have been identified within the source noise data, however, 

there is the potential for intermittency. Therefore, a +3dB penalty has been assumed i.e. the 

Rating Level is 3dB above the calculated noise immission levels.  Table 6.5.5 presents the Rating 

Levels and compares these to the measured background sound levels.
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Table 6.5.5: BS4142 Rating Levels and Comparison to Background Sound Level. 

 Operational Activity Period NAL01 NAL02 NAL03 NAL04 NAL05 NAL06 NAL07 

Background sound level, dB LA90(15mins) - 
Day 48 48 51 51 53 51 45 

Night 38 38 41 46 47 43 39 

Rating level, dB LAeq(t) 

Stage A -Load in 
Day 36 38 42 37 36 33 30 

Night 29 30 32 33 33 31 25 

Stage B - Assembly 
Day 50 51 51 45 45 42 41 

Night - - - - - - - 

Stage C - Load out 
Day 39 41 42 37 37 35 31 

Night 39 41 42 37 37 35 31 

All activities 
Day 50 52 52 46 46 43 38 

Night 39 41 43 39 39 36 31 

Margin above/below (+/-) background, dB 

Stage A -Load in 
Day -12 -10 -9 -14 -17 -18 -15 

Night -19 -18 -19 -18 -20 -20 -20 

Stage B - Assembly 
Day 2 3 0 -6 -8 -9 -4 

Night - - - - - - - 

Stage C - Load out 
Day -9 -7 -9 -14 -16 -16 -14 

Night -9 -7 -9 -14 -16 -16 -14 

All activities 
Day 2 4 1 -5 -7 -8 -7 

Night -9 -7 -8 -12 -14 -15 -14 
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With reference to the Rating Level margin above or below the background sound level (as 

detailed in Table 6.5.5), the BS4142 assessment indicates; 

• For Load In and Load Out activities for all NALs “the rating level does not exceed the 

background sound level, this is an indication of the specific sound source having a low 

impact, depending on the context.”; 

• For Assembly activities at NAL01 and NAL02 during the daytime the Rating Level 

exceeds the background sound level but is below the indication of an adverse impact. 

At all other receptors the Rating Level is below the background sound level; 

• When all activities are assumed to be occurring concurrently during the daytime the 

Rating Level exceeds the background sound level but is below the indication of an 

adverse impact at NAL01, NAL02 and NAL03. At all other receptors the Rating Level 

remains below the background sound level; and 

• When all night-time activities are assumed to be occurring concurrently, for all NALs 

“the rating level does not exceed the background sound level, this is an indication of 

the specific sound source having a low impact, depending on the context.” 

Considering the context of the development, no factors have been identified which would alter 

the BS4142 assessment outcome. With regards to the magnitude of impacts detailed in Table 

6.3.4, the perception of the impact for Stage B of the Offshore Renewables Scenario and for 

all activities (Stages A, B and C) occurring simultaneously (daytime) is deemed Noticeable 

(Mildly intrusive) and the Magnitude of impact is Minor. Therefore, operational noise impacts 

on residential receptors which have a High level of sensitivity for the Stage B - Assembly and 

All - activities (daytime) are expected to be Minor – Non-Significant. 

With regards to Stages A and C of the Offshore Renewables Scenario, the perception of the 

impact is deemed Just Noticeable (Non intrusive) and the Magnitude of impact is Negligible. 

Therefore, operational noise impacts on residential receptors for all other Offshore Renewables 

Scenario activities are expected to be Negligible – Non-Significant. 

6.5.2.2 Cruise Scenario 

Cruise ships currently berth at Berths 2-4, which is located approximately 700m to the east of 

the proposed development. The berths are approximately 160m from the nearest NSRs in 

Invergordon town, whereas the closest NSRs to Berths 5 and 6 are approximately 500m away. 

As such, it is assumed that there will be an overall reduction in noise levels at NSRs when the 

cruise ships are berthed at Berths 5 and 6.  

Typically, the ship will dock in the morning and passengers will disembark for either a half day 

or full day excursion in the Highlands. This may temporarily increase local sound levels as 

coaches arrive and leave the Port. Coaches already access the Invergordon Service Base to pick 

up and drop off passengers from Berths 2-4, accessing the site through the main entrance. No 

increase in noise levels is anticipated, through coach operations accessing the Phase 4 

Development via this route. However, there is a possibility that the temporary site entrance (to 

be used for the Phase 4 Development construction) may be used in the future as a permanent 

entrance. Accordingly, a noise model has been produced which simulates the following 

activities at this location: 
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• 60 coaches arrive in the morning for pick up; 

• 60 coaches leave in the morning for excursions; 

• 30 coaches arrive after a ½ day excursion; 

• 30 coaches leave for a ½ excursion; and 

• 60 coaches return to drop off in the early evening. 

The coach movements have been modelled as line sources (replicating moving point sources) 

moving from the Phase 4 Development area to the Invergordon Service Base temporary gate. 

In addition, a further 30 coaches have been modelled as point sources representing idling 

vehicles close to Berths 5 and 6. In reality this is unlikely to happen.  Coaches are unlikely to 

be present all at the same time and engines will be switched off for the majority of time.  

Noise level data for the coaches has been taken from the paper, ‘Comparison of noise impacts 

from urban transport’ (Loughborough University, 2007), extracts of which are presented in 

Appendix F.3. 

Table 6.5.6 presents the predicted noise immission levels associated with the coach pick ups 

and drop offs at Berths 5 and 6. 

Table 6.5.6: Calculated Noise Immission Levels, dB LAeq(12hours) (Cruise Scenario) 

Operational Activity NAL01 NAL02 NAL03 NAL04 NAL05 NAL06 NAL07 

Coach drop offs and pick ups 42 46 48 43 42 38 32 

 

It is not appropriate to assess this type of noise generation in accordance with BS4142, which 

primarily assesses noise which is industrial in nature. Rather the assessment of operational 

noise for the Cruise Scenario is undertaken against the WHO and BS8233 guideline fixed levels 

only. Table 6.5.7 presents the predicted levels against the fixed guideline levels and the margin 

above or below these levels. 

Table 6.5.7: Assessment Against Fixed Guideline Levels (Cruise Scenario) 

Operational Activity NAL01 NAL02 NAL03 NAL04 NAL05 NAL06 NAL07 

Coach noise immission level 42 46 48 43 42 38 32 

Daytime external guideline 

noise level 
50 50 50 50 50 50 50 

Margin above/below (+/-) 

guideline levels 
-8 -4 -2 -7 -9 -12 -18 

 

Noise attributable to the coach movements associated with the Cruise Scenario may be 

audible for short periods of time, however, they remain below the guideline noise levels at all 

receptors. Furthermore, the operational noise from existing cruise ship operations is 

anticipated to decrease due to the increase in separation distance between source and 

receiver. 



 

 

6-24 

 

 

With regards to the magnitude of impacts detailed in Table 6.3.4, the perception of the impact 

is deemed Just Noticeable (Non intrusive) and the Magnitude of impact is Negligible. 

Therefore, operational noise impacts on residential receptors for the Cruise Scenario are 

expected to be Negligible, Non-Significant. 

6.5.2.3 Oil and Gas Scenario 

Existing operations at Berth 4 and Berth 5 may be transferred to Berth 6 however, should this 

occur, separation distances between source and receiver will increase slightly. As the Offshore 

Renewable Scenario and Cruise Scenario cannot happen at the same time as the Oil and Gas 

Scenario, should existing operations be moved to Berth 6 then no increase in noise levels is 

anticipated. Accordingly, the perception of the impact is deemed Not noticeable and the 

Magnitude of impact is No Impact, Non-Significant. 

Therefore, operational noise impacts on residential receptors for the Oil and Gas Scenario are 

expected to be Neutral. 

6.6 Mitigation Measures 

6.6.1 Construction 

Once a main contractor is appointed, careful consideration will be given to the type of plant 

to be used for each stage of construction as well as construction work schedules. 

Section 8 of BS5228 recommends a number of simple control measures, which have been 

incorporated into the Construction Environmental Management Document (CEMD). 

The principal contractor would: 

• keep local residents informed of the proposed working schedule, where appropriate, 

including the times and duration of any abnormally noisy activity that may cause 

concern;  

• ensure that haulage vehicles would not arrive at or leave the site between 19.00 and 

07.00 hours; 

• ensure all vehicles and mechanical plant would be fitted with effective exhaust silencers 

and ‘smart’ reversing alarms and be subject to programmed maintenance; 

• select inherently quiet plant where appropriate - all major compressors, pumps and 

generators would be ‘sound reduced’ models fitted with properly lined and sealed 

acoustic covers, which would be kept closed whenever the machines are in use; 

• ensure all ancillary pneumatic percussive tools would be fitted with mufflers or silencers 

of the type recommended by the manufacturers; 

• instruct that machines would be shut down between work periods or throttled down 

to a minimum;  

• ensure regular maintenance of all equipment used on site, including maintenance 

related to noise emissions; 

• ensure that vehicles are loaded carefully to ensure minimal drop heights so as to 

minimise noise during this operation; and 
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• ensure all ancillary plant such as generators and pumps would be positioned so as to 

cause minimum noise disturbance and, if necessary, temporary acoustic screens or 

enclosures should be provided. 

6.6.2 Operation 

No mitigation measures are required to lessen the operational noise impacts, however, best 

practice measures will be employed to ensure noise levels are kept to a minimum, including 

those mentioned previously for construction. In addition, Port of Cromarty Firth have the 

monitoring equipment and appropriately qualified staff necessary to undertake regular sound 

level monitoring to ensure that noise is kept within acceptable levels. This will also allow the 

Invergordon Service Base to identify any particularly noisy activities and produce appropriate 

operational schedules to reduce the likelihood of these events occurring concurrently. 

6.7 Cumulative Impacts 

The baseline noise measurement surveys quantified existing levels of noise in the area 

attributable to all dominant noise sources including road traffic noise and existing industrial 

and Port activity. Given the relationship between the predicted levels of the proposed Phase 4 

Development and the existing noise levels i.e. the predicted levels are typically below the 

existing noise levels, the existing ambient noise levels are unlikely to be increased other than 

in the immediate vicinity of the proposed Phase 4 Development. The only exception to this is 

at NAL02 during the daytime if all offshore renewable scenario activities occur simultaneously. 

At this location it is likely that some operational noise may be heard, as predicted levels are 

+4dB above the existing background sound levels. 

There are no other known proposed developments in the area which are required to be 

considered within a cumulative noise assessment. The cumulative effects of noise are 

therefore, anticipated to be Non-Significant. 

6.8 Residual Effect 

Use of best practice noise control measures will reduce construction and operational noise 

levels to lower levels than reported in the noise assessments; however, this will not result in a 

change of assessment outcome for individual construction stages or operational scenarios. 

6.9 Summary 

The assessment has considered the existing noise environment at local residential receptors 

and presented the anticipated construction and operational noise emission levels for a number 

of construction stages and operational scenarios. 

The assessment of construction noise on nearby residential receptors has been undertaken 

following the guidance contained within BS5228. All predictions assume that all plant is 

operating concurrently in full operational mode within the closest areas to each receptor in 

order to provide a worst-case scenario (whereas in reality only a proportion of the plant may 

be operating for a small proportion of time). 
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The assessment of operational noise levels has been undertaken in accordance with 

BS4142:2014 for the Offshore Renewables Scenario and against fixed guideline noise levels, as 

detailed in BS8233 and by the WHO for the Offshore Renewables Scenario and Cruise Scenario.  

The construction noise levels at all of the assessed receptors during all individual assessed 

construction stages are below the daytime, weekend, evening and night-time thresholds 

adopted for this project. Furthermore, the noise model predicts a worst-case scenario with all 

construction plant operating concurrently and in reality noise levels are expected to be lower 

than predicted. 

Table 6.9.1 presents a summary of the anticipated in-air noise impacts. 
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Table 6.9.1: Summary of In-Air Noise Impacts 

Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary 
Residual Impact 

Magnitude 

Significance of 

Residual Effect 

Construction 

Noise from 

construction activities 

(daytime) 

High No Impact 
Non-

Significant  

Best practice mitigation measures to be 

employed as detailed in BS5228 
No Impact 

No Impact: Non-

Significant 

Noise from dredging 

activities (night-time) 
High No Impact 

Non-

Significant  

Best practice mitigation measures to be 

employed as detailed in BS5228 
No Impact 

No Impact: Non-

Significant 

Operations 

Noise from Offshore 

Scenarios – Stage 2 and 

all activities occurring 

concurrently 

High Minor 
Minor - Non-

Significant  

Noise level monitoring to be undertaken 

to ensure noise remains within 

acceptable levels. 

Minor Minor: Non-Significant 

Noise from Offshore 

Renewables Scenario 

Stage 1 and Stage 3 

and Cruise Ship 

Scenario. 

High Negligible 

Negligible - 

Non-

Significant  

Noise level monitoring to be undertaken 

to ensure noise remains within 

acceptable levels. 

Negligible 
Negligible: Non-

Significant 

Noise from Oil and Gas 

Scenario 
High No Impact 

Non-

Significant  

No specific mitigation measures 

proposed 
No Impact 

No Impact: Non-

Significant 
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7 Underwater Piling Noise 

7.1 Introduction 

There is the potential for underwater noise to be generated during the construction works, 

and an increase in marine noise can affect marine mammals and fish. Marine piling operations 

is the activity which will result in the greatest underwater noise levels, and hence is the focus 

of this Chapter. Other sources of underwater noise are considered in the Marine Mammal 

Impact Assessment (Chapter 12). 

During the proposed Phase 4 Development works at the Port of Cromarty Firth, both vibro and 

impact piling will be required for the installation of cylindrical and sheet piles, and this will 

result in elevated levels of underwater noise. Piling noise has the potential to disturb and 

possibly injure marine organisms, particularly marine mammals and fish, thus could result in 

negative individual and population level effects. Different species have different hearing 

abilities and hence any given sound will be perceived differently by each species. As detailed 

in Chapter 3, vibro piling will be used in preference to impact piling, due to its reduced 

underwater noise emissions, with piles being driven to refusal using a vibro hammer, before 

being driven to design depth with an impact hammer if required. However, impact piling is 

considered here, in order to assess the worst-case scenario. 

7.2 Source of Information 

7.2.1 Planning and Legislative Framework 

The Scottish Government has released general policies as part of Scotland’s National Marine 

Plan in favour of sustainable development and use of the marine environment which include: 

• GEN 13 Noise: Development and use of the marine environment should avoid significant 

adverse effects of man-made noise and vibration, especially on species sensitive to such 

effects [Scottish Government, 2015a]. 

 

The Scottish Government has released a series of good environmental status descriptors within 

Scotland’s National Marine Plan. These include: 

• GES 11: Introduction of energy, including underwater noise, is at levels that do not 

adversely affect the marine environment. [Scottish Government, 2015b]. 

7.2.2 Relevant Guidance 

There are no internationally agreed standards with regard to the assessment of underwater 

noise and it is current practice to undertake assessments based on criteria provided in the 

scientific literature or guidance published by regulatory authorities. For this assessment, the 

criteria are based on: 

 

• National Marine Fisheries Service (NMFS). [2016]. Technical Guidance for Assessing the 

Effects of Anthropogenic Sound on Marine Mammal Hearing: Underwater Acoustic 

Thresholds for Onset of Permanent and Temporary Threshold Shifts. 

• Popper A N et al. [2014]. Sound Exposure Guidelines for Fishes and Sea Turtles.  
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7.3 Assessment Methodology 

7.3.1 Baseline Data Collection 

No baseline data has been collected in the course of this assessment and no published data is 

available for the existing underwater noise levels in the vicinity of the Port of Cromarty Firth. 

7.3.2 Impact Assessment Methodology 

An underwater noise model will be developed, in order to predict the noise emission levels 

and frequencies at difference ranges from the site, resulting from impact piling of cylindrical 

and sheet piles. 

The modelled noise emission levels will then be used in conjunction with published injury 

criteria for marine mammals and fish, in order to provided predicted impact ranges resulting 

from the piling operations.  The impact criteria are provided in Section 7.5.2. 

The predicted impact ranges will then be used to inform the ecological impact assessments 

for marine mammals and diadromous fish in Chapters 12 and 14 respectively. 

7.3.3 Identification and Assessment of Mitigation 

This Chapter only identifies the impact ranges for sensitive receptors, resulting from the 

construction of the Phase 4 Development.  No consideration is made to the significance of 

these impacts on an individual or population level. This assessment is conducted in Chapters 

12 and 14 and, where necessary, appropriate mitigation measures identified. As such, no 

mitigation will be presented in this Chapter. 

7.3.4 Assessment of Residual Effects 

Since no mitigation is proposed in this Chapter, the residual effects cannot be considered. 

7.3.5 Limitations of Assessment 

The assessment will be carried out using established modelling based on data derived from 

the literature, along with measurements undertaken by Subacoustech Environmental of similar 

piling events. No direct measurements of environmental parameters in the vicinity of the site 

or of noise levels produced by the specific sources are available to inform the assessment and, 

as such, the results are considered indicative of what might be expected from a typical 

operation. 

7.4 Baseline Information 

No data is available for marine baseline noise levels within the Cromarty Firth, and no baseline 

noise monitoring was conducted. The current source of in water noise would be limited to 

vessel traffic; vessels and rigs alongside in Port or moored in the Cromarty Firth. Some noise 

will also result from ongoing activity in the Port. As an area with significant marine industry, 

baseline underwater noise levels in the Cromarty Firth would be expected to be significantly 

higher than for a less developed estuarine location, and highly dependent on the ongoing 

activities at the various marine facilities in the Firth. 
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7.5 Noise Impact Assessment 

Underwater noise modelling has been undertaken to estimate the received sound pressure 

levels in the region, with particular concern for the impacts on marine mammals and fish. Full 

details of the underwater noise modelling is available in Appendix G.1. 

As the site area in Cromarty Firth is relatively small, a single representative modelling location 

has been selected for modelling (approximate coordinates: 57.684235°N, 4.1834510°W).  This 

is shown at the centre of the red circle in Figure 7.5.1. 

 

Figure 7.5.1 Image Showing the Location of the Port of Cromarty Firth and the Surrounding Bathymetry 

(bathymetry supplied by Find Mapping Ltd -  © British Crown and OceanWise, 2017. All rights reserved. Not to be 

used for Navigation.) 

 

7.5.1 Underwater Noise Modelling Approach 

Detailed modelling has been undertaken for impact pile driving of cylindrical and sheet piles. 

Modelling of underwater noise is complex and can be approached in several different ways. 

For detailed modelling, Subacoustech have chosen to use a numerical approach that is based 

on two different solvers:  

• A parabolic equation (PE) method for lower frequencies (12.5 Hz to 250 Hz); and 

• A ray tracing method for higher frequencies (315 Hz to 100 kHz).  

 

The PE method is widely used within the underwater acoustics community but has 

computational limitations at high frequencies. Ray tracing is more computationally efficient at 

higher frequencies but is not suited to low frequencies [Etter, 1991]. This study utilises the 

implementation of these numerical solutions provided in the dBSea software (developed by 

Marshal Day Acoustics).  
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These solvers account for a wide array of input parameters, including bathymetry, sediment 

data, sound speed and source frequency content to ensure as detailed results as possible. 

These input parameters are described in the following sections. 

7.5.1.1 Environmental Input Data 

The bathymetry data used in the modelling was supplied by Find Mapping Ltd.  This data has 

a resolution of 1 arc second (a grid of squares measuring approximately 30m by 60m). A high 

tide of 4.3m (Mean High Water Springs) has been used throughout the modelling as this 

represents a conservative approach with regards to noise propagation. 

Sound speed data has been calculated using temperature and salinity data from Marine 

Scotland [Bresnan et al. 2016] using the equation from Mackenzie [1981]. Given the shallow 

water and tidal nature of the Firth, it has been assumed that the water is well mixed and there 

will be negligible variation of sound speed with depth. A single sound speed of 1491m/s has 

been used at all depths 

Seabed properties used for modelling were assumed to be a mix of sand and mud. Geo-

acoustic properties for the seabed were based on available data from Jensen et al. [2011] and 

are provided in Table . 

Table 7.5.1 Seabed Geo-acoustic Properties used for Modelling 

Seabed type 

Compressive sound 

speed in substrate 

(ms-1) 

Density profile in 

substrate 

(kg/m3) 

Attenuation profile in 

substrate 

(dB/wavelength) 

Sand/mud 1700 1500 1 

7.5.1.2 Impact Piling Source Levels 

The proposed impact piling operations at Port of Cromarty Firth include piling of and 

equivalent 2m diameter cylindrical piles and sheet piles. Based on the experience of 

Subacoustech on similar piling operations, a hammer energy of 500kJ has been assumed for 

the cylindrical piles and 120kJ for the sheet piles. The source level for sheet piles has been 

based on what would be expected from piling of 0.6m pile. This approach has been used by 

Subacoustech for modelling on other projects and good agreement has been found with 

subsequently measured data. 

The source levels used for the modelling of these two pile sizes and hammer energies are 

based on Subacoustech’s extensive database of impact piling noise, with the predicted source 

level calculated from the blow energy and water depth of a piling location. These have been 

shown to be the primary factors determining the subsea noise levels produced. The size of the 

pile has been used to determine the frequency content of the noise. As the model assumes 

that the noise source acts as a single point, the water depth at the noise source (accounting 

for tide) has been used to adjust the source level to allow for the length of the pile in contact 

with the water. 

The unweighted SPLpeak source levels estimated for piling are: 

• 217.7dB re 1 µPa SPLpeak (Cylindrical piles - 500kJ hammer energy) 

• 192.8dB re 1 µPa2s SEL (Cylindrical piles -500kJ hammer energy) 

• 207.5dB re 1 µPa SPLpeak (Sheet piles - 120kJ hammer energy) 

• 182.6dB re 1 µPa2s SEL (Sheet piles - 120kJ hammer energy) 
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The third octave levels used for modelling are illustrated in Figure 7.5.2. This shows that the 

sound may be characterised as broadband with the maximum energy at frequencies between 

150Hz and 1kHz. 

 

Figure 7.5.2 Source Third Octave Band Levels to be used to Model Impact Piling for Impact Piling (SPLpeak) 

7.5.2 Assessment Criteria 

The impacts of underwater sound on marine animals can be broadly summarised into three 

categories: 

• Physical traumatic injury and fatality; 

• Auditory injury (either permanent or temporary); and 

• Disturbance. 

The metrics and criteria that have been used in this study to assess the possible environmental 

effects are based on the latest National Oceanic and Atmospheric Administration (NOAA) 

report concerning underwater noise and its effects on marine mammals, NMFS [2016], and 

Popper et al. [2014] for the impacts of noise on species of fish. 

7.5.2.1 Marine Mammals 

The NMFS [2016] guidance groups marine mammals into functional hearing groups and 

applies filters to the unweighted noise to approximate the hearing response of the receptor. 

The hearing groups given in the NMFS [2016] are summarised in Table 7.5.2. 

The auditory weighting functions for each hearing group are provided in Figure 7.5.3. 
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Table 7.5.2 Marine Mammal Hearing Groups [from NMFS, 2016] 

Hearing Group Example Species Generalised Hearing Range 

Low Frequency (LF) 

Cetaceans 
Baleen Whales 7Hz to 35kHz 

Mid Frequency (MF) 

Cetaceans 

Dolphins, Toothed Whales, Beaked 

Whales, Bottlenose Whales 

(including Bottlenose Dolphin) 

150Hz to 160kHz 

High Frequency (HF) 

Cetaceans 

True Porpoises (including Harbour 

Porpoise) 
275Hz to 160kHz 

Phocid Pinnipeds (PW) 

(underwater) 
True Seals (including Harbour Seal) 50Hz to 86kHz 

 

 

Figure 7.5.3 Auditory Weighting Functions for Low Frequency (LF) Cetaceans, Mid Frequency (MF) 

Cetaceans, High Frequency (HF) Cetaceans, Phocid Pinnipeds (PW) (underwater) [from NMFS, 2016] 

 

NMFS [2016] presents unweighted peak criteria (SPLpeak) and cumulative, weighted sound 

exposure criteria (SELcum) for both Permanent Threshold Shift (PTS), where unrecoverable 

hearing damage may occur, and Temporary Threshold Shift (TTS), where a temporary 

reduction in hearing sensitivity may occur in individual receptors. Table 7.5.3 summarises the 

NMFS [2016] criteria for onset of risk of PTS and TTS for each of the key marine mammal 

hearing groups for impulsive noise. 

In the assessment of cumulative SEL values, a fleeing animal model has been used, assuming 

that the receptor moves away from the source at a constant speed of 1.5 m/s (conservative for 

most species) for the duration of piling (3,600 strikes) and will only be subject to one such 

piling event in a 24 period. 
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Table 7.5.3 Assessment Criteria for Marine Mammals from NMFS [2016] for Impulsive Noise (impact piling) 

Impulsive noise TTS criteria PTS criteria 

Functional 

Group 

SELcum 

(weighted)  

dB re 1 µPa2s 

SPLpeak 

(unweighted) 

dB re 1 µPa 

SELcum 

(weighted) 

dB re 1 µPa2s 

SPLpeak 

(unweighted) 

dB re 1 µPa2s 

LF Cetaceans 168 213 183 219 

MF Cetaceans 170 224 185 230 

HF Cetaceans 140 196 155 202 

PW Pinnipeds 170 212 185 218 

To undertake the modelling for the NMFS [2016] criteria with regards to the weighted criteria, 

the source levels were first adjusted using the auditory weighting functions shown in Figure 

7.5.3. The resulting noise levels are presented in Table 7.5.4. 

Table 7.5.4 Summary of the NMFS [2016] Weighted Source Levels at 1 metre used for Detailed Modelling 

 Impact Piling 

Source Level (500 kJ) 

(single pulse SEL) 

Impact Piling 

Source Level (120 kJ) 

(single pulse SEL) 

Unweighted 192.8dB re 1µPa2s 182.6dB re 1µPa2s 

LF Cetaceans 190.9dB re 1µPa2s 179.6dB re 1µPa2s 

MF Cetaceans 167.0dB re 1µPa2s 155.7dB re 1µPa2s 

HF Cetaceans 164.2dB re 1µPa2s 152.9dB re 1µPa2s 

Phocid Pinnipeds 182.4dB re 1µPa2s 171.1dB re 1µPa2s 

7.5.2.2 Fish 

The effects of noise on fish have been assessed using criteria from Popper et al. [2014], which 

gives specific criteria for mortality and potential mortal injury, recoverable injury and TTS, 

masking, and behaviour from various stimuli including impact piling. Species of fish are 

grouped by whether or not they have a swim bladder and whether the swim bladder is involved 

in its hearing. The criteria are given as unweighted SPLpeak, and SELcum values and are presented 

in Table 7.5.5. It should be noted that the TTS criteria are semi-qualitative and for Atlantic 

salmon and sea trout (swim bladder not involved in hearing) the criteria is ‘more than’ 186dB 

re. 1µPa. As such, no precise impact range can be determined for these criteria. 

Where insufficient data is available (behavioural and masking effects), Popper et al. [2014] 

gives qualitative criteria, summarising the effect of the noise as having either a high, moderate 

or low effect on an individual in either the near-field (tens of metres), intermediate-field 

(hundreds of metres), or far-field (thousands of metres). These qualitative effects are 

reproduced in Table 7.5.6. It is noted that since it is not possible to incorporate the qualitative 

behavioural and masking criteria in the noise model, these criteria will not be considered here, 

but will be referred to by the Diadromous Fish Impact Assessment in Chapter 14.   
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Table 7.5.5 Summary of Criteria for Physical Injury on Fish from Impact Piling Noise from Popper et al. 

[2014] 

Impact Piling Mortality & Potential 

Mortal Injury 

Impairment 

Type of Animal Recoverable Injury TTS 

Fish: no swim bladder 

 

> 219dB SELcum 

> 213dB SPLpeak 

> 216dB SELcum 

> 213dB SPLpeak 
>> 186dB SELcum 

Fish: swim bladder not 

involved in hearing 

210dB SELcum 

> 207dB SPLpeak 

203dB SELcum 

> 207dB SPLpeak 
> 186dB SELcum 

Fish: swim bladder 

involved in hearing 

207dB SELcum 

> 207dB SPLpeak 

203dB SELcum 

> 207dB SPLpeak 
186dB SELcum 

Table 7.5.6 Summary of the Qualitative Effects on Fish from Impact Piling Noise from Popper et al. [2014] 

(N=Near-field, I=Intermediate-field, F=Far-field) 

Impact Piling 
Masking Behaviour 

Type of Animal 

Fish: no swim bladder 

 

(N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim bladder not 

involved in hearing 

(N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim bladder 

involved in hearing 

(N) High 

(I) High 

(F) Moderate 

(N) High 

(I) High 

(F) Moderate 

7.5.3 Construction  

7.5.3.1 Impact Piling – 2m Cylindrical piles (500kJ) 

7.5.3.1.1 Unweighted SPLpeak 

The SPLpeak noise level from impact piling for 2m diameter cylindrical piles using a hammer 

energy of 500kJ is presented in Figure 7.5.4 for the maximum level in the water column. These 

results have been analysed for their potential impact on marine mammals and fish using the 

criteria detailed in Section 7.5.2 in Tables 7.5.3 and 7.5.5 respectively. A summary of the 

predicted impact ranges resulting from impact piling a 2m diameter cylindrical pile for marine 

mammals and fish is provided in Tables 7.5.7 and 7.5.8 respectively. 
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Figure 7.5.4 Impact Piling (2m cylindrical pile, 500kJ hammer energy), unweighted SPLpeak 

 

Table 7.5.7 Maximum ranges to NMFS [2016] SPLpeak Injury Criteria for Marine Mammals from Impact 

Piling Noise from 2m Diameter Cylindrical Piles for 500kJ Hammer Energy Based on the Maximum Level in 

the Water Column. 

Threshold 
Criteria SPLpeak 

(unweighted) 

Impact Piling (500 kJ) 

SPLpeak Maximum Range 

LF Cetaceans TTS 213dB re 1µPa < 10m 

MF Cetaceans TTS 224dB re 1µPa - 

HF Cetaceans TTS 196dB re 1µPa 55m 

PW Pinnipeds TTS 212dB re 1µPa < 10m 

LF Cetaceans PTS 219dB re 1µPa - 

MF Cetaceans PTS 230dB re 1µPa - 

HF Cetaceans PTS 202dB re 1µPa 18m 

PW Pinnipeds PTS 218dB re 1µPa - 

Table 7.5.8 Maximum Ranges to Popper et al. [2014] SPLpeak Injury Criteria for Species of Fish from 

Impact Piling Noise from 2m Diameter Cylindrical Piles for 500kJ Hammer Energy Based on the Maximum 

Level in the Water Column 

Threshold 
Criteria SPLpeak 

(unweighted) 

Impact Piling (500 kJ) 

SPLpeak Maximum Range 

Fish (no swim 

bladder) injury 
213dB re 1µPa < 10m 

Fish (with swim 

bladder) injury 
207dB re 1µPa < 10m 

The results are based on the maximum predicted noise level in the water column and this 

approach has been used as it is not possible to predict the depth of a marine mammal at the 

time of a single impulsive event.  
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7.5.3.1.2 Cumulative SEL (SELcum) 

The noise from impact piling is a multiple pulse source and as such cumulative SEL values have 

been calculated assuming piling lasting 1 hour (based on 3600 strikes at 1s intervals). Table 

7.5.9 presents the impact ranges for marine mammals assuming an animal fleeing away from 

the piling at a speed of 1.5m/s.  

Table 7.5.9 Maximum Ranges to NMFS [2016] Weighted SELcum Injury Criteria for Marine Mammals from 

Impact Piling Noise from 2m Diameter Piles (500kJ) Assuming a Fleeing Animal (1.5m/s) and 1 Hour of 

Piling Based on the Maximum Level in the Water Column 

Threshold 
Criteria SELcum 

(weighted) 

Impact Piling 

(500 kJ) SELcum 

(1 hour) 

Maximum 

Range 

Bearing of 

Maximum 

Range 

(degrees) 

Area of 

Exceedance 

(km2) 

LF Cetaceans TTS 168dB re 1µPa2s 7.0km 088 7.34 

MF Cetaceans TTS 170dB re 1µPa2s < 10m  < 0.01 

HF Cetaceans TTS 140dB re 1µPa2s 2.7km 086 2.75 

PW Pinnipeds TTS 170dB re 1µPa2s 690m 084 0.46 

LF Cetaceans PTS 183dB re 1µPa2s 690m 084 0.12 

MF Cetaceans PTS 185dB re 1µPa2s < 10m  < 0.01 

HF Cetaceans PTS 155dB re 1µPa2s 690m 084 0.12 

PW Pinnipeds PTS 185dB re 1µPa2s 90m 066 < 0.01 

Given the narrow shape of the Cromarty Firth, the maximum range only applies to a small 

number of transects. Figure  and Error! Reference source not found. show the PTS and TTS 

impact ranges for LF and HF cetaceans alongside the overall transect length. 

 

Figure 7.5.5 NMFS [2016] LF Cetacean PTS and TTS Impact Ranges for Each Transect and Overall Transect 

Length, Impact Piling, 2m Cylindrical Pile (500kJ), Fleeing Animal (1.5m/s) 
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Figure 7.5.6 NMFS [2016] HF Cetacean PTS and TTS Impact Ranges for Each Transect and Overall Transect 

Length, Impact Piling, 2m Cylindrical Pile (500kJ), Fleeing Animal (1.5m/s) 

 

No data exists on the behavioural response of fish to pile driving in the field (Popper et al. 

(2014)).  As such a precautionary approach of basing cumulative SEL calculations for fish on a 

stationary animal (i.e. one not attempting to move away from the noise) and assuming a 

continuous exposure of 1 hour (3600 pile strikes) has been used. The results are presented in 

Table 7.5.100. If a fleeing animal were assumed, impact ranges would be reduced. 

Table 7.5.10 Maximum Ranges to Popper et al. [2014] Unweighted SELcum Injury Criteria for Species of 

Fish from Impact Piling Noise from 2m Diameter Piles (500kJ) Assuming a Stationary Animal and 1 hour of 

Piling Based on the Maximum Level in the Water Column 

Threshold 
Criteria SELcum 

(unweighted) 

Impact Piling (500 kJ) 

SELcum (1 hour) 

Maximum Range 

Fish (no swim bladder) mortality 

and potential mortal injury 
219dB re 1µPa2s < 10m 

Fish (no swim bladder) recoverable 

injury 
216dB re 1µPa2s 10m 

Fish (with swim bladder not 

involved in hearing) mortality and 

potential mortal injury 

210dB re 1µPa2s 30m 

Fish (with swim bladder involved in 

hearing) mortality and potential 

mortal injury 

207dB re 1µPa2s 50m 

Fish (with swim bladder) 

recoverable injury 
203dB re 1µPa2s 100m 
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TTS criteria for fish is conservatively assessed against a semi-qualitative threshold of 186dB re. 

1µPa2s. The value of 186dB re. 1µPa was specifically for fish with a swim bladder involved in 

hearing (previously termed hearing specialist). For impact piling of a 2m cylindrical pile with a 

500kJ hammer energy, 186dB re. 1µPa2s would occur at a maximum range of 1400m. For 

species with a swim bladder not involved in hearing, such as Atlantic salmon and sea trout, the 

actual range at which a fish may incur a TTS injury will be considerably less than 1400m. 

7.5.3.2 Impact Piling – Sheet Piles (120 kJ) 

7.5.3.2.1 Unweighted SPLpeak 

The SPLpeak noise level from impact piling for sheet piles using a hammer energy of 120kJ is 

presented in Error! Reference source not found.Error! Reference source not found. for 

the maximum level in the water column. These results have been analysed for their potential 

impact on marine mammals and fish using the criteria detailed in Section 7.5.2, in Tables 

7.5.3 and 7.5.5 respectively. A summary of the predicted impact ranges resulting from impact 

piling a sheet pile for marine mammals and fish is provided in Tables 7.5.11 and 7.5.12 

respectively. 

 

Figure 7.5.7 Impact Piling (sheet piles, 120 kJ hammer energy), Unweighted SPLpeak 

 

Table 7.5.11 Maximum Ranges to NMFS [2016] SPLpeak Injury Criteria for Marine Mammals from Impact 

Piling Noise from Sheet Piles for 120kJ Hammer Energy Based on the Maximum Level in the Water 

Column. 

Threshold 
Criteria SPLpeak 

(unweighted) 

Impact Piling (120 kJ) 

SPLpeak Maximum Range 

LF Cetaceans TTS 213dB re 1µPa - 

MF Cetaceans TTS 224dB re 1µPa - 

HF Cetaceans TTS 196dB re 1µPa < 10m 

PW Pinnipeds TTS 212dB re 1µPa - 

LF Cetaceans PTS 219dB re 1µPa - 

MF Cetaceans PTS 230dB re 1µPa - 
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HF Cetaceans PTS 202dB re 1µPa < 10m 

PW Pinnipeds PTS 218dB re 1µPa - 

Table 7.5.12 Maximum Ranges to Popper et al. [2014] SPLpeak Injury Criteria for Species of Fish from 

Impact Piling Noise from Sheet Piles for 120kJ Hammer Energy Based on the Maximum Level in the Water 

Column 

Threshold 
Criteria SPLpeak 

(unweighted) 

Impact Piling (500 kJ) 

SPLpeak Maximum Range 

Fish (no swim 

bladder) injury 
213dB re 1µPa < 10m 

Fish (with swim 

bladder) injury 
207dB re 1µPa < 10m 

The results are also based on the maximum predicted noise level in the water column and this 

approach has been used as it is not possible to predict the depth of a marine mammal at the 

time of a single impulsive event.  

7.5.3.2.2 Cumulative SEL (SELcum) 

The noise from impact piling of sheet piles has been calculated assuming piling lasting 1 hour 

(based on 3600 strikes at 1s intervals).  

Table  presents the impact ranges for marine mammals assuming an animal fleeing away from 

the piling at a constant speed of 1.5m/s.  

Table 7.5.13 Maximum Ranges to NMFS [2016] Weighted SELcum Injury Criteria for Marine Mammals 

from Impact Piling Noise from Sheet Piles (120kJ) Assuming a Fleeing Animal (1.5m/s) and 1 Hour of 

Piling Based on the Maximum Level in the Water Column 

Threshold 
Criteria SELcum 

(weighted) 

Impact Piling 

(120 kJ) SELcum 

(1 hour) 

Maximum 

Range 

Bearing of 

Maximum 

Range 

(degrees) 

Area of 

Exceedance 

(km2) 

LF Cetaceans TTS 168dB re 1µPa2s 960m 094 0.47 

MF Cetaceans TTS 170dB re 1µPa2s < 10m  < 0.01 

HF Cetaceans TTS 140dB re 1µPa2s 690m 084 0.41 

PW Pinnipeds TTS 170dB re 1µPa2s 280m 066 < 0.01 

LF Cetaceans PTS 183dB re 1µPa2s 20m 066 < 0.01 

MF Cetaceans PTS 185dB re 1µPa2s < 10m  < 0.01 

HF Cetaceans PTS 155dB re 1µPa2s 280m 066 < 0.01 

PW Pinnipeds PTS 185dB re 1µPa2s < 10m  < 0.01 

The maximum range only applies to a small number of transects. Error! Reference source not 

found. and Figure 7.5.8 NMFS [2016] LF Cetacean PTS and TTS Impact Ranges for Each Transect and Overall 

Transect Length for Impact Piling of Sheet Piles (120kJ), Fleeing Animal (1.5m/s) 

 

 show the PTS and TTS impact ranges for LF and HF cetaceans alongside the overall transect 

length. 
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Figure 7.5.8 NMFS [2016] LF Cetacean PTS and TTS Impact Ranges for Each Transect and Overall Transect 

Length for Impact Piling of Sheet Piles (120kJ), Fleeing Animal (1.5m/s) 

 

 

Figure 7.5.9 NMFS [2016] HF Cetacean PTS and TTS Impact Ranges for Each Transect and Overall Transect 

Length for Impact Piling of Sheet Piles (120kJ), Fleeing Animal (1.5m/s) 

 

No data exists on the behavioural response of fish to pile driving in the field (Popper et al. 

(2014)) and as with cylindrical piles, a precautionary approach of basing cumulative SEL 
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calculations for fish on a stationary animal has been used. This also assumes a continuous 

exposure of 1 hour (3600 pile strikes), the results of which are presented in Table . If a fleeing 

animal were assumed, impact ranges would be reduced. 

Table 7.5.14 Maximum Ranges to Popper et al. [2014] Unweighted SELcum Injury Criteria for Species of 

Fish from Impact Piling Noise from Sheet Piles for 120kJ Hammer Energy Assuming a Stationary Animal 

and 1 Hour of Piling Based on the Maximum Level in the Water Column 

Threshold 
Criteria SELcum 

(unweighted) 

Impact Piling (120 kJ) 

SELcum (1 hour) 

Maximum Range 

Fish (no swim bladder) mortality 

and potential mortal injury 
219dB re 1µPa2s 

- 

Fish (no swim bladder) recoverable 

injury 
216dB re 1µPa2s 

< 10m 

Fish (with swim bladder not 

involved in hearing) mortality and 

potential mortal injury 

210dB re 1µPa2s 

< 10m 

Fish (with swim bladder involved in 

hearing) mortality and potential 

mortal injury 

207dB re 1µPa2s 

< 10m 

Fish (with swim bladder) 

recoverable injury 
203dB re 1µPa2s 

13m 

 

TTS criteria for fish is assessed against a semi-qualitative threshold of 186dB re. 1µPa2s based 

on fish with swim bladder involved in hearing. For impact piling of sheet piles with a 120kJ 

hammer energy, 186dB re. 1µPa2s would occur at a maximum range of 270m. For species with 

a swim bladder not involved in hearing, such as Atlantic salmon and sea trout, the actual range 

at which a fish may incur a TTS injury will be considerably less than 270m. 

7.5.4 Operations 

No piling operations will be conducted in association with the operation of the Phase 4 

Development.  

7.6 Cumulative Effects 

The bathymetry and geography of the Cromarty Firth is such that most of the underwater 

noise energy generated by piling operations will be contained within the Cromarty Firth itself. 

While it is likely that some noise energy will propagate into the Moray Firth, the level will be 

significantly reduced and so will act in combination only with activities taking place in the 

Moray Firth and, close the entrance to the Cromarty Firth. Further consideration of cumulative 

effects of underwater piling noise is provided in Chapters 5, 12, and 14. 

7.7 Summary of Effects 

The impact ranges seen in the preceding sections vary significantly between fish and marine 

mammals depending on the functional hearing (species) group and the applicable criteria from 

NMFS [2016] or Popper et al. [2014].  

Both NMFS [2016] and Popper et al. [2014] provide criteria in both SPLpeak and SELcum and this 

assessment has evaluated impacts against the criteria using both metrics. The greater of the 
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resulting impact ranges has then been used in the assessment. In all cases the greater impact 

ranges were found with the SELcum criteria. 

Table  and 7.7.2 summarise the maximum impact range for impact piling of both 2m tubular 

cylindrical piles with a hammer energy of 500kJ and sheet piles with a hammer energy of 120kJ. 

Table 7.7.1 Maximum Range to PTS Criteria for Marine Mammals 

 PTS TTS 

 

Cylindrical Piles 

500kJ (1 hour) 

Sheet Piles 

120kJ (1 hour) 

Cylindrical Piles 

500kJ (1 hour) 

Sheet Piles 

120kJ (1 hour) 

LF Cetaceans 690m 20m 7,000m 960m 

MF Cetaceans < 10m < 10m < 10m < 10m 

HF Cetaceans 690m 280m 2,750m 690m 

PW Pinnipeds 90m < 10m 690m 280m 

 

Table 7.7.2 Maximum Range to Injury Criteria for Fish 

Threshold 
Impact Piling (500kJ) 

SELcum (1 hour)  

Impact Piling (120kJ) 

SELcum (1 hour)  

Fish (no swim bladder)  

mortality and potential mortal injury 
< 10m - 

Fish (no swim bladder)  

recoverable injury 
10m < 10m 

Fish (swim bladder not involved in hearing)  

mortality and potential mortal injury 
30m < 10m 

Fish (swim bladder involved in hearing)  

mortality and potential mortal injury 
50m < 10m 

Fish (with swim bladder)  

recoverable injury 
100m 13m 

- the threshold will not be exceeded at any range. 
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Chapter 8: Air Quality 
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8 Air Quality 

8.1 Introduction 

In this section, the potential effects on air quality are discussed and assessed.  The focus is on 

fugitive dust emissions associated with the construction of the Phase 4 development and the 

carbon emissions associated with the project. 

8.2 Regulations, Guidance and Sources of Information 

Relevant policy and guidance related to Air Quality includes: 

• GEN 14 Air quality: Development and use of the marine environment should not result 

in the deterioration of air quality and should not breach any statutory air quality limits 

[Scottish Government, 2015b] 

• GEN 5 Climate Change: Marine planners and decision makers must act in the way best 

calculated to mitigate, and adapt to, climate change [Scottish Government, 2015b] 

• Guidance on the Assessment of dust from demolition and construction [IAQM, 2014]; 

• Guidance on Air Quality Monitoring in the Vicinity of Demolition and Construction Sites 

[IAQM, 2012]; 

• Assessing Greenhouse Gas Emissions and Evaluating their Significance [IEMA & Arup, 

2017a]; and 

• Pollution Prevention Guideline 6 (PPG6): Working at Construction and Demolition Sites: 

[Environmental Agency et al., 2012]. 

8.2.1 Regulatory Framework 

8.2.1.1 International 

The Directive 2008/50/EC on ambient air quality and cleaner air [European Parliament, 2008], 

aims to reduce harmful effects on health and the environment by defining and establishing 

ambient air quality objectives. It lays down measures for assessment, information collation and 

sharing, maintaining and improving air quality, and promotes member state cooperation to 

assist with its aim. 

Directive 2008/50/EC sets out specific monitoring requirements and targets for sulphur 

dioxide, nitrogen dioxide and oxides of nitrogen, particulate matter (PM10 and PM2.5), lead, 

benzene and carbon monoxide as well as ozone. 

Similarly, Directive 2004/107/EC [European Parliament, 2004] relating to arsenic, cadmium, 

mercury, nickel and polycyclic aromatic hydrocarbons in ambient air, aims to minimise effects 

on human health associated with these substances in air.  It lays out target values for each of 

the substances. 

In 1992 the United Nations Framework Convention on Climate Change (UNFCCC) recognised 

that there was a serious problem with climate change, and there was a need to stabilise 

greenhouse gas concentrations.  The Kyoto Protocol adopted in 1997, which came into force 

in 2005, provided the mechanism to commit industrialised countries to limit and reduce 

greenhouse gas emissions. Binding agreements were set for (amongst others) the European 

Union [United Nations, 2018].   
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The Paris Agreement aims to further strengthen the global response to the threat of climate 

change by keeping global temperature rise this century well below 2oC above pre-industrial 

levels.  In addition, the effort is to pursue a lower limit of a 1.5oC increase [United Nations, 

2018]. 

8.2.1.2 National 

The Air Quality Standards (Scotland) Regulations 2010 [Scottish Goverment, 2010] enacts the 

two European directives into Scottish Law.  It identifies the circumstances under which Air 

Quality Plans must be drawn up for zones, in order to achieve the appropriate limits and target 

values.  

Additional objectives adopted in Scotland for the purpose of Local Air Quality Management 

are set out in the following instruments: 

• The Air Quality (Scotland) Regulations 2000 [Scottish Government, 2000]; sets 

objectives for sulphur dioxide, nitrogen dioxide, PM10, lead, benzene, 1,3-Butadiene, 

and carbon monoxide. 

• The Air Quality (Scotland) Amendment Regulations 2002 [Scottish Goverment, 2002]; 

revises the objectives for benzene and PM10. 

• The Air Quality (Scotland) Amendment Regulations 2016 [Scottish Government, 2016]; 

adds an additional objective for PM2.5. 

 

The Climate Change (Scotland) Act 2009 lays out targets to reduce emissions from 1990 and 

1995 baseline levels by 80% by 2050 [Scottish Parliament, 2009]. It also lays out the mechanism 

by which interim annual targets are to be set.   

In February 2018 Scottish Government published their Third Report on Proposals and Policies 

for Climate Change [Scottish Goverment, 2018]. It lays out the annual targets for Carbon 

Dioxide Equivalent (CO2e) discharges until 2030.   Compared to the baseline levels emissions 

targets are to reduce CO2e discharges by 50% by 2022 and 66% by 2032.  The report also lays 

out sector specific pathways to help achieve these targets.  Sectors covered include electricity, 

where targets for 100% of Scottish electricity demand to be met by renewables by 2020 is 

reiterated.  

8.2.1.3 Local 

The national and international legislation establishes a framework for the improvement of air 

quality and focusses on measures agreed at a national and international level. However, it was 

recognised in this legislation that, despite such strategic measures, areas of poor air quality 

would likely remain, and that these will be best dealt with using local measures implemented 

through the Local Air Quality Management (LAQM) regime. Part IV of The Environment Act 

1995 [UK Parliament, 1995] sets provisions for protecting air quality in Scotland and for local 

air quality management. 

Since the LAQM regime was introduced by the Environment Act 1995, Scottish local authorities 

have been required to review and assess the air quality within their geographical areas. The 

process is designed to identify any exceedances of the Scotland Air Quality Strategy 
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Objectives, and to enable any local authority that identifies such an exceedance, to develop 

and implement a plan to improve air quality within that area. 

Under section 83(1) of the Environment Act 1995, local authorities have a duty to designate 

any relevant areas where the air quality objectives are not being (or are unlikely to be) met as 

Air Quality Management Areas (AQMAs) and follow the declaration with an Air Quality Action 

Plan to improve air quality in that area. 

8.2.2 Policy and Guidance 

Relevant air quality policy to the Phase 4 Development are provided by the Scottish National 

Marine Plan [Scottish Government, 2015a].   

GEN 14 states that: 

‘Development and use of the marine environment should not result in the deterioration of air 

quality and should not breach any statutory air quality limits’ [Scottish Government, 2015a].  

While Paragraph 4.70 states that: 

‘Some development and use may result in increased emissions to air, including particulate matter 

and gases. Impacts on relevant statutory air quality limits must be taken into account and 

mitigation measures adopted, if necessary, to allow an activity to proceed within these limits’ 

[Scottish Government, 2015a].   

8.3 Assessment Methodology  

8.3.1 Dust 

The only local air quality impact associated with the Phase 4 Development which could have a 

significant negative effect are fugitive particulate matter and dust emissions during 

construction works.  Particulate matter consists of Dust, PM10, and PM2.5; where dust is 

particulate matter whose diameter is larger than 10µm, and PM10 and PM2.5 are particles with 

a diameter of less than 10µm and 2.5µm respectively. Suspended particulate matter is known 

to affect breathing and respiratory systems, damage lung tissue, as well as being linked to 

cancer. The elderly, children, and people with chronic lung disease, asthma, or influenza, are 

especially sensitive to the effects of particulate matter. 

In practical terms, the sources of dust, PM10, and PM2.5, as well as the mitigation measures 

utilised to control them are the same. As such, the term dust will be utilised within this Chapter 

to cover all particulate matter effects. 

The impact assessment methodology utilised is based on the IAQM Guidance on the 

Assessment of Dust from Demolition and Construction [IAQM, 2014].  It should be noted that 

the methodology, unlike that described in Chapter 5, does not take into account standard 

construction practices, such as those outlined in Pollution Prevention Guidance notes, in the 

initial assessment. 

8.3.1.1 Baseline Methodology 

A desk study was undertaken to inform the characterisation of the existing baseline conditions.  
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8.3.1.2 Evaluation of Receptors 

The sensitivity of various receptors to air pollution is determined by a number of factors 

including: 

• Duration spent within the area, i.e. transient or constant presence; 

• Sensitivity of receptor i.e. the very old or young or certain plant species; and 

• Distance from the source. 

Table 8.3.1 takes into account a range of factors based on the IAQM Guidance [IAQM, 2014] 

to define sensitivity of air quality receptors. 

Table 8.3.1: Air Quality Sensitivity 

Sensitivity Criteria 

High Hospitals, Care homes, Schools within 50m of the source. 

>10 residences within 20m of the source. 

>100 residences within 50m of source. 

Areas where people expect a high level of enjoyment of an amenity or where people 

are continually present or will spend long periods of time e.g. museum. 

Amenities of high cultural or sensitive nature within 50m. 

Long-term car parks within 50m. 

Internationally or Nationally designated sites and the designated feature may be 

affected by dust soiling is within 20m. 

Community of dust sensitive species included in the Red Data list species within 20m. 

Medium >10 residences within 100m of source. 

1-10 residences within 50m of source. 

1-10 residences within 20m of source. 

Non-residential properties where people are present for long periods of time e.g. 

offices within 50m. 

Areas of amenity users would expect to enjoy at a reasonable level continuously or 

regularly for extended periods e.g. parks within 100m. 

Medium-term car parks within 100m. 

Internationally or Nationally designated sites where the qualifying feature dust 

sensitivity is uncertain or unknown or may be sensitive within 50m (SSSI). 

Low 1 residence within 20m of source. 

>10 residences within 100m of source. 

Transient exposure groups, people moving through an area i.e. footpaths. 

Short term car parks. 

Where users would not reasonably expect the enjoyment of the amenity and reasonably 

be expected to be present only for limited time. 

Non-residential properties where people are present for long periods of time e.g. 

offices within 100m. 

Locally designated sites where the qualifying feature may be sensitive to dust. 

Internationally or Nationally designated sites and the designated feature may be 

affected by dust soiling is within 100m. 
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8.3.1.3 Magnitude of Impact 

The definitions of impact magnitude for various dust emitting operations that may occur 

during the Phase 4 construction are provided in the IAQM Guidance [IAQM, 2014] and these 

are to be utilised as outlined in Table 8.3.2. 

 

Table 8.3.2: Magnitude of Potential Impact 

Dust Emissions Classes for Construction Activities 

Large Total building volume >100,000m3, piling, on site concrete batching; sandblasting 

Medium Total building volume 25,000m3 – 100,000m3, potentially dusty construction 

material (e.g. concrete), piling, on site concrete batching 

Small Total building volume <25,000m3, construction material with low potential for dust 

release (e.g. metal cladding or timber) 

Dust Emissions Classes for Track-out 

Large >100 HDV (>3.5t) trips in any one day, potentially dusty surface material (e.g. high 

clay content), unpaved road length >100m 

Medium 25-100 HDV (>3.5t) trips in any one day, moderately dusty surface material (e.g. high 

clay content), unpaved road length 50m – 100m 

Small / 

Medium 

<25 HDV (>3.5t) trips in any one day, surface material with low potential for dust 

release, unpaved road length <50m 

8.3.1.4 Significance Evaluation  

The significance of effects will be determined as per Table 8.3.3 taking account of receptor 

sensitivity and impact magnitude.  

Table 8.3.3: Categorising the Significance of Effects 

Magnitude of Impact 
Receptor Sensitivity 

High Medium Low 

Large Major Moderate Minor 

Medium Moderate Moderate Minor 

Small Minor Minor Negligible 

Key 

Significant Effect 

8.3.1.5 Mitigation  

Mitigation has been identified in line with guidance laid out in Section 8.2.  Prior to an 

assessment of residual effect being completed.  

8.3.2 Greenhouse Gas Emissions 

The use of standard impact assessment methodology is not applicable for greenhouse gas 

emissions in this case.  The assessment methodology applied aligns with the Assessing 

Greenhouse Gas Emissions and Evaluating their Significance guidance produced by IEMA and 

Arup, [IEMA & Arup, 2017a]. 
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8.3.2.1 Baseline 

As the proposed development area is currently not utilised there are no current emissions 

associated with the area.  As such the baseline is assumed to be zero in this instance.  

8.3.2.2 Calculating Greenhouse Gas Emissions 

The greenhouse gas emissions associated with the construction of Phase 4 have been 

calculated where possible.  Greenhouse gas emissions are associated primarily with the 

transport of raw materials and intrinsic carbon associated with raw materials such as metals 

and cement.  Published CO2e conversion factors have been utilised in conjunction with the raw 

material quantities and potential sources provided in Chapter 18 to calculate the CO2e 

associated with construction.  

Greenhouse gas emissions will not be calculated for operational scenarios as these are mainly 

not under the control of Port of Cromarty Firth (PoCF), however they shall be discussed in 

qualitative terms. 

8.3.2.3 Assessment of Significance 

Comparisons will be made to provide an understanding of the scale of the greenhouse gas 

emissions, however there is a lack of suitable benchmarks for this type of project.  A qualitative 

assessment of significance will therefore be made based on professional judgement. 

8.3.2.4 Mitigation 

The IEMA Greenhouse Gas Hierarchy principles of Avoid, Reduce, Substitute and Compensate 

[IEMA & ARUP, 2017b], have been applied in the identification of mitigation. 

 

8.4 Baseline Environment 

8.4.1 Environment 

The Air Quality in Scotland website provides a centralised source of air quality information for 

Scotland. Data and maps on Local Air Quality Management parameters, and Air Quality 

Management Areas, are provided [Ricardo Energy & Environment, 2018].  A review of the 

website reveals that Invergordon is not designated as an AQMA, and the nearest AQMA to the 

Phase 4 Development is located in the centre of Inverness.  Inverness is 15 miles south of 

Invergordon; too far to be influenced by the Phase 4 Development. 

PM10 values for the 1km2 centred on NH705 685, which encompass the west end of the 

Invergordon Service Base and part of the town are predicted to be 8.5µg per m3 by 2020 

[Ricardo Energy & Environment, 2018].  

Air quality is monitored by The Highland Council, in accordance with the UK national air quality 

strategy. The Highland Council have three automated air quality monitoring sites, located in 

Inverness, Fort William and Strath Viach.  The pollutants monitored at the three sites include 

PM2.5, PM10, nitrogen dioxide, and ozone.   In addition, through 2012 there were 10 non-

automatic monitoring sites for nitrogen dioxide utilising passive diffusion tubes in Inverness 

and Dingwall [The Highland Council, 2013].   Given the location of air monitoring, the results 

are not considered relevant to the proposed Phase 4 Development.   
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The total Scottish greenhouse gas emissions for 2015 was 48.1MtCO2e, a reduction of 37.6% 

on 1990 figures [Scottish Goverment, 2017].  The 2015 CO2e per capita emissions in Scotland 

were 6.1t per person per year [Department for Business Energy & Industrial Strategy, 2015]. 

8.4.2 Receptors 

As per Table 8.3.1, single residential properties need to be within 20m of the site and groups 

of >10 properties within 100m of the site for them to be classed as a dust sensitive receptor.  

The closest occupied properties to the site boundary are located on Cromlet Drive, and at the 

west end of Invergordon High Street.  As shown in Drawing 30.8.1 all residencies are more 

than 200m from the redline boundary of the Phase 4 Development site.  There are also no 

residential properties within 50m of the entrance to the Phase 4 construction site off the B817.  

As such no residential sensitive dust receptors have been identified. 

As detailed in Section 11, and shown in Drawing 30.11, the Cromarty Firth Special Protection 

Area [OSPAR Commission], Site of Special Scientific Interest (SSSI), and Ramsar sites are 

located to the north of the Phase 4, the development being 140m at the closest point.  The 

construction site entrance off the B817 is approximately 60m from the designation. These sites 

are designated for the presence of breeding common tern and osprey, and non-breeding 

waterfowl. Species on the UK Birds of Conservation Concern Red-list have been found within 

the vicinity of the site, as discussed in Chapter 11: Ecology - Ornithology.  Birds are not noted 

as being sensitive to dust emissions, however to be conservative the designated site is deemed 

a low sensitive receptor to dust associated with the access road.  

Linear Park is situated more than 300m north of the proposed development, however the 

construction site entrance crosses the Park.  This is an amenity area where people may linger 

and is classed as a medium sensitivity receptor under the IAQM 2014 guidance.  Due to the 

close proximity to the access road it is deemed to be a medium sensitive dust receptor. 

The only non-residential property within 200m is the Fishmeal shed.  This building is not 

normally occupied and hence is not deemed a sensitive receptor. 

Phase 3 and Berth 5 will be operational during the construction works.  In addition, there will 

be construction offices required which are likely to be located within the redline boundary.  

There is a potential that people working on the Invergordon Service Base and in the 

construction area could be in the vicinity for long periods of time and as such shall be classed 

as medium sensitive receptors. 

There are no hospitals, schools or other potentially sensitive receptors in the vicinity of the 

construction site. 

8.5 Impact Assessment 

8.5.1 Construction  

8.5.1.1 Dust  

Sources of dust associated with the Phase 4 Development are: 

• Construction works including the storage and use of revetment and infill materials; and 

• Track out associated with Heavy Goods Vehicles (HGV) delivering primarily infill 

materials to the site. 
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As detailed in Chapter 18: Materials and Waste, there is a requirement for 97,000m3 of rock 

and stone for the revetment works and surfacing, and 320,000m3 of sand/gravel for the infill.  

The sand/gravel may come from a marine source and hence will be wet, which will minimise 

dust creation.  However, if the material arrives dry, or wet material dries out during a period of 

dry weather, then dust could be an issue if not appropriately managed.  In accordance with 

Table 8.3.2 this is a large magnitude of impact.  The effect would primarily be on the service 

base workers who are classed as medium sensitive dust receptors and hence the effect is 

short-term, reversible, moderate, Significant.   

As discussed in Chapter 19: Traffic and Transport at the peak of material deliveries there may 

be over 50 HGV deliveries a day.   HGVs after depositing their materials will pass through the 

Service Base before exiting onto the main road.  This will minimise track out on to the public 

highway and the effects on Linear Park.  The benefit afforded of the HGVs driving out over the 

Service Base lock block has pessimistically not been taken account of in the assessment. This 

would be classed as medium magnitude of impact in accordance with Table 8.3.2.  The lorries 

will pass through the medium sensitive dust receptors of Linear Park and the Service Base to 

reach Phase 4, giving rise to a medium term, reversible, moderate, Significant effect.  

Effects on the low sensitive designated area and associated bird species, would be classed as 

medium term, reversible, minor, Non-significant. 

8.5.1.2 Greenhouse Gases 

Table 8.5.1 details the sources of greenhouse gases associated with the construction works 

and converts them into CO2e.  Conversion factors and assumptions are recorded.  This is based 

on the best available information with regards to materials requirements, as outlined in 

Chapter 18:  Materials and Waste.  The actual sources of materials will not be known until the 

construction contractor has been appointed.  As such the travel distances are based on realistic 

assumptions of where materials may be sourced. 

With regards to materials usage, materials have been identified through the design process, 

to meet the functional requirements of the development.   Metals and plastics are a large 

contributor to greenhouse gas emissions.  Metals are also costly commodities; hence the 

detailed design will continue to optimise metal usage for both financial and economic reasons. 

15,760.4t of CO2e is equivalent to the annual carbon footprint of 2584 people or 0.03% of the 

annual CO2e for the whole of Scotland in 2015.  However, it should be borne in mind that the 

development will last decades and as such the greenhouse gas cost should be spread over the 

development’s lifespan, which is likely to be in excess of 50 years. As such the developments 

greenhouse gas emissions are deemed low, Non-significant.  However, they should still be 

minimised wherever practicable. 
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Table 8.5.1: Greenhouse Gas Emissions Associated with Construction 

Source/material Quantity Assumption Conversion Factor CO2e 

(Tonnes) 

Concrete 8400t  0.159 Tonnes of CO2e per Tonne [Hammond & Jones, 2008] 1335.6 

Aluminium Alloy 30t  13.4 Tonnes of Co2e per Tonne [Rusal, 2018] 402.0 

Steel Rebar 1000t  1.37 Tonnes of CO2e per Tonne [Hammond & Jones, 2008] 1370.0 

Steel Piles and Tie Rods 5200t  1.37 Tonnes of CO2e per Tonne [Hammond & Jones, 2008] 7124.0 

Steel Fenders 94t  1.37 Tonnes of CO2e per Tonne [Hammond & Jones, 2008] 129.0 

Rubber Fenders 83t  3.34 Tonnes of CO2e per Tonne [UK Government, 2017] 277.0 

Geoweb Polyethylene 23t  3.19 Tonnes of CO2e per Tonne [UK Government, 2017] 73.0 

Geotextile Polypropylene 156t  3.09 Tonnes of CO2e per Tonne [UK Government, 2017] 482.0 

Pipework Polyvinyl chloride or 

Polyethylene 

22t  3.09 Tonnes of CO2e per Tonne [UK Government, 2017] 68.0 

HGV Movements of Rock, Rock  7,600 trips 50 miles per trip (average)  1.59kg of CO2e per mile [UK Government, 2017] 604.2 

HGV Movements from Lancaster 10 trips 340 miles per trip (average)   1.59kg of CO2e per mile [UK Government, 2017] 5.4 

HGV Movements from Yorkshire 12 trips 400 miles per trip(average)  1.59kg of CO2e per mile [UK Government, 2017] 7.6 

HGV Movements from Birmingham 4 trips 470 miles per trip (average)  1.59kg of CO2e per mile [UK Government, 2017] 3.0 

Vessel Movements from Europe  3 600 miles (960km) per trip Total transport 

weight 5294t. 

0.017kg of CO2e per tonne.km [UK Government, 2017] 259.1 

Dredge disposals 120,000t 22km per trip  

Wet tonnage based on 60,000m3 x 2t/m3 

0.029kg of CO2e per tonne.km [UK Government, 2017] 76.6 

Infilling vessel movements 54 130 miles (208km) per trip assuming total 

transport of 5,000m3 with 1.6 tonnes per cubic 

metre 

0.029kg of CO2e per tonne.km [UK Government, 2017] 2605.8 

Vessel mobilisation from England 4 400 miles (640km) per trip assume 500 tonnes 0.029kg of CO2e per tonne.km [UK Government, 2017] 37.1 

Site Machinery   40 gallons a 12 hour working day, 4 items of 

plant for 17 month. 

11.8307kg of CO2e per gallon of diesel [UK Government, 2017] 901.0 

Total 15,760.4 
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8.5.2 Operations 

8.5.2.1 Phase 4 Maintenance and Operations 

Phase 4 maintenance activities will be primarily associated with dredging every three to four 

years.  The dredge volume will be much smaller than those associated with the capital dredge.    

Operational electricity use directly attributed to Phase 4 will be limited to lighting.  As 

discussed in Chapter 3, the lighting has been specified such that the number of elements 

switched on can be selected.  This will allow only the required number of elements to provide 

a safe working environment to be utilised, hence minimising electricity usage.  The operational 

carbon footprint associated with maintenance and operations is assessed to be negligible, 

Non-Significant. 

8.5.2.2 Offshore Renewables Scenario 

The benefits of offshore renewables with regard to their contribution to national and 

international targets relating to the reduction in greenhouse gas emissions are well 

understood.  The specific benefits for developments that may be supported by Phase 4 will be 

taken credit for within the individual consenting processes.  As such it is not appropriate to 

claim credit for any carbon savings in this assessment.  However, the contribution that Phase 

4 may play in realising the potential of the offshore wind sector is acknowledged as a 

Beneficial effect.  

8.5.2.3 Cruise Ship Scenario 

The Phase 4 Development will allow the largest cruise ships to be utilised on the cruise 

itinerates that visit the Highlands.  Larger cruise ships utilise less fuel per person than their 

smaller counterparts [Hinrichsen, 2010].  Hence, the Phase 4 Development will help the cruise 

sector to reduce their carbon footprint which is a Beneficial effect of the Port.  

8.5.2.4 Oil and Gas Scenario 

The support the Phase 4 Development can offer to the oil and gas Inspection Repair and 

Maintenance (IRM) sector does not differ to the existing offering.  As such it is unlikely to 

change the greenhouse gas emissions associated with the operations of this sector. Therefore, 

this is assessed as being a no change scenario.  

8.6 Mitigation 

8.6.1 Construction 

8.6.1.1 Dust 

A Dust Management Plan has been developed and included within the Construction 

Environmental Management Document (CEMD).  Appropriate mitigation has been identified 

for the management of dust, taking into account IAQM Guidance [IAQM, 2014] and Pollution 

Prevention Guidelines.  

Mitigation measures proposed for construction revetment and infilling works include: 

• Appropriate planning to minimise the number of times material is moved and the time 

material is stored;  



 
 

 

8-11 

 

• Materials stored on site will be minimised where practicable, by utilising a just in time 

delivery system; 

• Revetment materials will be supplied as fines free as practicable and placed promptly; 

• Infill materials will be kept moist, to avoid dust arisings until they have been covered 

by geotextiles or surfacing.  This is likely to require the use of mobile water bowsers or 

water jets in dry weather conditions to damp down infill material; 

• Geotextiles and surfacing will be applied promptly; and 

• Good housekeeping across the site. 

Mitigation measures to avoid track out from the Phase 4 construction site, through the 

Invergordon Service Base or out onto the public road:  

• Vehicles entering and leaving sites will be covered to prevent escape of materials 

during transport; 

• Delivery vehicles will follow designated routes over lock block, hard standing, newly 

constructed revetment, and surfaced reclamation area; and 

• Road sweepers will be employed as required to minimise the spread of materials 

through the Invergordon Service Base, and if need be onto the public road. 

Visual checks will be carried out by the Environmental Clerk of Works (ECoW) throughout the 

construction works, to ensure that dust is not accumulating outwith the construction site and 

that track-out is not becoming an issue.  No particulate monitoring is proposed, as with 

standard mitigation no effects are expected.  If the ECoW determines that dust is becoming 

an issue they may instigate the need for passive monitoring, in line with IAQM’s Air Quality 

Monitoring in the Vicinity of Demolition and Construction Sites [IAQM, 2012]. 

8.6.1.2 Greenhouse Gas Emissions 

In line with the IEMA Greenhouse Gas Hierarchy principles [IEMA & ARUP, 2017b], efforts 

should be made to minimise greenhouse gas emissions.  Material usage will continue to be 

optimised through the design process, helping to avoid unnecessary CO2e.   

As shown in Table 8.5.1 transport provides a large contribution to the overall carbon footprint 

of the project.  As such locally sourcing materials will help to minimise carbon costs of 

transportation.   The construction contract will go to competitive tender; hence it is difficult to 

specify sources of materials, however the economics associated with transport will help to 

encourage local supply.  

Efficient working practices, for example the minimisation of material movements, and 

switching off machinery when not in use, will help to minimise the fuel consumption of site 

machinery. 

8.6.2 Operations 

8.6.2.1 Greenhouse Gas Emissions 

Electric meters around the Invergordon Service Base allow electricity usage to be monitored 

and attributed to specific activities.  Phase 4 will be added to the electricity monitoring 

programme, allowing usages to be tracked and potential areas for improvement to be 

identified.  
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8.7 Residual Effect 

Residual effects are quantified by reassessing the impact magnitude, as per the methods 

detailed in Section 8.3, by taking account of the mitigation and then re-categorising the 

significance of the effect.  

8.7.1 Dust  

Dust mitigation measures are relatively simple to employ and are very effective.  As such the 

residual effects associated with dust emissions on all receptors will be small giving rise to 

negligible, Non-Significant effects on the Cromarty Firth SPA, SSSI, Ramsar and minor, Non-

Significant effects on Linear Park and Service Base workers.  It is noted that no air quality 

complaints were received during the construction of the Phase 3 Development of the 

Invergordon Service Base, and Phase 4 will employ similar construction and mitigation 

techniques as those utilised during Phase 3 Development.  

8.8 Cumulative Impacts 

There are no known other developments in the area that could give rise to dust and hence 

cumulative effects. 

8.9 Summary 

Table 8.9.1 provides a summary of impacts, mitigation and residual effects.  With appropriate 

mitigation no significant effects are predicted.  
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Table 8.9.1: Summary of Impacts 

Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 
Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary 
Residual Impact 

Magnitude 

Significance of 

Residual Effect 

Construction 

Construction Dust on 

Service Base Workers 
Medium 

High 

Negative 

Short-term 

Reversible 

Moderate: 

Significant 

Dust Management Plan 

Good material management 

Dampening 

Small 

Negative 

Short-term 

Reversible 

Minor: Non-Significant 

Track out on Service 

Base Workers 

Medium Medium 

Negative 

Short-term 

Reversible 

Moderate: 

Significant 

Dust Management Plan 

Covered Delivery Vehicles 

Specific Routes 

Road Sweeping 

Small 

Negative 

Short-term 

Reversible 

Minor: Non-Significant 

Track out on Linear 

Park 

Medium Medium 

Negative 

Short-term 

Reversible 

Moderate: 

Significant 

Dust Management Plan 

Covered Delivery Vehicles 

Specific Routes 

Road Sweeping 

Small 

Negative 

Short-term 

Reversible 

Minor: Non-Significant 

Track out on the 

Cromarty Firth SSSI, 

SPA, Ramsar 

Low Medium 

Negative 

Short-term 

Reversible 

Minor: Non-

significant 

Dust Management Plan 

Covered Delivery Vehicles 

Specific Routes 

Road Sweeping 

Small 

Negative 

Short-term 

Reversible 

Negligible: Non-

Significant 

Greenhouse Gas 

Emissions 

  Minor:  

Non-significant 

Material optimisation through design. 

Local sourcing of materials where 

practicable. 

 Minor: Non-significant 
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Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 
Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary 
Residual Impact 

Magnitude 

Significance of 

Residual Effect 

Operations 

Greenhouse Gas 

Emissions - 

Maintenance 

  Negligible: Non-

significant 

Material optimisation through design. 

Local sourcing of materials where 

practicable. 

 Negligible: Non-

Significant 

Greenhouse Gas 

Emissions – Offshore 

Renewables Scenario 

  Beneficial   Beneficial 

Greenhouse Gas 

Emissions – Cruise Ship 

Scenario 

  Beneficial   Beneficial 

Key 

Significant Effect  
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9 Coastal Processes, Ground Conditions & Contamination 

9.1 Introduction 

This Chapter describes the coastal processes that occur in the vicinity of the proposed 

development and appraises the effects that could arise as a result of it. Key coastal processes 

that could be impacted by the proposal include: 

• Wave regime; 

• Current regime; 

• Sediment transport; 

• Erosion and deposition; and 

• Flood risk. 

In addition, it considers the findings of the ground investigations in terms of seabed conditions 

and contamination.  It should be noted that the Water Framework Directive (WFD) is 

considered in Chapter 21: Water Quality. The hydro morphological and chemical findings of 

the current Chapter feed into the WFD assessment, as such the WFD is not considered here.  

9.2 Regulations, Guidance and Sources of Information 

Relevant policy and guidance includes: 

• The Highland Council’s Supplementary Guidance: Flood Risk and Drainage Impact 

Assessment [The Highland Council, 2013]. 

• Policy 64: Flood Risk [Highland Council, 2012]. 

The Scottish Government’s National Marine Plan provides General Planning Principles (GEN), 

of which the following apply to the coastal processes assessment: 

• GEN8 states that:  ‘Developments and activities in the marine environment should be 

resilient to coastal change and flooding, and not have unacceptable adverse impact on 

coastal processes or contribute to coastal flooding’ [Scottish Government, 2015]. 

9.3 Method of Assessment 

9.3.1 Baseline Methodology  

 Coastal Processes 

A current and sediment model was produced prior to the construction of the Phase 3 

Development.  This has been updated to take account of the ‘as built’ Phase 3 development 

to provide an understanding of the current hydrological and sediment movements in the area.  

The model utilises the Danish Hydraulic Institute’s MIKE21 Flexible Mesh modelling system. 

The modelling report is provided in Appendix I.1. 

 Ground Conditions 

Ground Investigation (GI) works scoped and specified by Atkins were undertaken by Fugro 

GeoServices Limited in January and February 2017 using a jack-up platform.  Works were 

undertaken in accordance with BS EN 1997-2: Eurocode 7: Geotechnical Design Part 2: Ground 

Investigation and Testing [British Standards Institute, 1999] and BS5930:1999+A2:2010 Code 

of Practice for Site Investigations+A2 [British Standards Institute, 2010]. 
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Seventeen static cone penetration tests were completed. Thirteen boreholes were completed 

utilising cable percussion and rotary techniques to gain samples for physical and chemical 

analysis.  The locations of the samples are provided in Drawing 30.3.4. 

The Fugro 2017 surveys along with historic ground investigation works have informed a 

Ground Investigation Report produced by Atkins specifically to support the Phase 4 

Development.  This has been provided as Appendix I.2. 

 Contamination 

Chemical analysis has been carried out on thirty samples taken during the Fugro 2017 survey 

works.  For shallow boreholes top and bottom samples of the cores were taken.  For deep 

boreholes, top, middle and bottom samples of the core were taken.  Chemical analysis 

included: Heavy metals, pH, Total Organic Carbon (TOC), Tri-butyl Tin, Poly-chlorinated 

Biphenyls (PCBs) and Polycyclic Aromatic Hydrocarbons (PAH).  Full details of the sampling 

analysis is provided in Appendix I.2.   

 Flood 

The current 1 in 200 year and 1 in 1000 year flood levels were requested from Scottish 

Environment Protection Agency (SEPA), who provided this information for consideration in the 

assessment.   Tide tables were also considered to gain an understanding of maximum tide 

heights in the area.  

 Sutors Bathymetry 

In recent years there have been bathymetric surveys carried out prior to and following various 

dredging disposal activities at the Sutors, providing a growing understanding of the seabed in 

that area, and the capacity of the spoil ground.  These will be reviewed to inform the 

assessment. 

9.3.2 Evaluation of Receptors 

The sensitivity of receptors with regard to coastal process changes or flooding are defined in 

Table 9.3.1. 
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Table 9.3.1:Definitions of Sensitivity for Physical Receptors 

Sensitivity Criteria 

High Hospitals, Care Homes, Schools.  

>10 residences.  

Areas where people expect a high level of enjoyment of an amenity or where people are 

continually present or will spend long periods of time e.g. museum. 

Amenities of high cultural or sensitive nature.  

Internationally designated sites. 

Red Data list species.  

Medium 3-10 residences. 

Large non-residential properties e.g. supermarkets, warehouses and large offices. 

Areas of amenity users would expect to enjoy at a reasonable level continuously or regularly 

for extended periods e.g. parks.  

Nationally designated sites.  

Main roads. 

Low 1-2 residences. 

Minor roads. 

Long term car parks. 

Where users would not reasonably expect the enjoyment of the amenity and reasonably be 

expected to be present only for limited time. 

Small non-residential properties eg offices and shops. 

Locally designated sites.  

9.3.3 Magnitude of Impact 

Table 9.3.2 provides levels of impact and examples of what would constitute these levels.  

Table 9.3.2: Magnitude of Potential Impact 

Magnitude of 

Impact 

Examples of Criteria 

High Total loss of, or alteration to, key features of the baseline resource over a wide area, 

such that post development characteristics or quality would be fundamentally and 

irreversibly changed. 

A high level change to flood risk. 

Medium Loss of, or alteration to, key features of the baseline resource such that post 

development characteristics or quality would be partially changed.   

A moderate shift from the baseline conditions. 

A moderate change to flood risk 

Low Small changes to the baseline resource, which are detectable but the underlying 

characteristics or quality of the baseline situation would be similar to pre-

development conditions. 

A minor shift from baseline conditions over a local area. 

A small change to flood risk. 

Negligible A very slight change to the baseline condition; change barely distinguishable, 

approximating the ‘no change’ situation. 
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9.3.4 Significance Evaluation  

In order to determine the risk associated with the construction and operation of Phase 4 with 

regards to coastal processes, ground conditions and contamination, the sensitivity of the 

receptor and the impact magnitude will be compared using the matrix outlined in Table 9.3.3. 

Table 9.3.3: Categorising Significance of Effects. 

Magnitude of 

Impact 

Sensitivity/Value of Receptor 

High Medium Low 

High Major Moderate Minor 

Medium Moderate Moderate Minor 

Low Minor Minor Minor 

Negligible Negligible Negligible Negligible 

Key 

Significant Effect 

 

9.4 Baseline 

9.4.1 Environment 

The Cromarty Firth is an extensive elongated water body, 30km long and typically between 

1km and 2km wide.  The Firth has a total surface area of over 3700Ha [JNCC, 2001]. There is a 

major expansion of the Firth at its eastern end and two shallow embayment’s just before it 

constricts once again at the Sutors of Cromarty. The Sutors is a relatively narrow channel which 

protects the Cromarty Firth from the full force of offshore sea conditions in the Moray Firth.   

The existing Invergordon Service Base is located approximately 11km westwards from the 

Sutors and some 13km eastwards from the A9 road bridge, which marks a broad transition 

from deep to shallower water in the Firth.  The central channel of the Firth in its eastern reaches 

is 20m deep and around 800m wide.  Shallows border this channel along both the northern 

and southern coasts. 

Figure 1 of the Current & Sediment Modelling Report in Appendix I.1 provides the bathymetric 

survey results for the area. It clearly demonstrates that Invergordon has been developed as a 

Port due to its access to deep water in this very sheltered inlet. 

 Wave Regime 

Given the relatively sheltered location, any wave action will be from local wind-generated 

waves rather than open sea waves or swells.  The longest fetch exists to the west, but the 

shallow gradient associated with the foreshore, intertidal area and shallows along the northern 

coast of the Firth mean that waves will tend to refract onto the beach.  Also that near shore 

waves will break once they reach a modest size.   Waves building in the core of the channel 

may be expected to reach 2-3m in size under storm conditions.  
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 Currents 

The water circulation within the body of the Cromarty Firth, and in particular within the vicinity 

of the Invergordon Service Base extension area, is not particularly strong, with peak ebb speeds 

of 1 to 1.1meters per second (m/s) in the centre of the channel between the Invergordon 

Service Base and Balblair (see Figure 19 of Appendix I.1).  Current speeds are slower at the 

edges of the channel.  The Queen’s Dock area is sheltered on the east and west by the rest of 

the Service Base and as such has low current speeds.   

 Sediment Transport 

As shown in Figure 29 of Appendix I.1, increases in bed thickness due to mud movements are 

around the edges of the Firth and include all the berths of the Invergordon Service Base.  There 

is an area of scour in the middle of the channel, which coincides with the fastest current 

movements.   

 Sediments 

The Ground Investigation Report is provided in Appendix I.2.  It should be noted that the work 

was completed prior to the Phase 4 layout being finalised and as such covers a larger area 

including areas to the west of the proposed development.  

The ground investigations indicate that cohesive marine beach deposits comprising very loose 

to medium dense slightly gravelly very silty sand and very soft to firm grey slightly clayey sandy 

silt underlays the development area.  The depth of this material is less in front of the proposed 

Berth 6 than in front of the existing Berth 5.  This explains why Berth 5 required very long piles 

and was constructed without the need for percussion piling.  

Glacial deposits underlay the marine beach deposits.  These are made up of granular and 

cohesive glacial till, which are described as very dense grey clayey sand and gravel to stiff to 

very stiff grey sandy gravelly clay/silt.  A low to medium cobble and boulder content is found 

in the glacial till.   In addition, glacial Lacustrine silts were found under or within the glacial 

tills. These were firm to stiff thinly to thickly laminated locally closely fissures grey to brown 

grey slightly sandy silt.   The ground investigation did not find rock head.  

 Chemical Analysis 

The chemical analysis results carried out on borehole samples as discussed in Section 9.3.1.3, 

were compared to Marine Scotland’s Action Levels (AL1 and AL2) [Marine Scotland, 2017].  Of 

the thirty samples taken there was one exceedance of the lead AL1 (50mg/kg) from a sample 

taken between 7 and 7.5m below seabed from Borehole 18.  The sample contained 64mg/kg 

of lead well below the AL2 level of 400mg/kg.   The location of Borehole 18, as shown on 

Drawing 30.3.4, is at the western end of the proposed Berth 6.  Samples were also taken 

between 0 and 0.5m, and between 3.5 and 4.5m from the same core and lead levels in these 

were 2mg/kg and 5.1mg/kg respectively.  All other lead results were ≤35mg/kg.  The reason 

for this one elevated lead sample at depth has not been determined, however when taken in 

the context of all thirty results it does not suggest that there is a contamination issue 

associated with sediments in the area. 
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 Flood Risk Levels 

The enclosed nature of the Cromarty Firth means that it is not particularly vulnerable to storm 

surges, although the Moray Firth itself is prone to surge events due to its ‘wedge-like’ structure.  

The levels of river input to the very large volume of the Firth are also so small that there are 

no issues regarding river flood risk.   

Invergordon, including the Service Base, is recognised as a potentially vulnerable area to 

flooding by SEPA, with the area covering approximately 4km2.  SEPA’s flood risk assessment 

shows that less than ten residential properties and twenty non-residential properties are at 

risk of flooding.  The flood risk is 64% due to surface water affecting roads and properties 

across Invergordon.  The 35% due to coastal flooding is limited to short sections of the B817.  

It is recognised that wave action is not taken account of in the flood risk assessment however 

as discussed in Section 9.4.1.1 the wave regime in the Cromarty Firth is relatively modest.  There 

are no historic floods attributed to coastal flooding in the area, with two surface water floods 

recorded in 2001 and 2004 [SEPA, 2015].   

SEPA kindly provided flood data for the Invergordon Service Base.  The 1 in 200 year coastal 

still water flood level is 3.41m Above Ordinance Datum (AOD)(5.51 m Chart Datum (CD)) while 

the 1 in 1000 year flood level is 3.57m AOD (5.67m CD) [Haslam, 2018].   

 Sutors Spoil Ground Bathymetry 

The spoil ground to be utilised for the disposal of spoil arising from the Phase 4 Development 

dredging is located at the Sutors, in the entrance to the Cromarty Firth; Marine Scotland 

reference CRO19. The entrance to the Cromarty Firth is a narrow channel of approximately 

40m deep, between the two headlands of North and South Sutor. The spoil ground, centred 

at 57o41.1374’N 003o59.5858’W, is situated within the deep-water channel, in a naturally 

occurring deep water pocket exceeding 50m in depth.  In order to comply with Marine 

Scotland licence conditions, a bathymetric survey is conducted of the spoil ground on the 

completion of a dredged spoil disposal campaign.   

Three dredging and disposal campaigns have been conducted since January 2016, including 

disposal of ~362,000 wet tonnes from PoCF in February and March 2016, ~1,500 wet tonnes 

from Nigg Energy Park in June 2017, and a further ~5,500 wet tonnes in July 2017. An entry 

bathymetric survey was conducted in January 2016, followed by an exit survey in March 2016, 

following the disposal of over 360,000 tonnes of material.  Comparison between the 2016 entry 

and exit bathymetric surveys show a minor reduction of depth in the spoil ground of ~30-

40cm.  This can be seen by comparing Drawings 30.9.01 and 30.9.02. A further survey was 

completed in July 2017, following the completion of disposals totalling ~7,000 wet tonnes, 

however no entry survey was performed. A review of the July 2017 survey data shows a 

reduction in depth of ~20-50cm compared to the previous survey in March 2016, see Drawing 

30.09.3.  It is unlikely that the disposal of ~7,000 tonnes of material will have resulted in this 

reduction in depth, since the disposal of 360,000 tonnes in 2016 did not result in this 

magnitude of depth change.  Since no entry survey was conducted prior to the 2017 disposals, 

it is not possible to determine when this change occurred, however it is thought likely that the 

change in depth is either a result of natural sediment movement, or through a small offset 

between the bathymetric survey equipment.   
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9.4.2 Receptors 

 Designated Sites 

Table 9.4.1 details statutory Designated Sites for their marine sediment features which include 

Sites of Special Scientific Interest (SSSI), Special Area of Conservation (SAC) and Ramsar sites 

within 20km of the proposed development area. Drawing 30.15.1 shows the positions of the 

sites relative to the development.   

Due to their proximity, the Cromarty Firth SSSI/Ramsar and the Moray Firth SAC are considered 

as part of the assessment. However, as also discussed in Chapter 15: Benthic Ecology, the other 

statutory Designated Sites within 20km of the development are not considered as receptors 

due to the large distances between the development and the Designated Sites. The Black Isle 

forms a natural barrier between the development site and Whiteness Head, Munlochy Bay and 

the Inner Moray Firth. Similarly, the Dornoch Firth and Loch Fleet Ramsar site and Dornoch 

Firth and Morrich More SAC sites are naturally shielded by a land mass, resulting in no 

connectivity between the development area and designated habitats within the Dornoch Firth. 

Thus, the Dornoch Firth and Loch Fleet Ramsar Site and Dornoch Firth and Morrich More SAC 

site are also not considered as receptors. 

It is noted that, in addition to the marine sediment related features, if the sites are affected 

there is the potential to affect other qualifying features such as wintering birds in the Cromarty 

Firth SSSI, Ramsar, which is also designated as a Special Protection Area, see Chapter 11: 

Ecology – Ornithology. 

Table 9.4.1: Designated Sites with Marine Sediment Designations 

Site Value of 

Receptor 

Distance and 

Direction 

Feature Category/Feature 

Cromarty Firth 

SSSI 

Medium Immediately 

adjacent 

Designated for marine mudflats and sandflats. 

Cromarty Firth 

Ramsar 

High  Immediately 

adjacent 

Designated for marine mudflats and sandflats. 

Moray Firth SAC Medium 5km E Designated for marine subtidal sandbanks. 

Whiteness Head 

SSSI 

Medium 12km SE Designated for marine sandflats. 

Munlochy Bay 

SSSI 

Medium 17km S Designated for marine mudflats. 

Inner Moray 

Firth Ramsar 

High 17km S Designated for marine intertidal mudflats and 

sandflats. 

Dornoch Firth 

and Loch Fleet 

Ramsar 

High 20km NE Designated for marine intertidal mudflats and 

sandflats. Also designated for marine reefs. 

Dornoch Firth 

and Morrich 

More SAC 

High 20km NE Designated for marine intertidal mudflats, 

sandflats, subtidal sandbanks, reefs and estuaries. 

Longman and 

Castle Stuart 

Bays SSSI 

Medium 20km S Designated for marine mudflats and eelgrass 

beds. 
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 B817 

The B817 runs parallel to the Invergordon Service Base and the proposed Phase 4 

Development, as discussed in Section 9.4.1.6, SEPA have identified this road as being at risk of 

flooding in some areas. As such, it has been identified as a low sensitive receptor. 

 Residences 

Any residential properties that could be affected by coastal processes or flood will be sensitive 

receptors. As laid out in Table 9.3.1 the number of residential properties affected would 

determine the sensitivity level.  As shown in Drawing 30.8.1 all residencies are more than 200m 

from the redline boundary of the Phase 4 Development site.  

 Non-Residential Properties 

The closest non-residential property is the Fishmeal Shed; although this building is normally 

unoccupied at times its contents have a commercial value and they would be spoiled in the 

event of flooding. Furthermore, the fishmeal could have negative effects on the environment 

if it was to be washed out of the building in a flood incident. As such, the Fishmeal Shed has a 

medium sensitivity.   

Other non-residential properties on the Invergordon Service Base and the industrial units just 

to the north of the B817 will be low-medium sensitive receptors.  

It should also be noted that the Phase 4 Development and adjacent laydown areas may also 

be receptors if being utilised, especially if valuable materials and components are being stored.  

9.5 Impact Assessment 

9.5.1 Construction 

Changes to coastal process associated with the construction of the Phase 4 Development will 

be less than those associated with the completed development. Similarly, there are no flood 

risks specific to the construction activities.  As such, coastal processes and flood impacts are 

considered under Operations in Section 9.5.2.  

 Dredging Disposal 

As discussed in Chapter 3: Project Description, not all of the material to be dredged is suitable 

for reuse, and some will be disposed of to the Sutors spoil disposal ground.  As discussed in 

Section 9.4.1.7, the disposal of over 360,000 tonnes of dredged spoil in 2016 (equating to 

225,000m3) resulted in a depth reduction of only 40cm, which is <1% of the water depth at 

the spoil ground.  Arisings from the Phase 4 Development dredging works could result in 40-

60,000m3 of spoil requiring disposal at the Sutors spoil ground.  This could occur in 

combination with maintenance dredging at the Nigg Energy Park, who hold a licence for 

disposals totalling 90,000 wet tonnes (~56,000m3).  This gives a maximum total volume for 

spoil disposals at the Sutors between Phase 4 and Nigg of 116,250m3. This is approximately a 

third of the volume of spoil disposed in 2016, which did not result in any significant change in 

bathymetry at the disposal site. It can therefore be said that the ground has the capacity to 

accept the total dredging spoil arisings requiring disposal from the Phase 4 Development, and 

the existing Maintenance dredge licence at Nigg.  The magnitude of impact is therefore 

assessed as low, leading to a short term but minor, Non-Significant impact.   
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 Re-release of Contamination  

The disturbance of the seabed during construction works, primarily dredging, gives rise to the 

potential for any contamination present in the seabed to be re-released, moving or spreading 

contaminated sediment, and/or polluting the seawater.   As discussed in Section 9.4.1.5 

extensive sampling of the Phase 4 Development construction area has not identified signs of 

a contamination issue.  The one raised lead sample was at over 7m below seabed level (-12.8m 

CD).  As shown in Drawing 30.3.3 cross section C-C this area will only be dredged to -10mCD. 

Samples taken around -10mCD from Borehole 18 did not have increased lead levels.  It is 

highly unlikely therefore that any contamination that may be present at -12.8mCD will be 

disturbed by the dredging works in this area.  The magnitude of effect is therefore assessed 

to be negligible, giving rise to a negligible, Non-Significant impact. 

Note: Impacts associated with the increase of sediments in the water column due to dredging 

are considered in Chapter 21: Water Quality. 

9.5.2 Operation 

 Coastal Processes 

The reclaimed area will be porous and as such seawater will be able to pass through (tidal rise 

and fall) within the material utilised to infill the reclaimed area.  However, this will be restricted 

in comparison to the current uninhibited current flow.  Current and sediment modelling has 

been carried out by Atkins to predict the effects of the Phase 4 Development, the report of 

which is included in Appendix I.1.  The model predicts the biggest changes will be on the ebb 

tide.  To the immediate south of the proposed Phase 4 Development the current speeds will 

reduce by up to 0.43m/s.  The area to the north is mainly inter-tidal and the regime will only 

be impacted at high and on ebbing tides, when speeds may be reduced by up to 0.15m/s.  To 

the west of the development speeds will increase by up to 0.08m/s on the ebb tide.  The 

current changes are very localised.  The receptor to the north of the development is the 

Cromarty Firth SSSI and Ramsar site which has a high sensitivity, the current changes are 

permanent, low at most giving rise to a minor, Non-Significant effect.      

The mud transfer model predicts the movement of sediments. Figure 31 of Appendix I.1 shows 

the annual change in sediment levels associated with the proposed Phase 4 Development.  

There is no predicted erosion or sedimentation in the intertidal area, nor will there be any 

coastal squeeze, hence there will be no impacts on the designated sites, or Linear Park and 

the B817 behind it.  

There is a very slight scour effect predicted for the northwest corner of the development, (5-

10cm per annum).  There is also an area of slight deposition further to the northwest of the 

development (5-10cm).  In the Berth 6 dredge pocket deposition is predicted to be 0.5m/year.  

The construction of the Phase 4 Development will increase deposition at Berth 5 by 0.1m/year, 

while the deposition in the Queen’s Dock may reduce by 0.17m/year.  As such the overall effect 

on the existing maintenance dredge regime for the existing Service Base is minor, Non-

Significant.   
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 Dredge Disposal 

Assuming the predicted sediment infill rate of 0.5m/year, Berth 6 will need to be dredged every 

three to four years to maintain sufficient approach drafts.  Dredged material will be disposed 

of at the Sutors spoil disposal ground, as discussed in Chapter 18: Materials and Wastes.  The 

disposal ground has been utilised for many years and, as discussed in Section 9.4.1.7, has 

plenty of remaining capacity.  Existing practices of carrying out post disposal bathymetric 

surveys will be employed to ensure there is sufficient capacity to allow disposals to continue 

in this area.  Magnitude of impact is low, long term effect on a low sensitive receptor giving 

rise to negligible, Non-Significant effect. 

 Flood 

The proposed Phase 4 Development design level is 5.9mCD which is above both the 1 in 200 

and 1 in 1000 year flood levels of 5.51m CD and 5.67m CD respectively [Haslam, 2018].  There 

will be no essential infrastructure on the development, as such a 1 in 200-year level would be 

adequate.  For sensitive uses SEPA require a freeboard of 0.6m for future proofing. The 

activities to be carried out on Phase 4 are unlikely to be classed as sensitive, hence the 0.39m 

is deemed appropriate.  There is a negligible risk of flooding of the Phase 4 area which is of 

medium sensitivity giving rise to a negligible, Non-Significant effect. 

The Phase 4 area drainage system will be appropriately sized for the area.  If there is suitable 

capacity and appropriate falls, it may be connected into the Phase 3 drains. If not, it will have 

its own drainage system; this is currently subject to detailed design.  The Phase 4 area will not 

connect into the public drainage system, and as such will not impact upon surface water 

drainage of the B817, the town of Invergordon or the wider Invergordon Service Base including 

the Fishmeal Shed. Therefore, it will have no effect on surface water flood risks to other 

receptors.  Further detail on the drainage of the Phase 4 development is provided in Chapter 

21: Water Quality. 

Volume of material to be utilised for the revetment, infilling and surfacing of Phase 4, as 

discussed in Chapter 18: Materials and Waste, is 420,500m3. However, not all of this will be 

under the water, as the construction level is 5.9m high.  The laydown surface is 45,000m2, hence 

at least 265,500m3 of the material is above CD.  Therefore, in the region of 155,000m3 of water 

displacement will be caused by the development. At least 40,000m3 of the infill material will be 

from dredging and as such is not addition material into the Firth.   The insertion of 110,000m3 

of material, in the context of the Cromarty Firth which has a total area of 37,000,000m2, will 

increase water levels in the Cromarty Firth by 0.003m (3mm). This does not take account of the 

fact that the Cromarty Firth is connected to the Moray Firth and wider North Sea, and as such 

the displacement would in reality be spread over a much larger area.  The magnitude of impact 

on coastal flooding is conservatively deemed as low, coastal flooding around the Cromarty 

Firth to affect more than 10 residential properties and as such sensitivity is high, the effect is 

therefore minor, Non-Significant. 

9.6 Mitigation Measures 

There are no significant effects, as such no mitigation is required.    
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9.7 Cumulative Effects 

As discussed in Chapter 18: Materials and Wastes there may be an opportunity to reuse 

dredged material from another project such as the Port of Ardersier or Aberdeen Harbour 

developments.  If dredge material from another project was to be utilised this would offset 

any water rise in the North Sea associated with the land reclamation. 

9.8 Residual Effect 

No significant effects are predicted, as such no residual assessment is required.  

9.9 Summary 

No significant effects on coastal processes, ground conditions or flood are expected from the 

construction and presence of the proposed Phase 4 Development.  A summary of the effects 

are provided in Table 9.9.1. 
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Table 9.9.1: Summary of Impacts 

Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary Residual Impact 

Magnitude 

Residual Significance 

of Effect 

Construction 

Dredging Disposal 
Low 

Short Term 

Low 

Minor:  

Non-Significant 

No specific mitigation required. Short Term 

Low 

Minor:  

Non-Significant 

Re-release of 

Contamination 

 Negligible Negligible  

Non-Significant 

No specific mitigation required. Negligible Negligible  

Non-Significant 

Operations 

Changes to Current 

Speed. 

High Permanent 

Low 

Minor:  

Non-Significant 

No specific mitigation required. Permanent  

Low 

Minor: Non-Significant 

Changes to 

Sedimentation 

Low Low  

Long Term 

Negligible  

Non-Significant 

No specific mitigation required. Negligible Negligible  

Non-Significant 

Dredge Disposal  Low Permanent 

Low 

Minor:  

Non-Significant 

No specific mitigation required. Permanent 

Low 

Minor:  

Non-Significant 

Flooding of Phase 4 Medium Negligible Negligible  

Non-Significant 

No specific mitigation required. Negligible Negligible  

Non-Significant 

Increase to flood risk 

around the Cromarty 

Firth 

High Low Minor: 

Non-Significant 

No specific mitigation required. 

Potential to reuse dredge material 

from other projects. 

Low Minor: 

Non-Significant 

Key 

Significant Effect 
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10 Ecology: General  

 Introduction 

This general ecology chapter lays out the guidance and regulations relevant to ecological 

receptors and the impact assessment methodology that the following topic-specific chapters 

then utilise: 

• Chapter 11: Ornithology; 

• Chapter 12: Marine Mammals; 

• Chapter 13: Otters; 

• Chapter 14: Fish; and 

• Chapter 15: Benthic and Intertidal Ecology. 

 Regulations, Guidance and Sources of Information 

10.2.1 Legislation 

10.2.1.1 The Birds Directive 

Directive 2009/147/EC of the European Parliament and of the Council, on the conservation of 

wild birds, commonly known as the Birds Directive, protects all wild birds, their nests, eggs and 

habitats within the European Community [European Union, 1979].  It gives member states of 

the European Union, the power and responsibility to classify Special Protection Areas (SPAs), 

to protect birds which are rare or vulnerable in Europe, as well as all migratory birds which are 

regular visitors. The 2009 Directive is the consolidated (or 'codified') version of Council 

Directive 79/409/EEC which originally came into force in 1979, and was amended many times 

before being replaced by the current version [European Commission, 2010]. 

10.2.1.2 The Habitats Directive 

The European Directive 92/43/EEC on the conservation of natural habitats and of wild fauna 

and flora, also referred to as the ‘Habitats Directive’ [European Commission, 1992].   The 

primary aim of the Habitats Directive is to maintain biodiversity within the Member States and 

is transposed into Scottish law by a combination of the Conservation (Natural Habitats, &c.) 

Regulations 1994 (as amended in Scotland), commonly known and the ‘Habitat Regulations’ 

together with the Habitats Regulations 2010 (in relation to reserved matters). 

The Habitats Regulations identify several habitats or species whose conservation interest 

requires the designation of Special Areas of Conservation (SAC) and, in combination with the 

designation of Special Protection Areas (SPAs) under the Birds Directive, form the Natura 2000 

network of protected sites. 

In addition, the Regulations make it an offence (subject to exceptions) to deliberately capture, 

kill, disturb, or trade in the animals listed in Schedule 2, or pick, collect, cut, uproot, destroy, or 

trade in the plants listed in Schedule 4. However, these actions can be made lawful through 

the granting of licenses by the appropriate authorities. These species are commonly termed 

European Protected Species (EPS). 

10.2.1.3 The Marine (Scotland) Act 2010  

The act contains provisions for new Marine Protected Areas (MPAs) in Scottish territorial waters 

and sets out duties to ensure Scotland’s seas are managed sustainably.  In order to help meet 

http://www.scotland.gov.uk/Topics/Environment/16440/marine-bill-consultation
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this requirement, the Joint Nature Conservation Committee (JNCC) and Scottish Natural 

Heritage (SNH) have produced a list of habitats and species occurring in Scottish waters, which 

are noted for their conservation importance; these are referred to as Priority Marine Features 

(PMFs). A subset of the PMFs, called MPA search features, will be used to help identify possible 

areas for MPAs and develop the network in Scottish waters. MPAs are discussed further in 

section 10.2.2.   

10.2.1.4 Wildlife and Countryside Act 1981 and Nature Conservation (Scotland) Act 2004 

The Wildlife and Countryside Act 1981 (WCA) (as amended in Scotland) was originally 

conceived to implement the Convention on the Conservation of European Wildlife and Natural 

Habitats (Bern Convention) and the Birds Directive in Great Britain [UK Parliament, 1981]. It has 

been extensively amended since it first came into force. 

Schedule 5 of the WCA provides special protection to selected animal species other than birds, 

through section 9(4) of the Act, against damage to “any structure or place which [any wild 

animal included in the schedule] uses for shelter and protection”, and against disturbance whilst 

in such places [UK Parliament, 1981]. 

The WCA contains measures for preventing the establishment of non-native species which 

may be detrimental to native wildlife, prohibiting the release of animals and planting of plants 

listed in Schedule 9. It also provides a mechanism making the above offences legal through 

the granting of licenses by the appropriate authorities. 

Important amendments to the WCA have been introduced in Scotland including the Nature 

Conservation (Scotland) Act 2004 (in Scotland) (NCSA) [Scottish Parliament, 2004]. Part 3 and 

Schedule 6 of this Act make amendments to the WCA, strengthening the legal protection for 

threatened species. The Nature Conservation (Scotland) Act 2004 (in Scotland) is also the 

instrument under which Sites of Special Scientific Interest (SSSI) are protected in Scotland. 

The Wildlife and Natural Environment (Scotland) Act 2011 provided a new licensing element 

to the WCA within Scotland, specifically for certain non-avian protected species ‘for any other 

social, economic or environmental purpose’. This licensing purpose is qualified by two 

constraints; “that undertaking the conduct authorised by the licence will give rise to, or contribute 

towards the achievement of, a significant social, economic or environmental benefit; and that 

there is no other satisfactory solution”. 

10.2.2 Designations 

Designated protected areas represent the very best of Europe’s landscapes, plants and animals, 

rocks, fossils and landforms.  Their protection and management will help to ensure that they 

remain in good health for all to enjoy, both now and for future generations.  They may be 

designated to meet the needs of international directives and treaties, national legislation and 

policies, or more local needs and interests.  

10.2.2.1 Natura Sites  

Natura is the collective term given to Special Areas of Conservation (SACs) and Special 

Protection Areas (SPAs).  These internationally important sites are designated under the 

Habitats and Birds Directives, as discussed in Section 10.2.1. 
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Special Protection Areas 

SPAs are internationally important for threatened habitats and species.  They are also selected 

for a number of rare, threatened or vulnerable bird species listed in Annex I of the Birds 

Directive, and also for regularly occurring migratory species.  

Special Areas of Conservation 

SACs are internationally important for threatened habitats and species.  They are also selected 

for a number of habitats and species, both terrestrial and marine, which are listed in the 

Habitats Directive. 

10.2.2.2 Ramsar Sites 

Ramsar sites are wetlands of international importance, designated under the Ramsar 

Convention [Ramsar, 1971].  Wetlands are defined as areas of marsh, fen, peatland or water, 

whether natural or artificial, permanent or temporary, with water that is static or flowing, fresh, 

brackish or salt, including areas of marine water the depth of which at low tide does not exceed 

six metres.  There are currently fifty one Ramsar sites designated as internationally important 

wetlands in Scotland, covering a total area of about 313,000 hectares [Scottish Natural 

Heritage, 2017].  All Ramsar sites in Scotland are also either SPAs or SACs (Natura 2000 sites), 

and many are also Sites of Special Scientific Interest (SSSIs), although the boundaries of the 

different designations are not always exactly the same [Scottish Natural Heritage, 2017].  It is 

not surprising that internationally important wetlands are also of European interest for a wide 

variety of waterbirds, bogs, lochs, coastal wetlands and other water-dependent habitats and 

species.  Although there is no specific legal framework that safeguards Scottish Ramsar sites, 

they benefit from the measures required to protect and enhance the Natura sites and SSSIs 

which overlap them.  Scottish Natural Heritage (SNH) also includes Ramsar sites in its site 

condition monitoring programme. 

10.2.2.3 OSPAR 

The Convention for the Protection of the Marine Environment of the North-East Atlantic (the 

OSPAR Convention) is the mechanism by which fifteen governments of Western Europe work 

together to protect the marine environment of the North-East Atlantic.  OSPAR incorporates 

a wide range of marine issues, from work on pollution and dumping at sea, to the conservation 

of marine biodiversity [OSPAR, 2018].  

In 2003, the government committed to establishing a well-managed, ecologically coherent 

network of Marine Protected Areas (known as the OSPAR MPA commitment).  Marine Special 

Areas of Conservation (mSACs) designated under the Habitats Directive, have been submitted 

as the UKs initial contribution to the OSPAR network.  Whilst OSPAR covers many different 

issues, the focus of SNHs current work is on delivering the OSPAR MPA commitment.  A list of 

marine habitats and species considered to be under threat or in decline within the north-east 

Atlantic has been produced by OSPAR (known as the OSPAR Threatened and Declining List).  

The known distribution of these habitats and species in waters around the UK has been 

mapped on the National Biodiversity Network website.  The habitats and species on the OSPAR 

Threatened and Declining List have been considered through SNH's Priority Marine Features 

(PMFs) work, as discussed in Section 10.2.1. Together with mSACs and marine Special 

Protection Areas (mSPAs) (also designated under the Habitats Directive) Scotland will achieve 

the OSPAR commitment of establishing a well-managed, ecologically coherent network of 

MPAs. 

http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/natura-sites
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/national-designations/sssis
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/site-condition-monitoring
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/site-condition-monitoring
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/sac/marine-sacs
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/sac/marine-sacs
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/natura-sites
http://www.snh.gov.uk/docs/B469310.pdf
http://data.nbn.org.uk/hosted/ospar/ospar_text.html
http://www.snh.gov.uk/protecting-scotlands-nature/safeguarding-biodiversity/priority-marine-features
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10.2.2.4 National Designations 

National designations cover a range of different types of protected area and are made by a 

variety of local and national authorities.  Some of these designations focus on nature 

conservation, while others are concerned with special landscapes.  The management of multi-

functional protected areas (such as our National Parks), seeks to balance the needs of people, 

landscape and nature. 

Sites of Special Scientific Interest  

Sites of Special Scientific Interest (SSSI) are those areas of land and water (to the seaward limits 

of local authority areas), that SNH considers to best represent our natural heritage; its diversity 

of plants, animals and habitats, rocks and landforms, or a combination of such natural features.  

They are the essential building blocks of Scotland's protected areas for nature conservation.  

Many are also designated as Natura sites (SPAs and SACs).  The national network of SSSIs in 

Scotland forms part of the wider Great Britain series.  SNH designates SSSIs under the Nature 

Conservation (Scotland) Act 2004.  SSSIs are protected by law.  It is an offence for any person 

to intentionally or recklessly damage the protected natural features of an SSSI. 

Marine Protected Areas 

Scotland (along with the rest of the UK), has designated a number of Marine Protected Areas 

(MPAs) which include SPAs, SACs, SSSIs and Ramsar sites.  The term “MPA" can be used for 

several different types of protected areas within the marine environment.  The Marine 

(Scotland) Act has established a new power for Marine Protected Areas in the seas around 

Scotland, to recognise features of national importance and meet international commitments 

for developing a network of MPAs.  Where a potential site to be designated as an MPA has 

been identified, and the details of the site put out to public consultation, it is referred to as a 

proposed MPA (pMPA); pMPAs are afforded full legislative protection, and as such will be 

considered to have equal value as MPAs. 

10.2.2.5 Local Designations 

Local natural heritage designations identify areas that are important to people, generally in a 

Council area.  Local nature conservation sites and special landscape areas may be known locally 

by other names, but all are used to direct local planning policies and highlight local sites of 

interest.  Local nature reserves are areas of at least locally important natural heritage value, 

which local authorities own or manage, to provide opportunities for people to find out about 

their environment.  Local designations are generally made by local authorities, though many 

are proposed by special interest and conservation groups, such as local Regionally Important 

Geological Sites (RIGS) Groups or the Scottish Wildlife Trust. 

10.2.3 Habitats Regulation Appraisal  

When a project may have a likely significant effect on a Natura Site (SPA, SAC) or a Ramsar 

site, a Habitats Regulation Appraisal (HRA) and, when required, an Appropriate Assessment 

(AA) needs to be completed by the competent authority. The legislative context for carrying 

out an HRA is based on the Habitats Directive (92/43/EEC), in particular Article 6(3), and The 

Conservation (Natural Habitats, &c.) Regulations. Information the competent authority 

requires in order to carry out an HRA and AA has been provided within this EIAR. Appendix 

J.1. provides a Habitats Regulations Appraisal Pre-Screening Report, produced to aid the 

http://scotland.gov.uk/Topics/marine/seamanagement/marineact
http://scotland.gov.uk/Topics/marine/seamanagement/marineact
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competent authority’s assessment of the designated sites which may have their qualifying 

interests potentially affected by the proposed Phase 4 Development.  

10.2.4  Policy and Guidelines 

Relevant general policy and guidance for ecological features includes: 

• GEN 9: Natural heritage: development and use of the marine environment must: 

o Comply with legal requirements for protected areas and protected species; 

o Not result in significant impact on the national status of Priority Marine 

Features; and 

o Protect and, where appropriate, enhance the health of the marine area [Scottish 

Government, 2015]. 

• GEN 10: Invasive non-native species: opportunities to reduce the introduction of 

invasive non-native species to a minimum or proactively improve the practice of 

existing activity should be taken when decisions are being made [Scottish Government, 

2015].   

• GEN 13: Noise: Development and use of the marine environment should avoid 

significant adverse effects of man-made noise and vibration, especially on species 

sensitive to such effects [Scottish Government, 2015]. 

• GEN 21: Cumulative Impacts: Cumulative impacts affecting the ecosystem of the 

marine plan area should be addressed in decision making and plan implementation 

[Scottish Government, 2015]. 

• Highland Council Policy:  

o 58: Protected Species; in the context of the Phase 4 Development, the species 

on the European Protected Species or Wildlife and Countryside Act 1981 (as 

amended) are noted in Appendix 1 of the policy for mammals (including 

dolphins, porpoises, whales, and otters) and Appendix 2 of the policy for various 

bird species [Highland Council, 2012, 2013].  

o 59: Other Important Species [Highland Council, 2012]; 

o 60: Other Important Habitats [Highland Council, 2012]. 

• PAN 60: Planning for Natural Heritage [Scottish Government, 2008];  

• Guidelines for Ecological Impact Assessment (EcIA) in Britain and Ireland: Marine and 

Coastal, [CIEEM, 2010]; 

• Guidelines for EcIA in UK and Ireland: Terrestrial, Freshwater and Coastal [CIEEM, 2016]; 

 Impact Assessment Methodology 

The assessment of the significance of predicted impacts on ecological receptors is based on 

both the ‘value’ of a receptor and the nature and magnitude of the impact that the 

development will have on it.  Effects on biodiversity may be direct (e.g. the loss of species or 

habitats), or indirect (e.g. effects due to noise, dust or disturbance), on receptors located within 

or outwith the respective survey area. This EcIA has, in principle, followed the assessment 

methodology outlined in Chapter 5: Methodology, with the specific ecological assessment 

methods and criteria detailed below. 

10.3.1 Evaluation of Ecological Receptors 

The evaluation methodology has been adapted from the Guidelines for Ecological Impact 

Assessment in the United Kingdom (Institute of Ecology and Environmental Management, 
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2015). A key consideration in assessing the effects of any development on flora and fauna is 

to define the areas of habitat and the species that need to be considered. This required the 

identification of a potential zone of influence, which is defined as those areas and resources 

that may be affected by biophysical changes caused by project activities, however remote from 

the respective survey area. 

The approach that has been undertaken throughout this EcIA is to identify ‘valued ecological 

receptors’ i.e. species and habitats that are both valued in some way and could be affected by 

the proposed development and separately, to consider legally protected species. Both species 

populations and habitats have been valued using a broad geographical basis, with full details 

in Table 10.3.1.  

The approach taken in this assessment is that a species population or habitat area that is of 

Regional or greater importance in biodiversity conservation terms is considered to be a valued 

ecological receptor.  Therefore, if a species population or habitat area is considered to be of 

high local value or less, the proposed development is not anticipated to have an effect that 

would be of importance to the decision maker in terms of the Environmental Impact 

Assessment (EIA) Regulations. Exceptions are made if the species population or habitat area 

has been identified as having a high social or economic value, or if the species or habitat is 

legally protected. 
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Table 10.3.1 Nature Conservation Receptor Evaluation Criteria 

Value Criteria  

International  An internationally important site (SAC) or a site proposed for, or considered 

worthy of designation; 

A regularly occurring substantial population of internationally important 

species (listed on Annex IV of the Habitats Directive).  

National  A nationally designated site, SSSI, or a site proposed for, or considered 

worthy of such designation; 

A viable area of habitat type listed in Annex I of the Habitats Directive or of 

smaller areas of such habitat which are essential to maintain the viability of a 

larger whole; or 

A regularly occurring substantial population of a nationally important 

species, e.g. listed on Schedule 5 & 8 of the 1981 Wildlife and Countryside 

Act. 

Regional  Areas of internationally or nationally important habitats which are degraded 

but are considered readily restored; 

Viable areas of priority habitat or viable populations identified in the UK 

Biodiversity Action Plan or smaller areas/populations which are essential to 

maintain the viability of a larger area/population as a whole; 

Regionally important population/assemblage of an EPS, Schedule 1 and/or 5 

species. 

Regionally important assemblages of other species or habitats. 

High Local  Ancient semi-natural woodland, Local Nature Reserves (LNRs) and Local 

Nature Conservation Sites (LNCS);  

Locally important population/assemblage of an EPS, Schedule 1 and/or 5 

species; or 

Sites containing viable breeding populations of species known to be county 

rarities (e.g. included in the LBAP) or supplying critical elements of their 

habitat requirements. 

Moderate Local  Undesignated sites, features or species considered to appreciably enrich the 

habitat resource within the local context (within 2km radius from the site) and 

may benefit from mitigation as a good practice measure. 

Low Local  Undesignated sites, features or species considered to appreciably enrich the 

habitat resource within the immediate environs of the site and may benefit 

from mitigation as a good practice measure. 

Negligible Common and widespread or modified habitats or species. 

Negative Invasive, alien species often scheduled under Section 14, Schedule 9 of the 

Wildlife and Countryside Act 1981 (as amended).   

The approach of this assessment is to consider the value of the site for the species under 

consideration, rather than the nature conservation importance of the species itself, although 

this is a factor in the evaluation process with the level of use of the site (number of individuals 

using the site and nature and level of use) taken into consideration. An assessment is then 

made of the value of the site to that species, based upon a combination of data sources, 

professional judgment and knowledge of the site and wider area. 

10.3.2 Legal Protection of Species 

There is a need to identify all legally protected species that could be affected by the proposed 

development to ensure that the development complies with all relevant nature conservation 
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legislation. It is, therefore, appropriate to take into full consideration the legal protection of a 

species within the evaluation process.  

10.3.3 Nature and Magnitude of Impact 

Impacts can be: permanent or temporary; direct or indirect; positive or negative; reversible or 

irreversible; and may also have a cumulative function with other activities outwith the assessed 

development. These factors are taken into consideration in the context of the sensitivity of the 

valued ecological receptor and the range of potential effects. To identify whether impacts are 

significant or not it is important to undertake the assessment in terms of the integrity 

(coherence of the ecological structure and function) and conservation status (ability of the 

receptor to maintain its distribution and/or extent/size) of the receptor. 

Table 10.3.2 provides an overview of the range of impact magnitudes referred to within this 

assessment. In addition, impacts may also be positive in nature. 

Table 10.3.2 Definition of Magnitude of Impact 

Magnitude Description  

Negligible / 

None 

Very slight change from the baseline conditions. Changes barely detectable, 

approximating to the ‘no-change’ situation. Any effects likely to be reversible within 

12 months and not affect the conservation status or integrity of the receptor.  

Low Minor shift away from baseline conditions. Effects will be detectable but unlikely to 

be of a scale or duration to have a significant effect on the conservation status or 

integrity of the receptor in the short term (1-5 years). Overall baseline character of 

site will not alter substantially.  

Medium Clear effect on the conservation status or integrity of the receptor in the short to 

medium term (6-15 years), although this is likely to be reversible or replaceable in 

the long-term (15 years plus).  

High  Total loss of, or major alteration to conservation status or integrity of a receptor with 

situation likely to be irreversible, even in the long term. Fundamental alteration to 

the character and composition of the site. 

10.3.4 Impact Significance 

The significance of an effect is a product of the value of the ecological receptor and the 

magnitude of the impact on it, moderated by professional judgment. Table 10.3.3 illustrates a 

matrix based on these two parameters which is used for guidance in the assessment of 

significance. In terms of the EIA Regulations, only effects which are ‘moderate’ or ‘major’ are 

considered significant; the others constituting a non-significant effect. The level of effect has 

been assessed as either major, moderate, minor or negligible, or beneficial in accordance with 

the definitions provided in Chapter 5: Methodology. 
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Table 10.3.3 Significance of Effects Matrix 

Magnitude of 

Impact 

Sensitivity 

International National Regional 

Moderate 

Local/ High 

Local 

Low Local 

/Negligible 

High Major Major Moderate Moderate 
Minor/ 

Negligible 

Medium Major Moderate Moderate Minor 
Minor / 

Negligible 

Low Moderate Minor Minor Minor 
Minor / 

Negligible 

Negligible Minor Negligible Negligible Negligible Negligible 

Key 

 

 Summary 

The legislation, policy and guidance which are relevant to ecological receptors potentially 

affected by the Phase 4 Development have been briefly stated. The definitions of the 

designated sites, at international, national and local levels, have been described and the 

individual designations will be related to the ecological topics. The impact assessment 

methodology specific to the ecology assessments to take place in Chapters 11-15 has been 

laid out.   

  

Significant Effect 
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11 Ecology: Ornithology 

11.1 Introduction 

This chapter reviews the construction and operation stages of the proposed Phase 4 

Development project in relation to ornithological receptors in and surrounding the site.  

11.2 Regulations, Guidance and Sources of Information 

Further details on the relevant policy and guidance related to ecological interests at the site 

can be found in Chapter 10, Section 10.2. The specific policy and guidance relevant to 

ornithology are as follows: 

The Birds Directive (Directive 2009/147/EC). 

The primary European legislation relating to bird interests is the Directive 2009/147/EC of the 

European Parliament and of the Council of 30 November 2009 on the conservation of wild 

birds (codified version), commonly referred to as the Birds Directive [European Commission, 

2010]. This provides a framework for the management and conservation for wild birds 

throughout the EU.  The Birds Directive allows for the classification of Special Protection Areas 

(SPAs) for rare or vulnerable species listed on Annex 1 of the Directive, or for where there are 

regular concentrations of migratory, particularly wetland, species (Article 4). Since 1994 all 

SPAs in combination with Special Areas of Conservation (SACs) comprise the UK contribution 

to the Natura 2000 ecological network of protected sites. 

Ramsar Convention on Wetlands.  

An international agreement signed in 1971 in Ramsar, Iran, to protect wetland birds [Ramsar, 

1971]; this Convention has subsequently been extended to focus on the protection of wetland 

habitats, as well as wetland birds [Ramsar, 2014]. The UK is a contracting party of the 

Convention and has designated a number of wetland sites in the UK as Ramsar sites. All 

Scottish Ramsar sites are included as part of the Natura 2000 network, and many are also 

recognised as Sites of Special Scientific Interest (SSSI). Although there is no specific legal 

framework that safeguards Scottish Ramsar sites, they benefit from the measures required to 

protect and enhance the Natura sites and SSSIs which overlap them. 

UK Wildlife and Countryside Act 1981, as amended; and the Nature Conservation (Scotland) Act 

2004.  

The primary legislation transferring the Birds Directive into UK law is the Wildlife and 

Countryside Act 1981, as amended [UK Parliament, 1981] and the Nature Conservation 

(Scotland) Act 2004 [Scottish Parliament, 2004]. Under these acts, all wild birds are protected 

under UK law and may not be taken, injured or killed without a licence at any time (with 

exceptions). Additionally, nests are also protected from damage or destruction while in use 

and eggs may not be taken or destroyed without a licence. For certain species, listed on 

Schedule 1 of the Act, special protection is provided, and it is an offence to disturb those 

species at their nest while it is in use.  

As such, species listed on Schedule 1 of the WCA are considered sensitive species for the 

purposes of this assessment. In certain circumstances, where no significant effect is found 

following the assessment, but the works have the potential to disturb Schedule 1 species at 

their nest, this would be considered a significant effect. This is to ensure the works are legally 

compliant with the WCA, and to allow mitigation to be identified to protect the nests of 

Schedule 1 species from potential disturbance.  
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In addition to the legislation identified above, there are two other key reviews that are 

considered when carrying out an impact assessment for ornithological receptors. 

National and Local Biodiversity Action Plans (BAPs). 

National and Local Biodiversity Action Plans (BAPs) list species which have been identified as 

threatened, and for which action plans have been developed to aid recovery [Highland Council, 

2015; JNCC, 2016b]. Any species listed on a National BAP are given special consideration for 

this impact assessment. Species listed on the Local BAP (LBAP) are also identified.  

Birds of Conservation Concern (BoCC). 

Birds of Conservation Concern (BoCC) is a review carried out to assess the status of bird species 

in the UK, Channel Islands and Isle of Man [Eaton et al., 2015]. This review also considers 

globally threatened species that have occurred in the UK over the last 25 years, taken from the 

IUCN Red List for birds [BirdLife International, 2015]. A total of 244 species are assessed, and 

those for which populations or range are declining are identified. All bird species are classified 

into one of three groupings: 

Red – species which are globally threatened, or which have suffered a historical 

population decline in the UK, or which have undergone a severe population decline or 

a severe range decline; 

Amber – species of conservation concern across Europe, or which have undergone a 

historical population decline but are now recovering, or have undergone a moderate 

decline in breeding or non-breeding population or range, or are a rare breeder or have 

a restricted range or are internationally important; and 

Green – species which do not fall into the previous two categories.  

Further sources of information which provided guidance for the ornithological assessment 

included: 

• Scottish Natural Heritage (SNH) interactive map facility at SiteLink [SNH, 2017a]; 

• The Wetland Bird Survey (WeBS) [BTO, 2018a]; 

• RSPB eider and tern report count data [RSPB, 2014, 2015, 2016, 2017]; 

• SNH commissioned report No. 252 [SNH, 2007]; and 

• Highland Bird Report data [HBR, 2016].  

11.3 Method of Assessment 

11.3.1 Baseline Methodology 

The following surveys were completed to assess the baseline conditions of the proposed 

development: 

• Breeding bird survey Cromarty Firth Port Authority [KE Ecology, 2015]; 

• Phase 4 Development wintering bird surveys [Brown, 2015]; 

• Port of Cromarty Firth invertebrate survey report [Atkins, 2016]; and 

• Wintering bird surveys for Phase 4 Development [Quinn, 2018]. 

11.3.1.1 Breeding Bird Survey Methodology 

Three surveys were carried out after the high tide period, in summer 2015. The survey route 

was from Berth 4 of the Port of Cromarty Firth’s (PoCF) Invergordon Service Base, extending 

west to the Invergordon Boating Club. All parts of the shoreline within 100m were surveyed 

where possible, and all signs of breeding birds were recorded (songs, territorial displays, 

nesting behaviours, alarm calls and feeding young). The level of breeding evidence was noted 
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in each instance: confirmed breeding, probable breeding and possible breeding (see Appendix 

K.1 for further methodological details).   

11.3.1.2 Wintering Bird Survey Methodology 

Surveys were carried out over two winters: 

• Winter of 2015-2016 (10 surveys: 1 in October; 3 in November; 2 in December; 2 in 

January; 1 in February; 1 in March) (Appendix K.2, Appendix K.3); and 

• Winter of 2017-2018 (monthly from December 2017-March 2018) (Appendix K.2) 

Wetland Bird Surveys (WeBS), Core Counts and WeBS Low Tide Counts were carried out and 

adapted from Bird Monitoring Methods [BTO, 2010; Gilbert et al., 1998] to allow for birds to 

be counted at high, medium and low tide levels. The survey area was to the north and west of 

the proposed development and encompassed a 2.4km stretch of coastline, split into ten 

sections (Figure 11.3.1).  
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   Figure 11.3.1 Winter Bird Survey Sections A-J from Invergordon Service Base to the Invergordon Boat Club 
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Invertebrate Survey 

Following scoping advice requested by SNH, a marine invertebrate survey was carried out in 

order to assess the prey base adjacent to the proposed development area. An intertidal survey 

took place in January 2016 along a 1km stretch of coastline to the west of the proposed area. 

Three transects were carried out (low, medium and high tide). The main biotopes were 

identified and mapped. Invertebrate sampling was carried out across the intertidal zone from 

mean high water spring level to mean low water mark, with nine samples in total being taken 

(Appendix K.4). Information from the invertebrate study has been used in conjunction with the 

bird distribution maps for the key wader species, to help inform what the birds might be eating 

(see Section 11.4.2.2), and hence why the shoreline is utilised by them. Results from the 

invertebrate study also informed the assessment of the inter-tidal flora and fauna, as discussed 

further in Chapter 15: Benthic Ecology.    

Additional Survey Information 

In addition, results of surveys completed by other parties were reviewed and incorporated into 

the baseline understanding.  The following survey data were considered: 

• RSPB tern and eider count data (years: 2014-2017) [RSPB, 2014, 2015, 2016, 2017]; 

• WeBS counts (years: 2011-2016) [BTO, 2018a]; 

• SNH commissioned report No. 252, Moray Firth Wildfowl and Wader Roosts, 2007 

[SNH, 2007]; and 

• JNCC Seabird Monitoring Database [JNCC, 2017]. 

11.3.2 Impact Assessment Methodology 

The evaluation of receptors, magnitude of impact and significance evaluation follows the 

methodology laid out in Chapter 5, and Chapter 10, Section 10.3. The likelihood of impacting 

on the specific receptor is also provided as part of the summary of impacts.  

11.4 Baseline  

11.4.1 Designated Sites 

There are several designated sites relevant to the proposed development site. Those 

designated for ornithological interests are shown in Table 11.4.1, along with their qualifying 

features and associated value designation. Drawing 30.11.1 provides a map showing the 

locations of the designated sites relative to the proposed development.  
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Table 11.4.1 Relevant Designated and Non-Designated Sites to Ornithological Interests 

Site Direction and 

Straight-line 

Distance  

Value Qualifying Feature(s) 

Cromarty Firth SPA 

/SSSI 

Directly 

adjacent to 

proposed 

development 

site. 

International Common Tern Sterna hirundo (breeding) 

Osprey Pandion haliaetus (breeding) 

Bar-tailed Godwit Limosa lapponica 

(wintering) 

Whooper Swan Cygnus cygnus (wintering) 

Greylag Goose Anser anser (wintering) 

Red-breasted Merganser Mergus serrator 

(wintering) 

Redshank Tringa totanus (wintering) 

Wigeon Anas penelope (wintering) 

Waterfowl assemblage (wintering) 

Inner Moray Firth 

SPA/SSSI 

16km south and 

south west 

International Bar-tailed Godwit (wintering) 

Common Tern (breeding) 

Curlew Numenius arquata, (wintering) 

Goldeneye Bucephala clangula, (wintering) 

Goosander Mergus merganser, (wintering) 

Greylag Goose (wintering) 

Osprey (breeding) 

Oystercatcher Haematopus ostralegus, 

(wintering) 

Red-breasted Merganser (wintering) 

Redshank (wintering) 

Scaup Aythya marila, (wintering) 

Teal Anas crecca, (wintering) 

Wigeon (wintering) 

Waterfowl assemblage (wintering) 

Loch Eye SPA/SSSI 16km north 

east 

International Greylag Goose (wintering) 

Whooper Swan (wintering) 

Dornoch Firth and 

Loch Fleet SPA 

18km north 

east 

International Bar-tailed Godwit (wintering) 

Curlew, (wintering) 

Dunlin Calidris alpina (wintering) 

Greylag Goose (wintering) 

Osprey (breeding) 

Oystercatcher (wintering) 

Teal (wintering) 

Wigeon (wintering) 

Waterfowl assemblage (wintering) 

Moray Firth pSPA 12km east International Great northern Diver Gavia immer (wintering) 

Red-throated Diver Gavia stellata (wintering) 

Slavonian Grebe Podiceps auritus (wintering) 

Migratory populations of Scaup, Eider, Long-

tailed duck, Common Scoter, Velvet Scoter, 

Goldeneye, Red-breasted Merganser and 

Shag. 

Rosemarkie to 

Shandwick Coast 

SSSI 

9km south east National Cormorant Phalacrocorax carbo breeding 
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Site Direction and 

Straight-line 

Distance  

Value Qualifying Feature(s) 

Whiteness Head SSSI 14km south 

east 

National  Bar-tailed Godwit (wintering) 

Knot Calidris canutus, (wintering) 

Morrich More SSSI 18km north 

east 

National Bar-tailed Godwit (wintering) 

Curlew (wintering) 

Teal (wintering) 

Wigeon (wintering) 

Breeding bird assemblage 

Munlochy Bay SSSI 15km south National Greylag Goose (wintering) 

Wigeon (wintering) 

Nigg and Udale Bays 

National Nature 

Reserve 

3km south 

(Udale Bay), 

7km east (Nigg 

Bay) 

Local Bays sit within the Cromarty Firth SSSI and 

therefore the assessment of this nature 

reserve falls within the SPA/SSSI’s 

assessment. 

11.4.1.1 Cromarty Firth SPA/SSSI 

The Cromarty Firth is designated for the large number of wintering and migratory wildfowl. It 

had a mean number of waterfowl of 39,709 over the 5-year period 2011-2016. Individual year 

totals are detailed in Table 11.4.2 [BTO, 2018a].  

Table 11.4.2 Cromarty Firth SPA Total Numbers of Waterfowl and Seabirds from WeBS Counts 2011-2016 

Season Number 

2011/12 43,029 

2012/13 38,452 

2013/14 34,661 

2014/15 38,024 

2015/16 44,380 

5-year mean 39,709 

11.4.1.2 Inner Moray Firth SPA/SSSIs 

The Inner Moray Firth SPA is designated for the large number of wintering and migratory 

wildfowl. It had a mean number of waterfowl of 48,050 over the 5-year period 2011-2016. 

Individual year totals are provided in Table 11.4.3 [BTO, 2018a]. 

Table 11.4.3 Inner Moray Firth SPA Total Numbers of Waterfowl and Seabirds from WeBS Counts 2011-16 

Season Number 

2011/12 46,879 

2012/13 42,887 

2013/14 47,394 

2014/15 43,448 

2015/16 59,642 

5-year mean 48,050 

11.4.1.3 Loch Eye SPA/SSSI 

The Loch Eye SPA/SSSI site is an internationally important wetland. It qualifies as an SPA under 

Article 4(1) of the Directive as a wintering site for whooper swans (over 3.9% of the Great British 

population) [JNCC, 2004]. It also qualifies also under Article 4(2) as a roosting site for an 

average of 11,300 wintering greylag geese (over 11% of the Icelandic breeding population), 
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and by regularly supporting a total of over 10,000 wildfowl [JNCC, 2004]. Table 11.4. shows the 

counts of these designated species between 2011-2016 [BTO, 2018a].  

Table 11.4.4 Total Whooper Swan and Greylag Goose Counts from Loch Eye SPA between 2011-2016. 

Species 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Whooper Swan 1600 1330 580 2726 1731 1593 

Greylag Goose 4463 2378 2526 1762 4219 3070 

11.4.1.4 Dornoch Firth and Loch Fleet SPA 

The Dornoch Firth and Loch Fleet SPA is designated for the large number of wintering and 

migratory wildfowl. It had a mean number of waterfowl of 28,551 over the 5-year period 2011-

2016. Individual year totals are provided in Table 11.4.5 [BTO, 2018a]. 

Table 11.4.5 Dornoch Firth SPA Total Numbers of Waterfowl and Seabirds from WeBS Counts 2011-2016 

Season Number 

2011/12 37,668 

2012/13 26,878 

2013/14 25,033 

2014/15 30,507 

2015/16 22,667 

5-year mean 28,551 

11.4.1.5 Moray Firth pSPA 

The Moray Firth pSPA is proposed to be designated for the large numbers of wintering and 

migratory seabirds [SNH, 2016]. 

The Annex I species red-throated diver and great northern diver regularly exceeded their 

respective population thresholds during surveys in the Moray Firth pSPA. A further seven 

species; scaup, eider, long-tailed duck, common scoter, velvet scoter, goldeneye, and red-

breasted merganser, regularly occur in numbers that exceed 1% of their UK wintering 

population estimates. Black-throated diver, Slavonian grebe and red-necked grebe also 

exceeded their respective 1% thresholds, however none of these species were present in 

numbers that exceeded the minimum threshold of 50 individuals. 

The Moray Firth supports the largest populations of long-tailed duck, common scoter, velvet 

scoter and goldeneye of the inshore areas surveyed in Scotland. 

11.4.1.6 Rosemarkie to Shandwick Coast SSSI 

The Rosemarkie to Shandwick Coast SSSI is designated for geological and biological interests, 

one of which is the breeding cormorant colony. At the time of designation, this was one of the 

biggest in Scotland, being an average of 199 pairs, which is more than 2% of the national 

population [SNH, 2007]. 

11.4.1.7 Whiteness Head SSSI 

Sits within the Inner Moray Firth SPA; the only non-overlapping qualifying species are non-

breeding knot, currently assessed as having an unfavourable, no change status at the site [SNH, 

2017a]. Knot are scoped out of the impact assessment (see Section 11.4.3.13). Whiteness Head 

SSSI is therefore considered as part of the SPA’s assessment. 
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11.4.1.8 Morrich More SSSI 

Morrich More SSSI is a large sandy plain with sand dune and saltmarsh habitats [SNH, 2018]. 

It sits within the Dornoch Firth and Loch Fleet SPA, and therefore is considered as part of the 

SPA’s assessment as there is overlap in the non-breeding designated species (see Table 11.4.1). 

The Morrich More SSSI is also designated for breeding bird assemblages. Due to the distance 

between the proposed development site and the Morrich More SSSI, coupled with the 

difference in habitat type (large sand dunes in Morrich More compared to a stony, muddy 

intertidal zone adjacent to the Phase 4 Development), birds breeding at the SSSI are highly 

unlikely to be affected by the construction or operation of the proposed development. 

Therefore, this SSSI does not need to be considered separately in the subsequent assessment.   

11.4.1.9 Munlochy Bay SSSI 

Munlochy Bay SSSI sits within the Inner Moray Firth SPA, and therefore is considered as part 

of the SPA’s assessment, as both of its designated features overlap with the Inner Moray Firth 

SPA species (see Table 11.4.1). 

11.4.2 Field Survey Results 

11.4.2.1 Breeding Bird Survey 

A three-visit breeding bird survey was undertaken of the shore between the Invergordon Boat 

Club and Berth 4 of the Port of Cromarty Firth’s Invergordon Service Base. This has been 

provided in Appendix K.1. In addition, the Royal Society for the Protection of Birds (RSPB) 

carried out surveys of the tern and eider colonies.  

In summary, the following species were recorded breeding: 

• Arctic and common terns: see Table 11.4.6 for counts from 2014-2017. A mixed colony 

of both arctic and common terns are present in the rock armour between the Queen’s 

Dock return wall and Berth 4. From this point onward, the tern colony will be referred 

to as being by Berth 4, for simplicity. 

Table 11.4.6 Summary of Tern Colony Data at Invergordon Service Base from 2014-2017. 

Species 2014 2015 2016 2017 

Arctic Tern 2 16 40 34 

Common Tern 291 350 277 266 

In 2016, arctic terns had 40 apparently occupied nests at the rock armour by Berth 4, of which 

a minimum of 32 chicks fledged. In 2017, arctic terns had 34 apparently occupied nests by 

Berth 4 above the rock armour, of which a maximum of 8 chicks fledged [RSPB, 2016, 2017]. 

In 2016, common terns had 277 apparently occupied nests at the rock by Berth 4, of which a 

minimum of 198 chicks fledged. In 2017, common terns had 266 apparently occupied nests by 

Berth 4 above the rock armour, of which a maximum of 92 chicks fledged [RSPB, 2016, 2017].  

Other species recorded were: 

• Eider: There is a large eider colony amongst the rock armour of the Queen’s Dock 

return wall. In 2016, there were 93 nests in the rock armour by Berth 4 and an additional 

12 nests at the top end of the Queen’s Dock. In 2017, there were 53 nests in the rock 

armour by Berth 4 and an additional 24 at the top end of the Queen’s Dock.  
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• Goosander: Female with 6 young recorded close to Invergordon Boat Club on the 19th 

July 2015. 

• Common gull: one nest with a chick in the rock armour area of the Queen’s Dock. 

Four additional possible pairs were noted, however due to their behaviour it was 

concluded that breeding was unlikely. 

• Oystercatcher: two possible breeding pairs, one on the beach area and another 

adjacent to the Berth 5 laydown area. No breeding was confirmed on any of the three 

visits, and from the pairs’ behaviour (lack of alarm calls and highly mobile) breeding 

was unlikely in these instances.  

Non-breeding species recorded during the survey were: grey heron, great black-backed gull, 

herring gull, wren, and corvid species. 

11.4.2.2 Wintering Bird Surveys 

A Wintering Bird Survey based on the Wetland Bird Surveys (WeBS) Core Counts and WeBS 

Low Tide Counts methodologies was undertaken during the winters of 2015/16 and 2017/18. 

These surveys covered an area to the west of the Invergordon Service Base, as shown in Figure 

30.11.1, divided into ten sections (A-I). The bird survey sections within 500m of the 

construction area are A-D, and a sub-section of E.  In summary, Table 11.4.7. details the peak 

counts of each species recorded during the survey, the date of the peak count, the survey 

sector as per Figure 30.11.1, and the state of the tide. Each winter is considered in turn. Table 

11.4.7 summarises the peak counts for each recorded species per sector, for the most recent 

(2017-2018) winter surveys. 

The most numerous species recorded across both sets of winter surveys were: oystercatchers, 

herring gulls, common gull, and turnstone.  

The only birds recorded as having a peak in the area immediately adjacent to the proposed 

construction area (section A) were grey herons: a peak of two were recorded across both winter 

surveys. With the exception of black-headed gulls, which recorded their peak numbers in 

section B, all other gull, wader, and duck species utilising the shoreline to the west of the 

proposed development area, had their peaks outwith 500m of the proposed development, in 

sections E-I.  

As demonstrated in Table 11.4.8, the sections with the greatest number of individuals recorded 

were sections G, I and B.  
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Table 11.4.7 Winter Bird Survey Peak Counts for Waterfowl and Seabird Species Recorded Compared Across Winter Survey Years. 

Species 
Peak Count 

2015/2016 

 

201 

Date Section Tide 
Peak Count 

2017/2018 
Date Section Tide 

Oystercatcher 82 17th November F High 50 15th January F Medium 

Curlew 24 5th February I Medium 5 19th December B Medium 

Lapwing 118 16th December H Medium N/A 

Redshank 9 5th February E Medium 9 19th December 

22nd March  

 

E 

E 

Medium 

Medium 
Turnstone 30 11th March I Medium 26 22nd February I High 

Ringed Plover 3 31st October I Medium 4 19th December 

22nd March 

 

I 

I 

Medium 

Low 

Common Gull 401 31st October G Low 28 22nd February G Low 

Black Headed Gull 13 5th February B High 6 19th December B Low 

Herring Gull 144 16th December G Low 77 22nd February G Medium 

Lesser Black-backed Gull 6 7th November H Low 2 19th December D  
Great Black-backed Gull N/A    1    22nd February    G Medium 

Grey Heron 

  

2 7th December 

  

F Medium 2 

2 

19th December 

22nd February 

A Low 

2 I    Low    2 22nd February A Low 

Shag 1 16th December G Low N/A 

A Cormorant 1 11th March H Low 1 

1 

1 

19th December 

15th January 

22nd March  

 

H, F 

I, G 

G 

Medium 

Medium 

Low 
Mallard 5 7th November I High 4 15th January I Medium 

Red-breasted Merganser 3 14th January J Low N/A 

Eider 

  

  

2 22ndNovember G Medium 3 22nd March  

 

D Low 

2 16th December F Low     

2 11th March H Low     

Goldeneye 3 11th March H Low 4 19th December 

 

G Medium 

Dunlin N/A 20 15th January I Medium 

Bar tailed Godwit N/A 

 

 

 

 

 

  

1 22nd February H, 

E 

Low 

Medium 

Snipe N/A 7 19th December  I Medium 
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Table 11.4.8 Winter Bird Survey Peak Counts Across all 2017-2018 Surveys, per Section. 

Species 
Peak Count per section  

J I H G F E D C B A 

Oystercatcher 5 38 11 12 57 49 18 14 33 0 

Curlew 1 2 2 2 2 2 1 1 5 0 

Redshank 0 4 3 4 7 9 8 1 2 0 

Turnstone 0 26 10 0 0 5 3 2 6 0 

Ringed Plover 0 4 0 0 0 0 0 0 0 0 

Common Gull 1 3 9 28 7 5 5 2 27 1 

Black Headed Gull 1 0 0 5 0 1 0 1 6 0 

Herring Gull 0 6 4 79 2 3 3 3 37 0 

Lesser Black-Backed Gull 0 0 0 1 1 1 2 0 1 1 

Great Black-Backed Gull 0 0 0 1 0 0 0 0 0 0 

Grey Heron 

  0 1 1 0 0 1 0 1 0 2 

Cormorant 0 1 1 1 1 1 0 1 0 0 

Mallard 4 4 0 1 0 0 0 0 0 0 

Red-breasted Merganser 0 0 0 2 0 0 0 0 0 0 

Eider 

  

  

0 2 0 1 2 0 3 0 0 0 

Goldeneye 0 0 1 4 0 0 0 2 0 0 

Dunlin 0 20 0 0 0 0 0 0 0 0 

Bar tailed Godwit 0 0 1 0 0 1 0 0 0 0 

Snipe 1 7 0 0 0 0 0 0 0 0 

Total per section 13 118 43 141 79 78 43 28 117 4 
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In addition to the above waterfowl and seabird species, terrestrial species were noted using 

the shoreline during the wintering surveys too. These included: carrion crow, hooded crow, 

jackdaw, blackbird, robin, starling and rock pipit. Two species of birds of prey were also noted 

in the January 2018 survey: one sparrow hawk flew over section F briefly and two buzzards 

flew across sections F to G.  

The following species, which are Cromarty Firth SPA citation species, were recorded during the 

surveys: 

• Curlew 

• Oystercatcher 

• Redshank 

• Red-breasted Merganser (2015/2016 winter only) 

• Bar-tailed Godwit (2017/2018 winter only) 

These species, and their distribution and population across the site, are given in more detail 

below. 

Curlew were recorded on every visit: Appendix K.3 and Drawings 30.11.2-4 show their 

distribution at different states of the tide. There were very few recorded at high tide state, 

presumably preferring to roost elsewhere, as they are susceptible to disturbance from human 

activity close by. Curlew feed on the site most commonly at low tide and mid-tides, as can be 

seen by the distribution maps. The most popular areas are the Rosskeen Bridge area and 

directly to the west of it (sections G and H). These areas correlate well with the areas in the 

invertebrate study  identified as fucoids on sheltered marine shores [Atkins, 2016]. Curlews are 

ideally suited to exploiting these areas amongst rocks due to their bill structure. Peak count 

was 24 on the medium tide on the 5th February 2016 (Table 11.4.7). 

Oystercatchers were recorded on every visit and were the most numerous wader on the study 

site (Appendix K3 and Drawings 30.11.2-4). This species primarily uses the area for feeding at low 

and mid-tide states, however there are high tide roosts present. The feeding areas are correlated 

to areas identified during the invertebrate study [Atkins, 2016] as littoral coarse sediments and 

fucoids on marine sheltered shores. The main roost locations at high tide were B, E or F, and these 

were where most records came from (Table 11.4.8). The roosting habitat was mainly littoral coarse 

sediments and amenity grassland above the shore. The highest count was 82 on the high tide on 

the 17th November 2015 in section F (Table 11.4.7). Section A closest to the Port held no records 

throughout the survey. 

Redshank were recorded on every visit apart from the 22nd November 2015. In terms of 

distribution, concentrations of redshank were found in sections B and E, especially at mid-tide 

(Appendix K3 and Drawings 30.11.2-4). Peak count on the site was 9 on the medium tide in 

section E (on February 2016, December 2017 and March 2018 surveys). Feeding was 

concentrated on the following habitats identified during the invertebrate study: littoral sands 

and muddy sands, and fucoids on sheltered marine shores [Atkins, 2016]. It appears the littoral 

sands and muddy sands are exploited as the tide rises across them, as shown by the distribution 

during mid-tide in Appendix K.3. There is a marked small peak in numbers in autumn, a quiet 

period in late November to mid-December, before another larger peak in numbers in January 

and February. 
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Red-breasted merganser were only recorded on four occasions during the surveys; on the 

medium tide count on the 7th November 2015, the low tide count of the 22nd November 2015, 

the low tide count of the 14th January 2016 and the low tide count of the 11th March 2016. 

They were recorded in four different sections; A, D, H and J, and the peak count was 3. They 

were not recorded during the 2017/2018 winter surveys.  

One bar-tailed godwit was recorded on 22nd February 2018 in section H at low tide, and one 

was recorded in section E at the medium tide. This was most likely the same bird recorded 

during the low and medium tide surveys.  

A summary of mean counts per section across all the winter surveys are shown in Table 11.4.9 

for the three Cromarty Firth SPA cited species recorded regularly. 

 

Table 11.4.9 Summary of Mean Count over all Winter Surveys per Area, for Key Cromarty Firth SPA 

Designated Species. 

Species Tidal State Mean Total Mean Count per Section (rounded) 

  J I H G F E D C B A 

Curlew Low 1.4 1 2 2 2 2 2 1 1 1 0 

Mid 1.5 1 5 1 1 1 1 1 1 3 0 

High 1 1 1 2 0 1 2 1 1 1 0 

Oystercatcher Low 6.5 2 3 5 8 9 17 9 5 7 0 

Mid 9.9 2 8 6 2 17 25 14 9 16 0 

High 13.4 3 10 0 1 55 29 6 12 18 0 

Redshank Low 1.9 2 3 2 2 1 3 3 1 2 0 

Mid 2.3 1 3 3 1 3 7 1 1 3 0 

High 1.7 1 1 2 0 2 4 0 3 4 0 

 Age-Classes of Wintering Birds 

During the winter surveys different age classes of birds were recorded, where possible. It is 

extremely difficult to age waders in winter in the field without having them in the hand, which 

would involve cannon netting the birds [Meissner et al., 2013]. Therefore, it was not possible 

to accurately estimate the number of adults versus the number of immatures for the Cromarty 

Firth SPA designated species utilising the shoreline over winter. It was, however, possible to 

record the number of adult and immature gulls recorded over all the winter surveys. However, 

it should be noted that the term ‘immature’ is taken to be a broad term for the purposes of 

this assessment. For herring gulls, birds up to their fourth winter can be defined as being non-

adult, or immature [Arlow, 2018].  For common gulls, this may mean a bird up to its third 

winter, and for black-headed gulls, a bird up to its second winter [Grant, 1978]. A proportion 

of the number of immature birds of the total number of birds recorded across each tidal state 

is shown in Table 11.4.10. It should be noted that the proportions cannot be compared 

between the different gull types, due to their differences in maturity rates.  
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Table 11.4.10 Number of Adults Recorded Versus Number of Immatures Recorded 

Species 

No. 

Surveys 

Species 

Recorded 

No. 

Adults 

No. 

Immatures 

Total 

Number of 

Birds 

Recorded 

Proportion 

of 

Immature 

Birds (%) 

Tide 

Herring Gull 38 570 271 841 32.2 Low 

266 175 441 40.0 Medium 

35 15 50 30.0 High 

Common Gull 24 

737 113 850 13.3 Low 

358 44 402 10.9 Medium 

27 6 33 18.2 High 

Black-headed 

Gull 
3 

6 6 12 50.0 Low 

6 6 12 50.0 Medium 

7 6 13 46.2 High 

Disturbance Observations 

Observations of disturbance were also noted during the surveys: in both December 2017 and 

March 2018 dog walkers were noted disturbing the birds in area B as dogs ran along the beach. 

This caused the birds (particularly the oystercatchers) to flush. In the January 2018 survey a 

black cat was observed in area E chasing the oystercatchers and redshank, causing them to 

flush. The 2015/2016 winter surveys noted that when birds were flushed by walkers, they 

tended to fly east. It is possible they may be moving further around the coastline to the 

Saltburn or Barbaraville roost sites, known to be utilised roost areas [SNH, 2007; Brown, 2015].  

Additional Observations 

It was noted that along the shoreline and the roadside during both the winter bird surveys and 

the invertebrate survey, that there was a substantial amount of anthropogenic debris at the 

strandline. This consisted of a range of items, predominantly consumer-based, including: food 

packaging, plastic bottles, tyres, and occasional cones. It is likely the debris items have 

originated predominantly from terrestrial sources rather than boat-based sources, though 

some debris will have washed onto the shore.  

11.4.3 Species Accounts 

Those species cited on the scoped-in SPA, Ramsar site or SSSI sites which had ornithological 

qualifying features (see Section 11.4.1), are initially assessed below.  

The Arctic tern is also scoped into the assessment as it is a Schedule 1 species of the Wildlife 

and Countryside Act that breeds within the Cromarty Firth and feeds exclusively within the sea 

in the Cromarty Firth and beyond. 

Species that are not Annex 1 or Schedule 1 species, or are a species not cited on a designated 

site in Section 11.4.1 have not been included in this additional assessment.  

Though gull species such as herring gull, common gull and black-headed gull were recorded 

during the winter bird surveys (see Section 11.4.2), they are not taken forward for assessment. 

No gulls are a qualifying feature of either the Cromarty Firth SPA/SSSI or the additional 

surrounding designated sites taken forward for assessment.  
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11.4.3.1 Arctic Tern 

The current status in Birds of Conservation Concern is Amber for Artic Tern [Eaton et al., 

2015]. Arctic terns are known to have a relatively short foraging range compared to other 

seabird species [Eglington & Perrow, 2014], having a maximum foraging range of 30km 

[Thaxter et al., 2012]. However, for recently fledged terns, it has been noted that initial 

foraging attempts take place within a few hundred metres of the colony [Schwemmer et al., 

2009].  Arctic terns tend to forage within the first 20cm of the water column, corresponding 

to where their prey items are, and they prefer faster flowing water, which brings their prey 

items to the surface water [Camphuysen et al., 2007; Eglington & Perrow, 2014]. 

There are six colonies in the Cromarty Firth and Dornoch Firth area, which are close enough to 

warrant inclusion. Tern species are known to have low site faithfulness [JNCC, 2016a], and as 

such, numbers can fluctuate greatly between years. Other colonies further up the Sutherland 

coast are not included as the the proposed development is outwith their expected foraging 

range. Details of the colonies, where data exists, are shown in Table 11.4.11, including means 

across the 5-year period 2011-2015 [RSPB, 2016]. 

There is a mixed tern colony at the Invergordon Service Base by Berth 4. This is directly adjacent 

to the location of the proposed Phase 4 Development. The vast majority are common terns 

but since 2014 Arctic terns have been recorded.  The latest value at Invergordon is 34 pairs 

[RSPB, 2017].  

Table 11.4.11 Arctic Tern Colonies in Cromarty Firth and Dornoch Firth between 2012-17. 

Site 2012 2013 2014 2015 2016 2017 Mean 

Alness Point   102 86 135 204 132 

Ardullie 13 20 21 76  3 27 

Invergordon 

Service Base 
  

2 16 40 34 23 

Littleferry    3 32 0 12 

Nigg Bay OT 40 121 213 3 1 34 40 

The current threshold for international importance is 1700 individuals. There isn’t a current 

threshold figure for national importance [BTO, 2016]. The Cromarty and Dornoch Firth populations 

are therefore not of international importance based on the current population figures. 

The species is included in the assessment. 

11.4.3.2 Bar-tailed Godwit 

The bar-tailed godwit’s status in the Birds of Conservation Concern 4 is currently Amber [Eaton 

et al., 2015]. This species is on Annex 1 of the Birds Directive and is classified as being Near 

Threatened on the IUCN Red List. Bar-tailed godwits feed coastally in the winter on sandy and 

muddy shoreline, foraging predominantly on polychaete worms [Duijns et al., 2013].  

Bar-tailed godwit is currently a cited species for internationally important wintering 

populations in the Cromarty Firth SPA, the Dornoch Firth and Loch Fleet SPA, and the Inner 

Moray Firth SPA. 

There are no wintering populations within 500m of the proposed Phase 4 Development, as 

was identified by the winter WeBS surveys in 2015/2016 and 2016/2017. However, the 

Cromarty Firth holds large wintering populations (Table 11.4.12), particularly in Udale and Nigg 
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Bay. As with many wader species, bar-tailed godwits are known to be site faithful to their 

wintering area [McCaffery & Gill, 2001]. 

Only one bar-tailed godwit was recorded during one of the commissioned winter bird 

shoreline surveys. This equates to <0.1% of the average number of bar-tailed godwits recorded 

in the Cromarty Firth SPA.   

Table 11.4.12 Bar-tailed Godwit Peak Winter Counts in Dornoch, Cromarty, and Inner Moray Firths 

Between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1579 623 1899 1494 269 1173 

Cromarty Firth 984 1321 1232 666 903 1021 

Inner Moray Firth 667 521 526 581 706 600 

The current threshold for international importance is 1200 individuals, and for national 

importance is 380 individuals (BTO, 2016). As can be seen, the Cromarty Firth and the Dornoch 

Firth mean figures for the last five years are above the international and national importance 

thresholds. The Inner Moray Firth (and Beauly Firth) counts are above the national importance 

threshold.  

The species is included in the assessment. 

11.4.3.3 Common Scoter 

Current status for the common scoter in Birds of Conservation Concern is Red. Common scoters 

are diving ducks who winter in coastal areas around the UK coast, with numbers tending to peak 

between December and February [Natural England, 2012]. They prefer shallower waters, where 

they can dive up to 20m for molluscs, crustaceans, or small fish [Natural England, 2012].  

Common scoter is proposed as a citation species for the internationally important migratory 

populations in the Moray Firth pSPA, as their wintering population exceeds 1% of the UK total 

winter population [Lawson et al., 2015]. In the pSPA site selection document [SNH, 2016] the 

maximum mean population was 5,479, based on land-based counts from 1990-2000. The 

largest concentrations of common scoter within the Moray Firth are in the 

Dornoch/Embo/Golspie area and the Burghead area. 

The current threshold for international importance is 5,500 individuals. The current threshold 

figure for national importance is 1,000 individuals [BTO, 2016]. 

No common scoters were recorded in any of the winter surveys (see Section 11.4.2), and no 

large congregations of common scoters have been recorded near the Sutors dredge disposal 

site [SNH, 2016].  

The species is not included in the assessment. 

11.4.3.4 Common Tern 

Common tern have a status in the Birds of Conservation Concern 4 [Eaton et al., 2015] of 

Amber currently. Being similar to arctic terns, common terns have a foraging range of 20-30km 

[Thaxter et al., 2012] and they prefer to forage where water flow is high, so their prey items are 

brought to the surface, and water depth is relatively shallow [Eglington & Perrow, 2014; 
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Schwemmer et al., 2009]. They have a varied diet, which has inter-annual variation, depending 

on the prey availability [Eglington & Perrow 2014].   

Common tern is a citation species for breeding populations in the Cromarty Firth SPA and the 

Inner Moray Firth SPA.   

There are six colonies in the Cromarty Firth and Dornoch Firth area, which are close enough to 

warrant inclusion. Other colonies further up the Sutherland coast are not included. Details of 

the colonies are shown in Table 11.4.13 below, including means across the period 2012-2017 

[RSPB, 2016]. 

There is a mixed tern colony at the Invergordon Service Base by Berth 4.  This is directly 

adjacent to the proposed location of the Phase 4 Development. The vast majority are common 

terns and it is now the largest common tern colony in the region, with 266 pairs in the latest 

count in 2017. This equates to 90% of the number of common terns recorded within the 

Cromarty Firth SPA [JNCC, 2016].  

Table 11.4.13 Common Tern Breeding Colonies in the Cromarty and Dornoch Firths in the Period 2012-17. 

Site 2012 2013 2014 2015 2016 2017 Mean 

Avoch Fish Farm 199 230 226 195 273 165 215 

Evelix Bay 5 3 8 9 10 No data 7 

Foulis Ferry 112 114 60 58 101 57 84 

Invergordon 

Service Base 
No data No data 291 350 277 266 296 

Nigg Bay OT 2 2 0 1 0 1 1 

The current threshold for international importance is 1800 individuals. There isn’t a current 

threshold figure for national importance [BTO, 2016]. The colonies are below the international 

importance threshold. 

This species is included in the assessment. 

11.4.3.5 Cormorant 

The current status for cormorant in Birds of Conservation Concern 4 [Eaton et al., 2015] is 

Green. Cormorants are piscivorous birds who take both pelagic and benthic fish prey species 

[Grémillet et al., 1998].  

Cormorant is a citation species included in the designation for nationally important wintering 

waterfowl assemblages in the Inner Moray Firth SPA, and as a citation species for the nationally 

important breeding colony on the Rosemarkie to Shandwick Coast. 

The breeding colony at North Sutor is at the mouth of the Cromarty Firth, north of where the 

dredge disposal site is. The tidal flow from the Cromarty Firth passes the colony each time the 

tide ebbs and flows during the summer. The colony has decreased in size in recent times 

compared to the Seabird 2000 survey where 245 cormorant Apparently Occupied Nests 

(AONs) were recorded. Table 11.4.14 shows the latest breeding bird numbers recorded at 

North Sutor [HBR, 2016].   

Table 11.4.14 Cormorant AONs at North Sutor in the Period 2012-16. 

Site 2012 2013 2014 2015 2016 Mean 

North Sutor 141 89 99 104 109 108 
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The maximum number of cormorants recorded in the winter surveys was one. No cormorants 

were recorded breeding during the breeding bird surveys.  

This species is included in the assessment. 

11.4.3.6 Curlew 

Current status of curlew in the Birds of Conservation Concern 4 [Eaton et al., 2015] is Red. 

Curlew numbers increase along the coast in winter, with the winter population representing 

both UK residents moving from their inland breeding sites, and the northern Scandinavia and 

western Russian migratory populations coming to Britain for their non-breeding period [BTO, 

2018b; JNCC, 2012a]. They feed on invertebrates on the shoreline on mudflats or exposed sand 

at low tide [BTO, 2018b].  

Curlew is a citation species for nationally important wintering populations in the Cromarty 

Firth SPA within the waterfowl assemblage, and as wintering citation species for Inner Moray 

Firth, and Dornoch Firth and Loch Fleet SPAs. The summary of the curlew peak winter counts 

in the nearby SPAs designated for curlews are shown in Table 11.4.15 [BTO, 2018a]. 

Curlew were recorded in each month during both sets of winter bird surveys. A peak count of 

24 individuals was recorded in February 2016, though this peak was in section I, more than 

1.5km from the proposed development. This represents 1.9% of the Cromarty Firth SPA 

population (from the average over the last 5 years). More commonly, single curlews were 

found dotted along the shoreline, and would frequently fly off and use differing sections of 

the coastline within the same survey.  

The main roosts close to the development in the Cromarty and Dornoch Firth areas are: Nigg 

Bay, Morrich More and Loch Fleet. Nigg Bay is the closest of these, 10km to the northeast of 

the proposed Phase 4 Development.  

Table 11.4.15 Curlew Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firths Between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1232 854 871 952 987 979 

Cromarty Firth 1573 918 1548 1288 1026 1271 

Inner Moray 

Firth 
1955 1622 1843 1459 1230 1622 

The current threshold for international importance is 8400 individuals. The current threshold 

figure for national importance is 1400 individuals [BTO, 2016]. The Cromarty Firth mean count 

is just over the national importance limit, whereas Dornoch Firth falls below. 

This species is included in the assessment. 

11.4.3.7 Dunlin 

Dunlin have an Amber status in Birds of Conservation Concern 4 [Eaton et al., 2015] currently, 

and dunlins are also on the Annex 1 of the Birds Directive. Their diet is a mixture of 

predominantly worms, with some molluscs being taken from inter-tidal flats [Martins et al., 

2013].  
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Dunlin is a citation species within the waterfowl assemblage as a nationally important 

wintering population in the Cromarty Firth SPA, and as an individual species citation in the 

Dornoch Firth and Loch Fleet SPA. Table 11.4.16 shows peak winter counts for dunlin in the 

Cromarty and Dornoch Firths [BTO, 2018a]. 

Table 11.4.16 Dunlin Peak Winter Counts in Cromarty and Dornoch Firths Between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 3230 2938 736 1470 375 1750 

Cromarty Firth 1964 1912 1131 1097 1178 1456 

 

The current threshold for international importance is 13,300 individuals. The current threshold 

figure for national importance is 3,500 individuals [BTO, 2016]. Both the Dornoch and Cromarty 

Firth fall below the international and national threshold for importance. 

A small group of dunlin (20) were recorded on one winter survey using the area adjacent to 

the Invergordon Boat Club (section I), within the bird survey area for the proposed 

development, though more than 1.5km from the development itself. They flushed immediately 

as soon as they noticed the surveyor at the top of the shoreline, and they moved further west 

along the coastline, outwith the bird survey area. The maximum (and only) count recorded 

equates to 1.4% of the Cromarty Firth SPA population (as calculated using the last 5 years 

mean value).  

There are known to be large roosts present at high tide at Udale bay and Nigg Bay. 

This species is included in the assessment. 

11.4.3.8 Eider 

The current status in Birds of Conservation Concern 4 [Eaton et al., 2015] for eider is Amber. 

Eiders are diving sea ducks who forage on a range of benthic invertebrates, including molluscs 

and crustaceans [Leopold, 2002].  

Eider is proposed as a citation species for internationally important migratory wintering 

populations in the Moray Firth pSPA. In the pSPA site selection document [SNH, 2016] the 

maximum mean population was 1,745, based on aerial counts from 2000-2007 [Lawson et al., 

2015]. The current threshold for international importance is 85 individuals. The current threshold 

figure for national importance is 55 individuals [BTO, 2016]. 

There is a large breeding colony of eider at the Invergordon Service Base, on the rock armour 

in the vicinity of Berths 4 and 5, directly adjacent to the proposed working areas (see Section 

11.4.2.1 for field survey results). The colony had 77 nests in 2017, which is one of the largest in 

the region. Historically, this population was known to breed at Nigg, but moved from there 

due to disturbance [P. Stronach, pers. comm.].  They are known to use the rock armour to nest 

within. In winter, few eiders are recorded in the waters adjacent to the proposed development.  

This species is included in the assessment. 

11.4.3.9 Goldeneye 

The current status for goldeneye in Birds of Conservation Concern 4 [Eaton et al. 2015] is Amber. 

Goldeneye are a diving duck species who have a mixed diet of crustaceans, molluscs and fish 
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[Bourget et al., 2007]. They prefer to forage in relatively shallow waters and are widespread along 

the UK coastline during winter [JNCC, 2012b].   

Goldeneye is a citation species for nationally important wintering populations in the Inner 

Moray Firth SPA and is also proposed as a citation species for internationally important 

migratory populations in the Moray Firth pSPA. In the pSPA site selection document [SNH, 

2016] the maximum mean population was 907, based on land-based counts from 1990-2006 

[Lawson et al., 2015]. The larger distributions of goldeneye tended to be between Dornoch 

and Golspie to the north, and between Nairn and Lossiemouth to the south [SNH, 2016]. Table 

11.4.17 details numbers of goldeneye recorded in the last five years from online WeBS data 

[BTO, 2018a]. 

Table 11.4.17 Goldeneye Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firths between 2011-

16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 32 62 44 77 78 58.6 

Cromarty Firth 57 60 25 111 172 85 

Inner Moray 

Firth 
156 103 95 91 135 116 

The current threshold for international importance is 11,400 individuals. The current threshold 

figure for national importance is 200 individuals [BTO, 2016]. Cromarty, Dornoch and Inner Moray 

Firths are below the international and national thresholds for importance. Goldeneye are not found 

in large numbers in the Invergordon area of the Cromarty Firth. A maximum of 4 birds were 

recorded during the winter bird surveys. 

This species is included in the assessment. 

11.4.3.10 Goosander 

The current status in Birds of Conservation Concern 4 [Eaton et al., 2015] for goosander is Green. 

Goosander was not recorded during the winter bird survey adjacent to the proposed Phase 4 

Development. It is a citation species for nationally important wintering populations in the Inner 

Moray Firth SPA. The species is not recorded in large numbers in the Cromarty Firth or in the 

Invergordon area specifically. 

The current threshold for international importance is 2,700 individuals, the current threshold 

figure for national importance is 120 individuals [BTO, 2016]. 

A female with 6 young was recorded on a single visit during the breeding bird survey, close to 

the Invergordon Boat Club, approximately 2km from the proposed development.  The young 

are likely to have fledged from a nest elsewhere. 

This species is not included in the assessment. 

11.4.3.11 Great Northern Diver 

The current status of great northern diver in Birds of Conservation Concern 4 [Eaton et al., 2015] 

is Amber and is a species listed under Annex 1 of the Directive. 
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Great northern diver is proposed as a cited species for the Moray Firth pSPA. In the pSPA site 

selection document [SNH 2016] the maximum mean population was 144, based on aerial 

counts from 2000-2007 [Lawson et al., 2015]. 

Great northern divers were not recorded during the winter bird surveys on or adjacent to the 

proposed Phase 4 Development. Invergordon and the Cromarty Firth are not important areas 

for the species, with larger numbers present in the deeper waters in the Inner and Outer Moray 

Firth and Dornoch Firth. Low densities (less than 0.2 birds per square 11-22ilometre) were 

recorded by the Sutors [SNH, 2016], so they are not likely to be present near the dredge 

disposal site either.  

This species is not included in further assessment. 

11.4.3.12 Greylag Goose 

The current status in Birds of Conservation Concern 4 [Eaton et al., 2015] for greylag goose is 

Amber. During winter, geese feed primarily in agricultural habitats, foraging on cereals and 

root crops [Hearn & Mitchell, 2004]. They may roost at inland water bodies as well as large, 

sheltered coastal bays [Hearn & Mitchell, 2004].  

The current threshold for international importance is 980 individuals and for national 

importance is 850 individuals (as of 2015) [BTO, 2016]. Based on these figures, Cromarty Firth 

SPA, Dornoch Firth and Loch Fleet SPA, Inner Moray Firth SPA and Loch Eye SPA would qualify 

for internationally important wintering populations of greylag geese. The Munlochy Bay SSSI 

is also designated for greylag geese.  

A greylag goose census was undertaken in the Highlands in 2016 [HBR, 2016]. Loch Eye SPA, 

Cromarty Firth SPA and Dornoch Firth SPA were counted. On the 22nd/23rd October 2016 Loch 

Eye held 1,788 birds, then later, on the 12-14th November 2016 it held 5,274. The Cromarty 

Firth SPA, including Nigg Bay and Alness Bay, recorded 78 on the earlier date and 533 on the 

later date. Neither Nigg Bay nor Alness Bay had any roosts of greylag geese during the 2016 

count. Udale Bay had 95 birds recorded during the October visit but none during the 

November visit [HBR, 2016]. Peak winter counts from WeBS data are shown in Table 11.4.18.  

Table 11.4.18 Greylag Goose Peak Winter Counts in Dornoch Firth, Loch Eye, Cromarty Firth and Inner 

Moray Firth between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 4659 929 850 1020 418 1575 

Loch Fleet 3000 2500 265 1086 401 1450 

Loch Eye 4463 2378 2526 1762 4219 3070 

Cromarty Firth 4562 3900 2500 1124 615 2540 

Inner Moray 

Firth 
351 716 346 760 604 555 

No greylag geese were recorded during the winter bird surveys due to lack of suitable habitat 

for them in the immediate surroundings of the proposed development.  

This species is not included in the assessment. 
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11.4.3.13 Knot 

The current status for knot in the Birds of Conservation Concern 4 [Eaton et al., 2015] is Amber. 

Knots are a migratory species that travel from their high Arctic breeding grounds to winter on 

UK estuaries [Wernham, 2002] . They prefer large mud and sandflats, where they often form 

dense flocks and feed on molluscs and worms [Wernham, 2002].  

Knot are a citation species for nationally important wintering waterfowl assemblage 

populations in the Cromarty Firth SPA. They are also a designated feature of the Whiteness 

Head SSSI, which sits within the Inner Moray Firth SPA.  

Table 11.4.19 shows the highest peak winter counts for the species between 2011 and 2016 [BTO, 

2018a].  

Table 11.4.19 Knot Peak Winter Counts in Cromarty, Dornoch, and Inner Moray Firths between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1788 2348 2065 2333 479 1803 

Cromarty Firth 3551 3314 1000 915 2700 2296 

Inner Moray Firth 1746 3981 4563 5963 5344 4319 

 

The current threshold for international importance is 4,500 individuals and the current threshold 

figure for national importance is 3,200 individuals [BTO, 2016]. The Dornoch Firth and Cromarty 

Firth mean wintering populations do not reach the national or international importance threshold. 

There is considerable inter-annual variation in numbers recorded. The Inner Moray Firth SPA, which 

the Whiteness Head SSSI sits within, have nationally important numbers of knot on average. From 

2011 to 2015 numbers of knot have increased at the site.  

There are large high tide roosts of this species at Udale Bay and Nigg Bay, 2km to the south 

east and 10km to the north east [HBR, 2016]. No knots were recorded during the winter surveys 

at the proposed development site. There is a lack of suitable habitat for them by the 

development site as they prefer extensive mudflats [Wernham, 2002].  

This species is not included in the assessment. 

11.4.3.14 Long-tailed Duck 

Long-tailed duck currently have a Red status in the Birds of Conservation Concern 4 [Eaton et al., 

2015]. Long tailed ducks are generalist predators, feeding on a wide range of molluscs, 

crustaceans, and small fish and are often seen further offshore in deeper water. However during 

winter months they have been shown to prefer shallower coastal waters, and also demonstrate 

a dependence on blue mussels [Bräger et al., 1995; Žydelis & Ruskyte, 2005]. 

Long-tailed duck is proposed as a cited species for the Moray Firth pSPA. In the pSPA site 

selection document [SNH, 2016] the maximum mean population was 5,001, based on land-

based counts from 1990-2006 [Lawson et al., 2015]. 

This species is also found within the Cromarty Firth, Dornoch Firth, and the Inner Moray Firth. 

Table 11.4.20 gives the latest counts from WeBS data [BTO, 2018a]. 
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Table 11.4.20 Long-tailed Duck Peak Winter Counts in Cromarty and Inner Moray Firths between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Cromarty Firth 92 154 31 80 431 158 

Dornoch Firth 38 155 16 28 5 48 

Inner Moray Firth 400 495 189 384 261 346 

The numbers of long-tailed ducks recorded fluctuate greatly from year to year. The current 

threshold for international importance is 16,000 individuals and for national importance is 110 

individuals [BTO, 2016]. Therefore, the Cromarty Firth and the Inner Moray Firth would qualify 

as having nationally important numbers of long-tailed ducks.  

No long-tailed ducks were recorded during the winter bird surveys, and the proposed 

development area is not known to be a location where they are often found. Their prey items 

are not known to be distributed near the Sutors dredge disposal site. However, as there is the 

potential for them to be in the waters near the dredge disposal site they are included in the 

assessment. 

This species is included in the assessment. 

11.4.3.15 Osprey 

Osprey are afforded an Amber status in Birds of Conservation Concern 4 currently [Eaton et al., 

2015], and are on Schedules 1 and 4 of the Wildlife and Countryside Act [JNCC, 2012c]. Ospreys 

feed predominantly in freshwater environments, but can also feed on marine bodies, hunting for 

medium-sized fish in the upper section of the water [Cramp & Simmons, 1980]. 

Osprey is a citation species for the Cromarty Firth SPA, Dornoch Firth and Loch Fleet SPA and 

Inner Moray Firth SPA. Dornoch Firth and Loch Fleet SPA was designated for having 10 ospreys, 

whereas Cromarty Firth was designated for having only one [JNCC, 2012c].  

The Cromarty Firth is a favoured fishing area, with well-known perching areas at Udale Bay. 

There are no breeding pairs within 5km of the proposed Phase 4 Development, however pairs 

from further afield may use the prey resource present. Table 11.4.21 below shows the 

population in the surrounding wider areas of Ross-shire and Inverness-shire [HBR, 2016]. 

Table 11.4.21 Osprey Pairs in Ross-shire and Inverness-shire between 2012-16 

Site 2012 2013 2014 2015 2016 Mean 

Ross-shire 19 19 21 23 23 21 

Inverness-shire 10 10 14 16 13 13 

No ospreys were recorded using the proposed development area during the breeding bird 

surveys or were seen during the winter bird surveys. The busy Invergordon Port area is not a 

favoured foraging area for the ospreys in the Cromarty Firth, given the overall large area of 

Cromarty Firth available to them.  

This species is not included in the assessment. 
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11.4.3.16 Oystercatcher 

The current status of oystercatchers in the Birds of Conservation Concern 4 [Eaton et al., 2015] is 

Amber. Oystercatchers feed on mussels and worms, depending on the location of their feeding 

habitat [Wernham, 2002].  

Oystercatcher is a citation species for nationally important wintering populations in the 

Cromarty Firth SPA, Dornoch Firth and Loch Fleet SPA, and the Inner Moray Firth SPA. Table 

11.4.22 shows the peak winter counts for both the Cromarty and Dornoch Firth for the past 5 

years [BTO, 2018a]. 

Table 11.4.22 Oystercatcher Peak Winter Counts in Cromarty, Dornoch, and Inner Moray Firths between 

2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1685 1590 1422 916 1469 1416 

Cromarty Firth 2433 2548 2882 2892 4198 3191 

Inner Moray 

Firth 
4588 3229 3353 3972 3890 3806 

The current threshold for international importance is 8,200 individuals and the current 

threshold figure for national importance is 690 [BTO, 2016]. Both sites can be seen to be well 

above the nationally important threshold but below the international importance level. 

Oystercatcher was recorded along the areas directly adjacent to the Invergordon Service Base 

to the west of the proposed Phase 4 Development, with a peak count of 82 in November 2015. 

During the breeding bird survey, 2 pairs were recorded in the beach areas to the west of the 

Service Base, but due to their behaviour it was unlikely they were breeding, and no nests or 

young were ever observed. 

This species is included in the assessment. 

11.4.3.17 Pintail  

The current status in the Birds of Conservation Concern 4 [Eaton et al. 2015] for pintail is 

Amber. Pintails are a medium-sized dabbling duck which prefers to feed in sheltered estuaries 

during winter, with occasional visits to nearby freshwater bodies [Wernham, 2002].  

Pintail are a citation species for nationally important wintering populations in the Cromarty 

Firth SPA. Table 11.4.23 shows peak winter counts from WeBS surveys [BTO, 2018a]. 

Table 11.4.23 Pintail Peak Winter Counts in Cromarty and Dornoch Firths between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 280 172 376 275 348 290 

Cromarty Firth 194 105 140 156 156 150 

The current threshold for international importance is 600 individuals and the current threshold 

figure for national importance is 290 individuals [BTO, 2016]. The mean counts are below the 

international thresholds. The mean winter peaks over the past 5 years meet the national 

threshold levels for Dornoch Firth, however there is inter-annual variability in the numbers.  
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The closest areas for large numbers of pintail is Nigg Bay, which in 2016 had a peak count of 

300 individuals in January 2017. This lies 10km to the north east of the proposed Phase 4 

Development [HBR, 2016]. No pintail were recorded in any of the winter surveys.  

This species is not included in the assessment. 

11.4.3.18 Pink-footed Geese 

Pink-footed geese have a current status in Birds of Conservation Concern 4 [Eaton et al., 2015] 

of Amber. Similarly to greylag geese, during winter pink-footed geese feed primarily in 

agricultural habitats, foraging on cereals and root crops [Mitchell & Hearn, 2004]. They may 

roost at inland water bodies as well as large, sheltered coastal bays [Mitchell & Hearn, 2004]. 

In 2016, a pink-footed goose census was undertaken for the Highland Bird Report [HBR, 2016]. 

This counted 9,211 pink-footed geese in the Inner Cromarty Firth on the 22-23rd October 2016 

and 4,800 geese in Nigg Bay, in the outer Cromarty Firth. On the 12-13th November 2016 these 

numbers rose to 10,750 and 3,400. At Udale Bay there were 5,800 geese in the October count 

and this dropped to 4,250 at the November count. Dornoch Firth and Loch Fleet had 640 and 

530 respectively as their peaks during the winter goose census. Loch Eye also held 90 in the 

October count and 1,741 on the November count. The threshold for international importance 

in 2014 was 3,500 and 3,600 for national importance within the UK [BTO, 2016]. The winter 

counts from WeBS data between 2011-2016 are shown in Table 11.4.24. 

Table 11.4.24 Pink-footed Goose Peak Winter Counts in Dornoch Firth, Loch Eye, and Cromarty Firth   

between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 3370 2380 996 1781 1030 1911 

Loch Eye 1062 4323 1095 2138 300 1784 

Cromarty Firth 6062 7500 8900 12,276 4250 7798 

The Beauly Firth (within Inner Moray Firth SPA) had a peak count of pink-footed geese in the 

winter period 2006/11 of 8,085. Munlochy Bay, again within the Inner Moray Firth SPA, had a 

mean count during the same 5-year period of 2,870; below the threshold of international 

importance. 

During the autumn and spring large numbers of Icelandic pink-footed geese use the Cromarty 

Firth (in particular Udale Bay,) as a stopping off point. Udale Bay lies 2km to the south east of 

the proposed development and 9km in relation to the Sutor dredge disposal site. The geese 

use both the water and the exposed flats to roost on at Udale. 

No pink-footed geese were recorded in the winter bird surveys in the proposed development 

area due to lack of suitable habitat for them.  

This species is not included in the assessment. 

11.4.3.19 Red-breasted Merganser 

The current status for red-breasted merganser in the Birds of Conservation Concern 4 [Eaton 

et al., 2015] is Green. 
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Red-breasted merganser is a citation species for nationally important wintering populations in 

the Cromarty Firth SPA and internationally important wintering populations in the Inner Moray 

Firth. Red-breasted merganser is also a citation species for the internationally important 

migratory population in the Moray Firth pSPA. In the pSPA site selection document [SNH, 

2016] the maximum mean population was 151, based on land-based counts from 1990-2006 

[Lawson et al., 2015]. Table 11.4.25 shows the WeBS counts from 2011-2012 [BTO, 2018a]. 

Table 11.4.25 Red-breasted Merganser Peak Winter Counts in the Cromarty and Inner Moray Firths 

between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Cromarty Firth 81 220 39 380 232 190 

Inner Moray 

Firth* 
107 75 106 39 187 103 

The current threshold for international importance is 1,700 individuals. The current threshold 

figure for national importance is 84 individuals [BTO, 2016]. Cromarty Firth exceeds the 

national importance threshold over the 5-year period. 

Only small numbers were recorded during the 2015/2016 winter bird survey with a peak of 

only 3 individuals in section J. No red-breasted mergansers were recorded in the more recent 

2017/2018 surveys. 

This species is included in the assessment. 

11.4.3.20 Red-throated Diver 

The red-throated diver has a status in the Birds of Conservation Concern 4 [Eaton et al. 2015] 

of Green currently. 

Red-throated diver is proposed as a citation species for internationally important wintering 

population in the Moray Firth pSPA. In the pSPA site selection document [SNH, 2016] the 

maximum mean population was 366, based on aerial counts from 2000-2007 [Lawson et al., 

2015]. 

The current threshold for international importance is 2,600 individuals, the current threshold 

figure for national importance is 170 individuals [BTO, 2016].  

The Cromarty Firth area is not an area with high numbers or concentrations of this species, 

which are more associated with the deeper coastal waters beyond the Sutors of Cromarty, in 

the Outer Moray Firth. 

This species is not included in the assessment. 

11.4.3.21 Redshank 

The current status of redshank in the Birds of Conservation Concern 4 [Eaton et al., 2015] is Amber. 

Redshank are known to be site faithful in their wintering foraging locations, and also show variation 

in their diurnal and nocturnal feeding regimes along intertidal areas [Burton & Armitage, 2005]. 

They prefer feeding on mud flats, where they forage for worms, molluscs, and crustaceans [RSPB, 

2018a].   
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Redshank is a citation species for internationally important wintering populations in the Inner Moray 

Firth SPA and nationally important wintering populations in the Cromarty Firth SPA and Dornoch 

Firth and Loch Fleet SPA. Table 11.4.26 shows WeBS survey count data from the years 2011-2016 

[BTO, 2018a]. 

Table 11.4.26 Redshank Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firths between 2011-

16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1192 787 773 917 772 888 

Cromarty Firth 1461 1679 1555 19236 1772 1678 

Inner Moray 

Firth 
1403 1169 1262 2307 1499 1528 

The current threshold for international importance is 2,400 individuals, the current threshold 

figure for national importance is 1,200 individuals [BTO, 2016]. As can be seen, the Cromarty 

Firth is consistently over the nationally important threshold of 1,200 individuals. 

The winter bird survey recorded small numbers using the site to the west of the Invergordon 

Service Base, with a peak count of 9 individuals in section E of the survey area. 

This species is included in the assessment. 

11.4.3.22 Scaup 

The current status for scaup in the Birds of Conservation Concern 4 [Eaton et al., 2015] is Red. 

Scaup is a citation species for internationally important migratory populations in the Proposed 

Moray Forth SPA and nationally important wintering populations in the Cromarty Firth SPA 

and Inner Moray Firth SPA. 

In the pSPA site selection document [SNH, 2016] for the  Moray Firth pSPA, the maximum 

mean population was 930, based on land-based counts from 1996-2006 [Lawson et al., 2015]. 

Table 11.4.27 shows peak counts taken from the WeBS survey data for the period 2011-2016 

[BTO, 2018a].  

Table 11.4.27 Scaup Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firth between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 162 58 68 1 3 58 

Cromarty Firth 758 771 491 259 846 625 

Inner Moray 

Firth* 
382 211 60 57 184 179 

The current threshold for international importance is 3,100 individuals. The current threshold figure 

for national importance is 52 individuals [BTO, 2016]. The large counts at both the Dornoch and 

Cromarty Firth are of national importance, being over the threshold of 52 individuals.  
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This species is regularly found in the Cromarty Firth, with a large wintering flock usually present 

off the Black Isle coast at Jemimaville, 3km to the south east of the proposed Phase 4 

Development [HBR, 2016]. No scaup were recorded during any of the winter surveys.  

This species is included in the assessment. 

11.4.3.23 Shag 

The current status for shag in the Birds of Conservation Concern 4 [Eaton et al., 2015] is Red. 

Shag is proposed as a citation species for the internationally important migratory populations 

in the Moray Firth pSPA. In the pSPA site selection document [SNH 2016] the maximum mean 

population was 105, based on land-based counts from 1990-2006 [Lawson et al., 2015]. 

There is an important breeding colony at North Sutor. Breeding numbers at North Sutor during 

2016 were 134 AON [HBR, 2016]. Table 11.4.28 shows the numbers of shags recorded at this 

breeding colony between 2012-2016.   

Table 11.4.28: Shag Numbers at North Sutor Colony between 2012 and 2016 (AONs). 

Site 2012 2013 2014 2015 2016 Mean 

North Sutor 323 291 185 121 134 211 

The breeding colony at North Sutor is 10km to the north east of the Invergordon Service Base 

and approximately 1km from the dredge disposal ground. One shag was recorded on one 

winter survey in 2015 in section G (approx. 1km from the proposed development area).  

This species is included in the assessment. 

11.4.3.24 Slavonian Grebe 

The current status of Slavonian grebe in the Birds of Conservation Concern 4 [Eaton et al. 2015] 

is Red. 

Slavonian grebe is proposed as a citation species for internationally important wintering 

populations in the Moray Firth pSPA. In the pSPA site selection document [SNH, 2016] the 

maximum mean population was 43, based on land-based counts from 1996-2006 [Lawson et 

al. 2015]. 

The species is not traditionally well recorded during WeBS survey counts, as can be seen in 

Table 11.4.29 [BTO, 2018a]. Further data from casual observations taken from Highland Bird 

Reports indicate much larger flocks are present. 56 Slavonian grebes were recorded in the 

Dornoch Firth during a count on 22nd March 2016 [HBR 2016]. More than 20 Slavonian grebes 

were regularly seen at Udale Bay in the Cromarty Firth during the winter months [HBR, 2016]. 

Table 11.4.29 Slavonian Grebe Peak Winter Counts in Dornoch Firth and Cromarty Firth between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1 6 1 0 0 2 

Cromarty Firth 31 24 22 15 37 26 

The current threshold for international importance is 55 individuals and the current threshold 

figure for national importance is 11 individuals (BTO, 2016). Using the Highland Bird Report 
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data indicates that in Cromarty and Dornoch Firth the numbers are above the national 

importance threshold, and the most recent count in Dornoch Firth exceeds the international 

threshold of importance.  

Slavonian grebes are a common species in the Cromarty Firth and are regularly seen especially 

along the north coast of the Black Isle, in areas east of Jemimaville [HBR, 2016]. No Slavonian 

grebes were recorded in any of the winter bird surveys by the proposed development site, as 

they appear to prefer the Udale Bay section of this part of the Firth.  

This species is included in the assessment. 

11.4.3.25 Teal 

Teal have a current status of Amber in the Birds of Conservation Concern 4 [Eaton et al., 2015]. 

They are a dabbling duck, which means they forage in the top section of the water column, 

feeding on small invertebrates and macrophyte seeds where they can [RSPB, 2018b]. 

Teal is a citation species for nationally important wintering populations in the Dornoch Firth and 

Loch Fleet SPA and the Inner Moray Firth SPA. Table 11.4.30 shows peak winter counts for the 

period between 2011 and 2016 for both the Dornoch and Cromarty Firths [BTO, 2018a]. 

Table 11.4.30 Teal Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firths between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 1739 1580 942 1858 2381 1700 

Cromarty Firth 835 731 676 388 703 667 

Inner Moray 

Firth 
2596 1671 2237 1175 2066 1949 

The current threshold for international importance is 5,000 individuals and the current 

threshold figure for national importance is 2,100 individuals [BTO, 2016]. Neither site is above 

the international or national importance thresholds. 

No teals were recorded in any of the winter bird surveys, and they are not expected to use the 

area by the Sutors near the dredge disposal site. 

This species is not included in the assessment. 

11.4.3.26 Velvet Scoter 

The current status of velvet scoter in the Birds of Conservation Concern 4 [Eaton et al., 2015] 

is Red. 

Velvet scoter is proposed as a citation species for internationally important migratory 

populations in the Moray Firth pSPA. In the pSPA site selection document [SNH, 2016] the 

maximum mean population was 1,488, based on land-based counts from 1990-2006 [Lawson 

et al., 2015]. 

The current threshold for international importance is 4,500 individuals, the current threshold 

figure for national importance is 25 individuals [BTO, 2016]. 

This species is not regularly found in the Cromarty Firth at all, more usually restricted to the 

Outer Moray Firth and the Moray coast. No velvet scoters were recorded in any of the winter 
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bird surveys. Furthermore, the pSPA site selection document did not identify any 

congregations of velvet scoters near to the dredge disposal site [SNH, 2016].   

This species is not included in the assessment. 

11.4.3.27 Whooper Swan 

Whooper swan have a current status of Amber in the Birds of Conservation Concern 4 [Eaton 

et al., 2015]. 

Whooper swan is a citation species for internationally important wintering populations in the 

Cromarty Firth SPA and Loch Eye SPA. 

Table 11.4.31 shows the peak winter counts from the site for the 5-year period 2011 to 2016 

[BTO, 2018a]. 

Table 11.4.31 Whooper Swan Peak Winter Counts at Cromarty Firth and Loch Eye between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Cromarty Firth  92 235 0 430 29 157 

Loch Eye 1600 1330 580 2726 1731 1593 

 

In 2014, there was an impressive build-up of whooper swans at Loch Eye in relation to spoiled 

cereal crops which were left in situ rather than being harvested. This resulted in large counts:  

on the 5th October 2014 of 300, on the 22nd October 2014, there were 1,167, and this increased 

to 2,726 on the 29th October 2014.  

Loch Eye acts as a first port of call for Icelandic whooper swans on their way north, and the 

amount of cereal grain on offer in surrounding arable areas seems to control the numbers that 

are found roosting on the loch. 

The current threshold for international importance is 270 individuals, the current threshold 

figure for national importance is 110 individuals [BTO, 2016]. As can be seen, the figures for 

Loch Eye are well above the international threshold figure. The Cromarty Firth numbers are 

above the nationally important threshold, but below the international threshold values.  

No whooper swans were recorded around the proposed development area during either the 

winter or the breeding bird surveys as there is no suitable feeding habitat in the area. Loch Eye 

lies 16km to the north east of the proposed Phase 4 Development. The dredge disposal site at 

the Sutors is not relevant to where whooper swans would be. 

This species is not included in the assessment. 

11.4.3.28 Wigeon 

The current status of Wigeon in the Birds of Conservation Concern 4 [Eaton et al., 2015] is 

Amber. 

Wigeon is a citation species for nationally important wintering populations in the Cromarty 

Firth SPA, Inner Moray Firth SPA and Dornoch Firth and Loch Fleet SPA. 

The 5-year mean for wigeon counts during the period 2011-2016 is 12,228 for the Cromarty 

Firth SPA and 11,119 for the Dornoch Firth SPA 2014. This makes these two sites within the 
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top 18 sites in the UK for the species. Table 11.4.32 summarises the WeBS data for wigeon 

between 2011-2016 [BTO, 2018a].  

Table 11.4.32 Wigeon Peak Winter Counts in Dornoch, Cromarty and Inner Moray Firths between 2011-16. 

Site 2011/12 2012/13 2013/14 2014/15 2015/16 Mean 

Dornoch Firth 10,232 8954 11,024 14,634 10,752 11,119 

Cromarty Firth 10,375 10,715 8668 9981 21,399 12,228 

Inner Moray 

Firth 
5242 4963 5928 7764 8947 6569 

The current threshold for international importance is 15,000 individuals and for national 

importance is 4,400 individuals as of 2015. Based on that, the Dornoch Firth, Cromarty Firth 

and Inner Moray Firth SPAs qualify as having nationally important numbers of wigeon. 

The species is found in large numbers at Udale Bay, 2km to the south east of the proposed 

Phase 4 Development (peak of 650 in January 2017), and at Nigg Bay to the north east (peak 

of 630 in April 2017) [HBR, 2016]. No wigeon were recorded in the wintering surveys.  

This species is included in the assessment. 

11.4.3.29 Summary: 

The following species are scoped-in to the assessment and are identified as Valued 

Ecological Receptors (VERs): 

• Arctic tern, bar-tailed godwit, common tern, cormorant, curlew, dunlin, eider, 

goldeneye, long-tailed duck, oystercatcher, red-breasted merganser, redshank, scaup, 

shag, Slavonian grebe, and wigeon. 

The following species are scoped-out of the assessment and are no longer considered: 

• Common scoter, goosander, greylag goose, great northern diver, knot, osprey, pink-

footed goose, pintail, red-throated diver, teal, velvet scoter and whooper swan.  

11.5 Impact Assessment 

During the impact assessment, only those species which are thought to be associated with the 

potential effect during either construction or operation are assessed. These species are defined 

in each construction or operational impact section. The remaining species, as detailed above 

in Section 11.4.3 are therefore assigned as having a negligible, Non-Significant impact 

resulting from the construction or operational effects.  

11.5.1 Construction  

The assessment of effects during construction is based upon the project description outlined 

in Chapter 3. The following are potential effects for the valued ecological receptors: 

• Vessel movement effects causing displacement from feeding habitat during 

construction; 

• Habitat modification due to rock revetment removal; 

• Accidental nest destruction during rock revetment removal; 
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• Water quality changes causing indirect changes on foraging and prey species; 

• Water quality changes due to accidental release of contaminants; and 

• Disturbance due to construction site activities. 

11.5.1.1 Vessel Movements 

Vessel movements associated with construction are laid out in Chapter 20: Navigation.  Dredge 

material not suitable for reuse will be taken to the Sutors dredging disposal site.  Deliveries of 

construction materials will include the piles and infill material.  Movements through the 

Cromarty Firth will be in accordance with the Port Authority’s instruction and will follow the 

main route through the centre of the Cromarty Firth to and from the Invergordon Service Base.  

Vessels will travel at a constant speed through the Firth, only slowing or stopping if there is a 

navigational safety reason or equivalent to do so. 

At the construction site there will be localised movements of the dredge vessels.  The toe 

revetment dredge will require a backhoe dredger to work around the edges of the revetment 

footprint.  The piling barge will work along the quay front. The berth dredger will operate in 

the dredge pocket area, discharging material into the land reclamation area.  These may give 

rise to disturbance in the vicinity of the Phase 4 construction area.  These are considered in 

Section 11.5.1.4. 

The navigation channel to be used within the Cromarty Firth is a thin area of deep water, with 

its northern boundary roughly in a straight line between Invergordon Service Base and the 

North Sutor, and its southern boundary from Newhall Point to the Ness at Cromarty. This 

ranges in depth between approximately 15m at Invergordon to 40m at the Sutors. 

It should be noted that bird species wintering in the navigation channel of the Cromarty Firth 

will be acclimatised to the presence of vessels within the Firth, and therefore the disturbance 

distances are likely to be reduced even further.  

Vessels have the potential to cause disturbance to seabirds foraging in the marine 

environment. There are a very limited number of species using this deep-water channel, 

including: eider, goldeneye, scaup, and Slavonian grebe. Of these, only scaup and Slavonian 

grebe are likely to be present in large numbers in the winter months, and eider will be present 

during the breeding period. Goldeneye will be present during the wintering period. Only these 

species need to be considered further for this potential impact as all other scoped-in species 

are assessed as having an overall significance of negligible, Non-Significant. 

Eider 

Sea ducks, such as eiders which are of regional importance in the area due to their large 

breeding colony, tend to take flight when they are disturbed, as opposed to diving to escape 

[Schwemmer et al., 2011]. The distance at which eiders tended to flush was a median of 208m, 

however 29% of eider flocks did not flush when a vessel approached, instead remaining on 

the sea surface [Schwemmer et al., 2011]. For eiders, an estimation of how long the temporary 

habitat disturbance lasts has been quantified: between 1-60 minutes the flock size was on 

average 17% of its original size pre-disturbance, but after 60 minutes, the flock size relative to 

before the disturbance increased by 7% [Schwemmer et al., 2011]. Factors affecting whether 

or not the eiders would flush included: the flock size (larger flocks having an increased flushing 

distance), flock location relative to the shipping lane (shorter flush distances within the 

shipping lane than outwith), and the sea state (the higher the sea state, the shorter the flush 
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distance) [Schwemmer et al., 2011]. For eiders, as they require more shallow feeding grounds, 

it is unlikely they will be actively foraging in the deep-water channel, through which most of 

the additional construction vessels will be passing. 

As eiders are present in the breeding period there is a potential for them to be disturbed by 

additional vessel movements during the construction period. However, this effect will be 

temporary and low in nature, leading to an overall minor, Non-Significant impact.  

Goldeneye 

Studies have shown that wintering goldeneye disturbance distances have ranged from 200m 

for an alert response to 350m for a flight response for smaller sailing boats [Hume, 1976], and 

a flushing distance of between 100-200m from people onshore [Hume, 1976]. The numbers of 

goldeneye recorded during WeBS counts in the Cromarty Firth were below nationally 

important numbers. Goldeneye are not found in large numbers in the Invergordon area of the 

Cromarty Firth during the winter bird surveys, with a maximum of 4 birds being recorded within 

the survey area. Goldeneyes are of regional importance and they have the potential to be affected 

by additional vessel movements, though the magnitude of this impact is defined as being 

temporary and low in nature, which leads to an overall minor, Non-Significant impact. 

Scaup 

Disturbance distances for scaup aren’t particularly well known. One study demonstrated that 

scaup flew when a ferry approached within 179m [Takekawa, 2008]. Whilst testing an aquatic 

hazing device to create noise to scare sea duck (specifically scaup and surf scoter) away from 

potential oil spills, the researchers found that there was no significant effect of high noise 

levels [Whisson & Takekawa, 2000]. The usual location of the large flock of scaup along the 

coast between Jemimaville and Cromarty, is approximately 1km from the navigation channel 

itself, so disturbance is highly unlikely, given the slow speed of the potential vessels involved. 

The wintering scaup numbers recorded in the Cromarty Firth are of national importance, 

however there were no scaup recorded during any of the winter surveys, therefore this species 

is given a value of regional importance. Impacts due to increased vessel movements during 

construction are assessed as being temporary and negligible magnitude for this species, 

leading to an overall impact assessment of negligible, Non-Significant impact. 

Slavonian Grebe 

Information on disturbance distances in wintering populations of Slavonian grebes is limited. 

Breeding Slavonian grebes flushed at an average of 6.4m from boats and 8-30m from 

pedestrians at breeding lochs [Ruddock & Whitfield, 2007]. In other grebe species, it has been 

demonstrated that there is a degree of habituation to human disturbance; grebe pairs found 

in areas of recreational disturbance have shorter flushing distances than those with no 

recreational disturbance [Keller, 1989]. 

Slavonian grebes are more commonly sited in the Udale Bay section of the Cromarty Firth and 

none were recorded during the wintering bird surveys. It is highly unlikely that birds in Udale 

Bay will be affected by increased vessel movements during construction. Therefore, this species 

of regional importance is likely to experience a temporary, negligible, Non-Significant 

impact from construction vessel movements.  

Designated Sites 

The sites which contain designated features that may be affected as described above are: 
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• Inner Moray Firth SPA/SSSI which is of international importance includes scaup within 

its designation.   The impact on scaup were found to be negligible therefore impacts 

on the designated site is also assigned as being Non-Significant; and  

• The Moray Firth pSPA, of international importance, includes scaup, eider and 

Slavonian grebe within its designation. All these species had non-significant effects 

associated with vessel movements. The largest concentrations of Slavonian grebes, 

eiders and scaup within the pSPA are a distance of more than 20km from the proposed 

development [SNH, 2016]. Scaup have been recorded in numbers between 8-40 

individuals approximately 10km south east of the proposed Phase 4 site, between 

Rosemarkie and Cromarty [SNH, 2016]. However, the slight increase in vessel 

movements moving through the channel are not predicted as being a negligible 

magnitude impact on the scaup using the pSPA area, which results in a minor, Non-

Significant impact on the pSPA.     

11.5.1.2 Habitat Modification 

There will be a removal of part of the rock revetment from the western edge of the existing 

Phase 3 development in order to construct the Phase 4 Development. This may lead to a loss 

of potential breeding habitat for eiders, who are known to nest amongst the rock armour. The 

eider nests have been noted amongst the rock armour by Berth 4, as well as at the Queen’s 

Dock. However, no nests have been noted on the west edge of the Phase 3 development, 

which faces into the prevailing wind.  There will be a creation of a rock armoured revetment 

around the perimeter of the new Phase 4 Development, therefore there will be a habitat 

creation once the project is complete. Terns also have the potential to be affected by the 

increase in rock armour at the new development area. 

There will also be a permanent reduction in foraging habitat due to the land reclamation 

required for the Phase 4 Development. Approximately 6.3Ha will be reclaimed for the new 

Berth 6. In the context of the overall Cromarty Firth, this is a small foraging area reduction 

for the sea ducks (eiders and goldeneye) and terns (arctic and common) that potentially 

use the habitat.  

Eiders 

The latest breeding count (2017) of eiders at the Invergordon site was 77, which is one of the 

largest in the region, therefore breeding eiders are defined as having a regional value.  

Rock armour creation: They currently do not use the section of the rock armour which is due 

to be removed for nesting habitat, therefore the removal of this is expected to have negligible 

effect. However, as there will be a new rock armour habitat created, this has the potential to 

have a positive effect on the eiders once the rock armour construction has been completed. 

The effect is therefore permanent and positive with a low magnitude of impact predicted 

and an overall minor Non-Significance.   

Land reclamation: There will be slight change in the baseline conditions such that the 

magnitude of this impact will be low and permanent. This leads to an overall impact of minor, 

Non-Significant. 

Goldeneye 

Few goldeneyes have been recorded in the proposed development area during the winter 

surveys. The land reclamation will lead to a slight change in the baseline conditions such that 

the magnitude of this impact will be low and permanent. With goldeneyes being defined as 
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having regional importance in this area, this leads to an overall impact of minor, Non-

Significant. 

Terns 

The tern colony at the Invergordon site has been recorded as 34 for arctic terns and 266 for 

common terns at the latest (2017) counts. This places the terns as being of regional 

importance.  

Rock armour creation: terns currently do not use the section of the rock armour which is due 

to be removed for nesting habitat, therefore the removal of this is expected to have negligible 

effect. Whilst the tern colony is by Berth 4 and at the end of the Queen’s Dock, the new rock 

armour habitat has the potential to have a positive effect on the terns once the rock armour 

construction has been completed, as it could have potential as nesting habitat. The effect is 

therefore permanent and positive with a low magnitude of impact predicted and an overall 

minor, Non-Significance.   

Land reclamation: there will be slight change in the baseline conditions such that the 

magnitude of this impact will be low and permanent. This leads to an overall impact of minor, 

Non-Significant. 

Designated Sites 

The sites which contain designated features that may be affected as described above are: 

• Cromarty Firth SPA, of international value, is designated for common terns which have 

been defined as having a minor, non-significant effect due to habitat modification. As 

the designated features are not likely to experience a significant effect due to habitat 

modification, combined with the relatively small area of land being reclaimed in 

comparison to the overall size of the Cromarty Firth SPA, the magnitude of impact on 

the SPA is assigned as being negligible, with leads to an overall minor, Non-

Significant impact.  

• The Moray Firth pSPA, of international importance, includes eider within its 

designation. Eider were assigned as having minor, significant effects due to habitat 

modification. The main concentration of eiders presented during the site selection 

document for the Moray Firth pSPA were predominantly by Nairn to Lossiemouth, 

some 30km away [SNH, 2016].  Due to the distance involved between the Moray Firth 

pSPA, the magnitude of effect on the pSPA is assigned as being negligible, which leads 

to a minor, Non-Significant impact on the pSPA.     

11.5.1.3 Nest Destruction during Construction Works 

As part of the proposed development, the rock armour on the west of Phase 3 needs to be 

removed. Heavy machinery will be involved in moving around the site in order to remove this 

rock armour. Nesting eider are known to utilise rock armour for nesting and have been 

identified, as noted during the field survey results in Section 11.4.2. Eiders are known to breed 

between April and August [SNH, 2017b]. To date, eider have not been found nesting on the 

west facing rock armour of Phase 3. However, it is suitable habitat, so it is possible that birds 

could begin to use this as breeding habitat.  If nests were there during construction, then the 

rock armour removal could not occur, and hence there could be a project delay. There is a risk 

that a nest was not identified and was accidentally destroyed during rock armour removal. As 

eiders are classified as having a regional value, a loss of nest would lead to a medium 
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magnitude, leading to a Moderate, Significant impact in the absence of any mitigation 

procedures. 

Designated Sites 

No designated sites in the immediate vicinity of the Invergordon Service Base include eider 

as a designated feature. Therefore, none require assessment for this potential construction 

impact. 

11.5.1.4 Water Quality Changes 

As discussed in Chapter 21 there is a potential to impact upon water quality during 

construction.  Appropriate mitigation has been identified in Chapter 21 to minimise 

associated effects and risks.  In the interest of completion, the effects on ornithological 

interests have been assessed assuming only primary and tertiary mitigation is in place.  

Potential effects on birds could arise due to: 

• Increased sediment loading in the water column leading to disturbance of bird 

foraging areas or prey species; and  

• Spillage of oils or diesels from machinery and equipment, or vessels involved in the 

construction, leading to a release of hazardous substance. 

These potential effects will be considered in turn.  

Increased Sediment Loading 

The dredging, infilling and dredging disposal stages of the construction may result in a 

minor residual effect (Chapter 21: Water Quality). The effects of increased sediment 

loading is likely to be only temporary in nature for the dredging and infilling period, which 

is expected to last 11 months.  The effects of increased sediment loading are likely to be 

localised in area, though sediment plumes can occur and may cover a wider area than the 

development’s dredging zone [Cook & Burton, 2010].   

The effects of sediment plumes are two-fold: water clarity may be directly affected, which 

is important for a number of the scoped-in species’ ability to forage, and secondly there 

may be indirect effects if the sediment plume smothers shellfish in the area. Certain bird 

species will have differing sensitivities to increased sediment loading activities: some will 

be more affected by the visual impairment for foraging that turbidity can produce, others 

may have their prey affected by the deposition of re-suspended sediment [Cook & Burton, 

2010]. From the scoped in species the visual feeders likely to be potentially affected are: 

eider, long-tailed ducks, cormorants, shags, Slavonian grebe, and tern species. These 

species with the potential to be affected by changes in sediment loading are considered 

in turn. All other species are expected to have a negligible, Non-Significant impact due 

to differing foraging methods.  

For all the following species, it should be noted that in Chapter 14: Diadromous Fish and 

in Chapter 15: Benthic Ecology no significant effects were noted for the receptors as a 

result of increased sediment loading and therefore no major impacts on prey items are 

expected for any of the bird species discussed.  

Eider  

Eider are a species that have been defined as being highly sensitive to disturbance of their 

food supply due to the fact that increased sedimentation has negative impacts on their 

preferred prey items of shellfish [Cook & Burton, 2010]. Few eider ducks were recorded 
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during the winter bird survey (peak of 3 in section D during the March 2018 survey). 

However, in the breeding period there will be eiders in the vicinity of potential sediment 

plumes and, due to their large breeding colony, they are defined as having regional 

importance.  Due to the disturbance of construction works around Phase 4 (see Section 

11.5.1.4), it is unlikely the birds will choose to forage in the direct construction area during 

the development’s construction. The effect on the eiders may result in a minor shift from 

baseline conditions but this will be temporary in nature and therefore a low magnitude, 

leading to a minor, Non-Significant impact on eiders.  

Long-tailed duck   

Long-tailed duck are known to be flexible when it comes to their selection of a wintering area 

[Cook & Burton, 2010]. Nevertheless, they are a species which shows sensitivity to the indirect 

effects of sediment plumes [Cook & Burton, 2010]. Long-tailed ducks have been identified in 

the Moray Firth pSPA site selection document as being one of the species with a predicted low 

density close to the Sutors [SNH, 2016]. Therefore, there is the potential for wintering long-

tailed duck to be in the vicinity of the dredge disposal site. No long-tailed ducks were recorded 

during any of the winter surveys, however the latest WeBS count recorded 431 birds in the 

Cromarty Firth [BTO, 2018a]. The North and South Sutors, where the dredge disposal site is, 

provides very little intertidal habitat. The majority of the area is greater than 10m in depth. As 

such, these waters are not suitable for long-tailed ducks’ main food source, blue mussels, which 

demonstrate a tight zonation in the intertidal region, or in very shallow permanently submerged 

waters [JNCC, 2015]. This statement is supported by the fact that no blue mussel beds are 

present in the area, with the nearest documented beds located within the Cromarty Firth, on 

Skate Bank in the Inner Moray Firth, and on the southern shore of the Outer Moray Firth 

[Marine Scotland, 2018]. The potential effect on the long-tailed duck, a species of regional 

importance, in the vicinity of the dredge disposal site will be temporary in nature and 

therefore is of low magnitude, leading to a minor, Non-Significant impact.  

Cormorant, Shag, and Slavonian Grebe 

These species have medium sensitivity related to increased turbidity due to the impacts 

on the benthic environment and their fish prey [Cook & Burton, 2010]. Cormorants and 

shags forage on fish and shellfish over rocky and sandy sediments [Watanuki et al., 2008; 

White et al., 2008]. Cormorants and shags, defined as being of high local value, were 

recorded in extremely low numbers (peak of one individual for each species) during the 

winter bird surveys, suggesting that the area around the proposed Phase 4 Development 

is not a desirable area for them to forage. As there is a breeding colony of shags at North 

Sutor, it is possible that there will be shags revisiting their colony over the non-breeding 

period and therefore may be in relatively close proximity to the dredge disposal site.  

Slavonian grebes prefer to forage within 10km of the shoreline, in shallow waters [Cook 

& Burton 2010]. No Slavonian grebes, of regional value, were recorded on any of the 

surveys.  

Therefore, the predicted impacts on these species are temporary in nature with low 

magnitude, leading to a minor, Non-Significant impact for these largely piscivorous 

species.  

Tern Species 

Terns rely on their vision when foraging and as such are classified as having high 

sensitivity when it comes increased turbidity [Cook & Burton 2010]. As terns tend to forage 
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within 10km of the coast [Furness & Tasker, 2000] and require clear water for foraging 

[Essink, 1999], it is likely that during the dredging operations at Phase 4, the terns foraging 

close to the development will be disturbed. Any potential effect on terns will be 

temporary in nature for these regionally important species. The magnitude of effect will 

be low, which leads to a minor, Non-Significant impact for these species.  

Release of Hazardous Substances 

The accidental release of oil and other marine pollutants is an extremely unlikely event during 

construction and, provided the mitigation laid out in Chapter 21: Water Quality, is followed, 

any potential accidental releases are not likely to have long-lasting effects. 

However, should such an event occur, depending on the quantities accidentally released, there 

could be lethal and sub-lethal effects on waterfowl and seabirds, including both direct 

immediate impacts on their health, and indirect longer-term impacts to their lifecycle and 

behaviour.  

Direct effects include: 

• Contamination of their feathers leading to a loss of water proofing, and 

displacing air from between the feathers, affecting the animals 

thermoregulation and buoyancy. This can lead to death through hypothermia, 

and the inability to dive, fly, or forage; and 

• Poisoning resulting in sickness or death, through the ingestion or inhalation of 

the contaminants. Ingestion occurs through preening and foraging in 

contaminated areas. 

Indirect effects include: 

• Displacement from foraging areas if species avoid the contaminated area; 

• A reduction in prey availability if prey species are affected by the contamination 

event; and 

• Long-term accumulation of contaminants such as poly aromatic hydrocarbons, 

through foraging on contaminated prey items, leading to illness, reduction in 

reproductive success, and increased mortality rates. 

If a pollution event was to occur, it would be localised in nature with a small volume of 

contaminant released. For all scoped-in species the impact would not be expected to have any 

consequences at a population level and therefore the bird receptors are defined as having a 

minor, Non-Significant effect. The species most likely to be in the vicinity of a potential spill 

would be the tern species and the eiders. A further species which may be sensitive if the 

pollution event occurred during the dredge disposal campaign would be Slavonian grebes. 

These species are considered for further assessment. 

Terns species 

Arctic and common tern during the chick-rearing part of the breeding season are considered 

to have sensitivity to small-scale pollution incidents [Williams et al., 1995]. These species are 

susceptible as they forage in shallow conditions. Any potential effect on terns could be 

permanent in nature for individuals affected in this regionally important species, depending 

on the severity of the spill. The magnitude of effect on the tern populations as a whole would 
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be expected to be low, which leads to a minor, Non-Significant impact for the breeding 

colony. 

Eider 

Eider females, and young fledglings in summer, would be particularly susceptible to any 

pollution event. The magnitude of effect on the regionally valued eider populations as a whole 

would be expected to be low, which leads to a minor, Non-Significant imacpt for the 

breeding colony. 

Slavonian Grebe 

Surface feeding species in the navigation channel such as the regionally valued Slavonian 

grebe would be susceptible to any oil floating on the surface of the water, which would 

indiscriminately affect anything floating on the water surface. However, as the pollution event 

would be so localised in event, coupled with the fact Slavonian grebes recorded in the Firth 

are most likely to be within the Udale Bay area in winter, it is highly unlikely that they would 

be exposed to any pollution. Therefore, the low magnitude of impact on the Slavonian grebe 

population is defined as a minor, Non-Significant impact. 

Designated Sites 

The sites which contain designated features that may be affected as described above are: 

• Cromarty Firth SPA, of international importance, includes common terns within its 

designation. The effects on this species were defined as being minor and non-

significant. As any effects on water quality changes would be expected to be temporary 

in nature, and no significant effects are predicted on any of the designated features of 

the site.  The magnitude of impact for the Cromarty Firth SPA is defined as being 

negligible, which leads to a minor, Non-Significant impact.  

• The Moray Firth pSPA, of international importance, includes eider, long-tailed duck, 

shag and Slavonian grebes within its designation. As any water quality effects during 

construction will be localised in nature and as the designated species were all defined 

as having a non-significant effect, the magnitude of impact on the Moray Firth pSPA is 

defined as being negligible, which leads to a minor, Non-Significant impact.  

• Rosemarkie to Shandwick SSSI, of national importance, which includes cormorants 

within its designation. As any water quality effects during construction will be localised 

in nature, and due to the low numbers of cormorants recorded during the bird surveys 

(maximum of one individual), any effects on the SSSI is defined as having negligible 

magnitude, leading to a negligible, Non-Significant impact.  

• Inner Moray Firth SPA, of international importance, includes common tern, cormorant, 

and scaup within its designation. As any water quality effects during construction will 

be localised in nature and as the designated species were all defined as having a non-

significant effect, the magnitude of impact on the Inner Moray Firth SPA is defined as 

being negligible, which leads to a minor, Non-Significant effect. 

11.5.1.5 Disturbance due to Construction Site Activities  

Construction activities will give rise to disturbance associated with: local vessel movements 

due to dredging and piling works; rock armour placement; piling and infilling; and 

surfacing activities.  All of which can give rise to in-air noise, as discussed in Chapter 6: In-

air Acoustics.  Construction works will be limited to day time hours, however in winter there 

is a potential for lighting to be required in the early morning and later afternoon / early 
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evening periods. Lighting will be localised to work areas and primarily associated with 

vehicles and vessels. The presence of humans, vessels and machinery in the area may also 

cause disturbance. 

Noise pollution can directly cause damage to birds’ physiology [Kleist et al., 2018; Ortega, 

2012]; or indirectly affect their communication ability, depending on the bird species [Ortega, 

2012]. The species most likely to be in the vicinity of the development noise are the tern species 

nesting by Berth 4, approximately 360m from the proposed development, and the eiders 

during the breeding period as they nest immediately adjacent to and potentially at the 

construction site itself. During the winter bird surveys, it was noted that the wader species move 

around the coastline, utilising different sections of the coast. Therefore, any potential noise 

disturbance will change depending on which section of the coastline they are roosting or 

foraging on.  

The noise modelling for the proposed activities (see Chapter 6: In-air Acoustics) has identified 

that there will be increased noise in the immediate vicinity of the proposed development.  The 

noise contour maps provided in Appendix F have informed this assessment.  The construction 

noise could have an impact on eiders nesting near the Phase 3 development. For wader species 

using the shoreline to the west of the proposed development, Section B has a predicted 

increase in noise of 10dBA, compared to background levels, during revetment construction. 

The largest noise level predicted was 58dBA for Section B, which compares to a background 

level of 48dBA during the daytime at a nearby location. The noise model also revealed that 

Section G, which was the most popular roost area of all sections during the winter bird surveys, 

had low levels of additional noise due to the construction. The largest noise level in Section G 

was predicted as being 37dBA.  This is below background and hence not audible.  

By Berth 4, where the tern colony is based, noise due to construction is predicted to range from 

40dBA, up to 56dBA for rock revetment and infilling activities.  These noise levels are unlikely 

to be higher than levels expected from normal operations in the Berth 4 area. 

Light pollution has been shown to have effects on birds in a number of ways: visual impairment 

[Raine et al., 2007], disorientation [Evans, 1996], behavioral changes [Longcore & Rich, 2004], 

habitat preferences [De Molenaar et al., 2000] and foraging modifications [Santos et al., 2010].  

In winter, additional light may also have a positive effect on some bird species with increased 

illumination for foraging, as has been shown in some wader species [Santos et al., 2010]. As 

the lighting will be localised in nature, it is not expected to have any long-term detrimental 

effects. 

The context of the existing environment for the ornithological receptors must be considered: 

birds in this area are accustomed to vessel lights, Port lights, and noise at this busy Port 

environment. Additional lighting may have some effects on the birds in the direct vicinity of 

the light itself, but in relation to the overall existing light environment at the Invergordon 

Service Base, it is not expected to be significantly different. 

Eider 

Studies have shown that on-shore activities (such as people along the shore) disturb 

young eider rather than water-based disturbances (such as boats) [Keller, 1991]. Very few 

studies have considered the potential impacts of noise and light pollution on eiders. But 

if a sudden, loud event occurs it has been known to scare eiders off their nests, which 

leaves their eggs or ducklings more vulnerable to predation [Megannety, 2011]. Light 
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pollution has been noted to disorientate eiders off Greenland into colliding with large 

vessels [Megannety, 2011]. However, taking the context of the Port’s activities into 

consideration, the eiders nesting at the Invergordon Service Base are unlikely to 

experience any significantly different noise or light regime that would cause disturbance 

to their breeding attempts. Further onshore disturbance may cause disruption to their 

breeding attempt for the season, though this would be temporary in nature.  

This regionally valued receptor is therefore predicted as being subjected to a temporary 

effect of low magnitude, resulting in a minor, Non-Significant impact.   

Terns 

The noise pollution and additional light being used during construction are likely to have 

negligible impact on the tern species and any effect will be temporary in nature. As terns 

are of regional significance this leads to a negligible, Non-Significant effect.  

Human disturbance has been shown to affect breeding tern colonies [Carney & Sydeman, 

1999], but due to the distance between the tern colony at Invergordon Service Base and 

the proposed development (approximately 350m), it is unlikely that additional disturbance 

from people moving along the shore will affect the tern colony. It is not predicted that 

there will need to be any additional work or laydown near Berth 4, where the terns nest, 

as the work will primarily be based around the Phase 3 and new Phase 4 area.  Therefore, 

additional human disturbance is predicted as being negligible in magnitude, which 

results in a negligible, Non-Significant effect. 

Waders 

The construction work may disturb the roosting and foraging birds along the shoreline 

directly to the west of the works (particularly in sections A and B). Waders designated 

under an assemblage qualification for the Cromarty Firth SPA which were recorded during 

the winter bird surveys are: oystercatcher, curlew, redshank and bar-tailed godwit [see 

Section 11.4.2]. From the baseline bird surveys on winter bird distribution along the 

shoreline, the most popular roost sites for these wader species remain outwith 500m of 

the proposed development site (section E onwards). The waders recorded directly to the 

west of the proposed works (sections A and B) were: oystercatchers, redshank, and curlew. 

Section B in particular was recorded as being already highly disturbed with dog walkers, 

which partly explains why it is not the favoured roosting site for the oystercatchers, which 

prefer to roost in sections F or E, or for redshank, that are found in larger numbers in 

section E. 

Due to the distances involved from where the waders prefer to forage, it is therefore 

unlikely that the additional noise which will be produced from construction will have an 

impact on any of the wader species. Certain wader species are known to be disturbed by 

humans [Borgmann, 2011], and during the field surveys this was demonstrated clearly 

when oystercatcher, curlew and redshank flushed whenever walkers were on the shore. As 

there should not be construction personnel along the shoreline where the waders forage 

and roost, there will be no effect of additional human disturbance.  

The designated wader species are given a value of being of regional importance. The impact 

of noise, light, and human disturbances are classified as being negligible for this group, as 

any effects present will be temporary during the construction period. This means an overall 

impact assessment of a negligible, Non-Significant effect.  
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Designated Sites 

The sites which contain designated features that may be affected as described above are: 

• Cromarty Firth SPA, of international importance, includes common terns, redshank, 

oystercatcher curlew and bar-tailed godwit within its designation. The effects on these 

species were all defined as being negligible and non-significant. As such, the 

magnitude of impact for the Cromarty Firth SPA is defined as being negligible, which 

leads to a minor, Non-Significant effect.  

• The Moray Firth pSPA, of international importance, includes eider within its 

designation. Eider were defined as having a non-significant effect due to noise, light or 

human disturbance. Furthermore, as the noise, light and human disturbance will be 

localised in nature, the magnitude of impact on the Moray Firth pSPA is defined as 

being negligible, which leads to a minor, Non-Significant effect.  

• Dornoch Firth and Loch Fleet SPA, of international importance, which includes bar-

tailed godwit, curlew and oystercatcher within its designation. These wader species 

were all defined as having negligible, non-significant effects. As any habitat 

disturbance effects during construction will be localised in nature, any effects on the 

SPA is defined as having negligible magnitude, leading to a negligible, Non-

Significant effect.  

• Inner Moray Firth SPA, of international importance, includes bar-tailed godwit, curlew, 

oystercatcher, and redshank within its designation. As any habitat disturbance effects 

during construction will be localised in nature and as the designated species were all 

defined as having a non-significant effect, the magnitude of impact on the Inner Moray 

Firth SPA is defined as being negligible, which leads to a minor, Non-Significant 

effect. 

11.5.2 Operations 

The following are potential operational effects of the project on the valued ecological 

receptors: 

• Increased number of vessel movements through the navigation channel; 

• Increased sedimentation of shoreline changing the intertidal feeding areas for birds;  

• Modification of water movements leading to increased marine debris being brought 

into the shoreline; 

• Water quality effects during maintenance dredging activities; and 

• Increased predation risk due to high structures providing perches for avian predators. 

11.5.2.1 Vessel Movements 

The construction of the Phase 4 Development will allow PoCF to accommodate a wider range 

of clients simultaneously.  As such the number of vessels visiting the Invergordon Service Base 

is expected to increase once the facility is operational.  This is expected to increase the number 

of vessel movements in the area by approximately 200 movements per year, which is primarily 

associated with support to the offshore renewables sector. Further information on vessel 

movement once operational is provided in Chapter 20: Navigation.   

In the context of where the development is, it should be noted that bird species wintering in 

the navigation channel of the Cromarty Firth will be acclimatised to the presence of vessels 

within the Firth, and therefore disturbance distances are likely to be reduced even further.  



  

11-44 

 
 

Disturbance would have three effects on the bird species affected. First, it would cause 

intermittent habitat loss in the central deep-water navigation channel when the vessels move 

through the channel during operation. However, the navigation channel is a large section of 

water and the transportation would only be taking place in a relatively small part of it. Similar 

to the assessment on vessel movements in Section 11.5.1.1, the species potentially affected by 

the increased number of vessel movements includes: eider, goldeneye, scaup, and Slavonian 

grebe. Of these, only scaup and Slavonian grebe are likely to be present in large numbers in 

the winter months, and eider will be present during the breeding period. 

The second effect would be that the disturbance may result in birds having less time to forage 

and cause them to expend additional energy, for example if they are flushed and had to 

relocate. The effects on energy budgets are extremely unlikely to result in population dynamic 

effects (i.e. increased adult mortality or impacts on reproduction), but could lead to a small 

reduction in daily amounts of food taken in.  

The third effect is that the increase in offshore wind vessel traffic or cruise ship traffic may lead 

to an increase in noise. The noise modelling revealed that there would be a slight increase in 

noise at the new Berth (Chapter 6: Acoustics in Air). However, taking into account the context 

of the busy, noisy Port, the slight increase of occasional noise with increased vessel movements 

is unlikely to cause significant additional disturbance to the ornithological receptors.  

Species 

The impact assessment for species potentially affected by increased vessels (eider, goldeneye, 

scaup, and Slavonian grebe) is the same as for Section 11.5.1.1 during construction, such that 

the effect for these species will be temporary and low in nature, leading to an overall minor, 

Non-Significant impact.  

Designated Sites 

For the associated designated sites, as classified in Section 11.5.1.1 for construction, the effects 

are similarly expected to be negligible in magnitude, leading to an overall minor, Non-

Significant impact. 

11.5.2.2 Sedimentation of Shoreline 

Wintering waders are largely reliant on invertebrate prey items in estuarine sediments for 

their food resource [Austin & Rehfisch, 2003]. The proposed development has the 

potential to affect sedimentation on the shoreline to the west of the development, where 

waders were recorded foraging during the winter bird surveys (see Section 11.4.2).  A 

hydrological model was carried out to understand the hydrological impacts and 

associated sedimented movements. The study found that in the shoreline west of the 

Phase 4 Development, there will be a negligible difference in total accumulated sediment 

(less than 0.05m/year). Differences in accumulated sediment are predicted to occur but 

will be immediately in front of the Phase 4 Development (see Appendix I.1). Further details 

are discussed in Chapter 9: Coastal Processes.  

Species 

For birds using the shoreline, particularly those species using the area adjacent to the 

Phase 4 Development (sections A and B of the bird survey area), there is likely to be a 

negligible change to existing shoreline conditions. This means for the waders using the 



  

11-45 

 
 

shore: bar-tailed godwit, curlew, dunlin, oystercatcher, and redshank their shoreline 

habitat is unlikely to be affected. Their prey items are also therefore unlikely to be 

affected. If there was to be a minor increase in sediment leading to a slight increase in 

habitat, this may have a positive effect on the waders foraging along the shoreline. These 

waders can therefore be assessed as a group as having a regional value, being subjected 

to a permanent effect but one that is negligible in nature, and therefore overall is a 

negligible, Non-Significant impact.  

Designated Sites 

The sites which contain designated features that may be affected as described above are: 

• Cromarty Firth SPA, of international importance, includes common terns, redshank, 

oystercatcher, curlew and bar-tailed godwit within its designation. The effects on these 

species were all defined as being negligible and non-significant. As such, the 

magnitude of impact for the Cromarty Firth SPA is defined as being negligible, which 

leads to a minor, Non-Significant impact.  

• As any shoreline sedimentation is to be localised in nature and as the shoreline is 

expected to have negligible change to its baseline condition, the effects on all other 

designated sites who have the above assessed bird features within their designations 

are expected to have no change. Therefore, with an international value placed on 

these designated sites, with a negligible magnitude of impact, this leads to a minor, 

Non-Significant imapct.  

11.5.2.3 Water Flow Changes  

The hydrodynamic assessment identified that there will be a negligible effect on currents in 

the regions immediately adjacent to the Phase 4 Development, in section B of the bird survey 

area, and in the Berth 6 area (Appendix I.1). Therefore, there is unlikely to be any change on 

the baseline conditions to the flow of any debris going onto the shoreline. The hydrodynamic 

model revealed that on an ebbing tide the currents could drop slightly by up to 0.15m/s 

(Chapter 9: Coastal Processes). The effects of this slight reduction in current speed is not 

expected to detrimentally affect the birds foraging during the ebbing tide, particularly because 

this current change will be localised in effect.  

During the winter bird surveys and the invertebrate survey, it was noted that there were 

numerous items of litter strewn across both the beach and the roadside. With the level of litter 

already being high at the shoreline outwith the Port, it is likely most of this litter has come 

from terrestrial sources rather than from sources at sea. The birds most likely to be affected 

by shoreline litter will be the waders foraging along the shoreline, and eider ducks foraging 

intertidally and sub-tidally. It is not expected that the marginally slower current speeds around 

the Berth 6 area, or any of the other hydrodynamic changes predicted will lead to further influx 

of marine debris being washed ashore, in comparison to baseline conditions.  

Species 

Bird receptors potentially affected by any current changes would be the wader species along 

the shoreline and the sea ducks (eider, goldeneye, red-breasted merganser) and terns 

potentially foraging in the coastal waters. As water flow changes are expected to have a 

negligible effect on the shoreline and adjacent waters where birds may be foraging, then it 

results in a negligible, Non-Significant impact for all these species.  
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Designated Sites 

The sites which contain designated features that may be affected as described above are: 

• Cromarty Firth SPA, of international importance, includes common terns, redshank, 

oystercatcher, curlew, bar-tailed godwit, red-breasted merganser within its 

designation. The effects on these species were all defined as being negligible and non-

significant. As such, the magnitude of impact for the Cromarty Firth SPA is defined as 

being negligible, which leads to a minor, Non-Significant impact.  

• As any water flow changes are highly localised in nature and, as effects on bird species 

are predicted as being negligible, no effects on any other designated sites associated 

with the above assessed bird features are expected. Therefore, with an international 

value placed on these designated sites, with a negligible magnitude of impact, this 

leads to a minor, Non-Significant impact.  

11.5.2.4 Water Quality Effects 

A capital dredging campaign will be conducted during the construction of the Phase 4 

Development, in order to deepen the water alongside, and on the approaches to the new Berth 

6, as detailed in Chapter 3.  This dredged area is likely to be gradually backfilled through 

natural coastal processes and sedimentation, as detailed in Chapter 9: Coastal Processes.  This 

material will need to be routinely removed from the dredged pocket, in order to preserve the 

necessary depths at the new berth; as a result, the Phase 4 Development will increase PoCF’s 

maintenance dredging requirements. Maintenance dredging will involve the use of backhoe 

and trailing suction hopper dredgers to remove material at the Invergordon Service Base, and 

disposal of the dredged spoil at the designated Sutors spoil ground.  The potential water 

quality impacts on ornithological receptors resulting from dredging and spoil disposal are 

discussed in Section 11.5.1.4. 

PoCF already have a maintenance dredging requirement, in order to preserve the depths of 

their existing berths and approaches. Due to the mobilisation costs associated with bringing 

dredging equipment to site, it very likely that the Phase 4 maintenance dredging will be 

conducted concurrently with PoCF’s existing maintenance dredging campaigns. As such, the 

frequency of maintenance dredging is unlikely to increase from the current baseline as a result 

of the Phase 4 Development. However, the duration of each campaign is likely to increase 

slightly in order to accommodate the extra material from the new Berth 6.  Increases in the 

duration of the existing maintenance dredging campaigns is unlikely to constitute a detectable 

change from baseline conditions for ornithological receptors, and as such the impact on the 

receptors and their associated designated sites is assessed as being negligible, long term, 

and reversible. 

11.5.2.5 Increased Predation Risk 

Installation of high structures in the vicinity of wading bird habitat, can lead to increased 

predation risk, if the structures provide suitable perches for avian predators such as hawks. As 

detailed in Chapter 3, the only tall structures that will be installed as part of the Phase 4 

Development are the lighting towers.  The lighting towers will be fitted with bird deterrent 

spikes, predominantly to prevent excessive fouling by gulls, however these will also serve to 

make the lighting towers unsuitable for use as perches by avian predators.  As such no impacts 

on birds are likely to result from increased predation risk, and this aspect will not be considered 

further. 
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11.6 Mitigation Measures 

11.6.1 Construction Mitigation 

The only significant effect identified as part of the impact assessment on ornithological 

features was for eiders during rock revetment removal. This is the only construction activity 

which therefore requires additional mitigation put in place. However, best practice procedures 

should also be implemented as part of the construction process and are also laid out below.  

11.6.1.1 Breeding Bird Protection Plan  

To comply with the legislation protecting breeding birds and to minimise the potential impacts 

on breeding birds, the following best practice measures will be carried out during construction 

and will be the subject of a ‘Breeding Bird Protection Plan’ (BBPP), which is included in the 

Construction Environmental Management Document (CEMD).  The BBPP outlines the role of 

the Environmental Clerk of Works (ECoW) with respect to implementation of the BBPP, 

monitoring and review of the BBPP, regular site checking for nesting birds, education of 

construction personnel, watching briefs for nesting birds (all construction personnel), and 

implementation of protection procedures.   It also outlines measures for species specific buffer 

zones from active nests to avoid damage; and to avoid disturbance to sensitive species.  

11.6.1.2 Rock Revetment Removal 

Once the rock revetment has been removed, if it needs to be stockpiled fencing will be placed 

around it to dissuade eiders from nesting amongst the rocks.  

11.6.1.3 Pre-Construction Survey 

Immediately prior to and during the construction phase, surveys will be undertaken to locate 

nesting birds.  Active nest sites will be protected by imposing construction appropriate 

exclusion zones, which may vary in size depending on the species of bird.   

11.6.1.4 Sensitive Timing of Activities 

Construction activities have the potential to disturb breeding birds. It will not be possible to 

schedule all works to occur outside the breeding season. However, construction activities will 

aim to start outside the most sensitive months of the breeding season (i.e. between 

September-March).  Birds returning to the area to breed will then have the opportunity to 

choose nest sites away from potential disturbance activities that are already in operation.   

11.6.1.5 Environmental Clerk of Works 

An ECoW will be appointed to oversee construction and to ensure that good practice measures 

with regards to the protection of breeding birds are implemented.   

11.6.2 Operational Mitigation 

No significant effects of operation on the ornithological receptors are predicted for the Phase 

4 Development. However, best practice procedures can be put in place during site operations 

and maintenance dredging activities, where required.  

11.7 Cumulative Impacts 

Chapter 5: Methodology, Section 5.6.2 identified the cumulative projects to be considered as 

part of the Phase 4 Development. Due to both the construction timings and the species 

predicted to be affected, there are not expected to be any cumulative effects on the scoped-

in ornithological receptors in conjunction with other projects.    
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Windfarms 

• Moray Offshore Windfarm East (105km from development) carried out assessments on 

the following impacts: displacement, disturbance, collision, and barrier effects. Effects 

of collision were identified for the following species: great-black backed gulls, herring 

gulls, puffin, guillemot, razorbills [Moray Offshore Renewables Ltd, 2012].  

• Moray Offshore Windfarm West (60km from development) had an indicative 

assessment carried out, having similar predicted impacts to the Moray East Windfarm. 

A detailed assessment is currently being undertaken as part of the Moray West 

Offshore Windfarm planning application and so for the purposes of this assessment 

the effects are assumed to be similar to the Moray East Offshore Windfarm.  

• Beatrice Offshore Windfarm (95km from development) carried out assessments on the 

following impacts: displacement, disturbance, collision, and barrier effects. Expected 

effects were identified for: fulmars, kittiwakes, razorbill, guillemot, great-black backed 

gull and herring gull breeding populations [Beatrice Offshore Windfarm Limited, 2013]. 

For these three windfarm projects, there are no scoped-in species which overlap with the Phase 

4 Development. At the proposed Phase 4 site, there are herring gulls, but none were recorded 

breeding during the breeding bird survey carried out at the site. The construction timings of 

these two windfarms are also expected to not overlap, though the operational phases will 

overlap. No cumulative impacts with the Phase 4 Development are expected on any of the 

ornithological receptors.    

National Renewables Infrastructure Plan (NRIP) 

Port of Ardersier Ltd is a project that is currently suspended. However, if it was to go ahead 

the development predicted negligible effects on the bird species which overlap with the Phase 

4 Development scoped in species, which were: cormorant, goldeneye, red-breasted 

merganser, bar-tailed godwit, curlew, and redshank [Port of Ardersier, 2013]. Therefore, no 

cumulative impacts with the Phase 4 Development are expected for any of the ornithological 

receptors.   

Phase 3 

Previous habitat loss associated with the earlier phase of work at the Invergordon Service Base 

amounted to 3.5Ha of land being reclaimed. The Phase 4 proposed development will result in 

an additional 4.5Ha of land being reclaimed, amounting to a total of 8Ha of reclaimed land 

between the two phases. None of the land reclaimed was/will be intertidal habitat. No 

significant effects of habitat disturbance have been predicted for any of the bird species as a 

result of the permanent structure of Phase 4 being constructed. In the context of the overall 

water body area of the Cromarty Firth (3766Ha) [JNCC, 2001], the land being reclaimed is of 

negligible size. 

11.8 Residual Effect 

The accidental destruction of eider nests during rock armour removal in the construction phase 

of the project is predicted as having a moderate, Significant impact on the eiders in the 

absence of any mitigation procedures. With pre-construction surveys carried out by a suitably 

qualified ecologist, this should ensure that any nests present will be detected and suitably 

protected. No rock revetment removal will take place if any nests are found. The time scale of 

the project will plan to carry out any rock revetment removal out of the eider’s breeding season 

i.e. outwith the period from March to August, where eiders may be nesting. With suitable 
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protection measures in place the residual effect on this regionally valued receptor becomes 

a negligible magnitude of effect, leading to a negligible, Non-Significant impact.  

11.9 Summary 

This chapter has considered the potential impacts of construction and operation of the Phase 

4 Development on relevant ornithological receptors. The summary of the effects is shown in 

Table 11.9.1. The Phase 4 Development is expected to cause temporary, non-significant 

disturbance during the construction period for any nesting birds in the Port area. The 

construction period is not expected to detrimentally affect the wintering bird populations 

along the shoreline. With the implementation of suitable mitigation measures (pre-

construction surveys) the potential significant effect of accidental eider nest destruction 

becomes a non-significant impact. The operational effects of the construction are not expected 

to modify the shoreline habitat in a way which would be detrimental to the wintering birds 

that utilise the shoreline. In the context of the existing busy Port environment at the site, the 

Phase 4 Development is not expected to be significantly disturbing to the wintering birds. No 

cumulative impacts are predicted with any other developments or with previous work carried 

out at the Port.  
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Table 11.9.1 Summary of Ornithological Impacts and Mitigation. 

 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Cromarty 

Firth SPA, 

Ramsar, SSSI 
International 

Construction 

Disturbance due 

to vessel 

movements, 

piling, dredging 

and associated 

noise and light 

pollution. 

Negligible 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

Directed 

lighting for 

construction 

area only used. 

Negligible 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operation 

Habitat 

loss/modification. 

Negligible 

Negative 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Minor Non-

Significant 

Operation 

Disturbance due 

to increased 

vessel movements 

and maintenance 

dredging. 

Negligible 

Negative 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Minor Non-

Significant 

Dornoch Firth 

SPA and 

Morrich More 

SSSI 

International 

Construction 

Disturbance  

due to vessel 

movements, 

piling, dredging 

and associated 

noise and light 

pollution. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operation 

Disturbance due 

to increased 

vessel movements 

and maintenance 

dredging. 

Negligible 

Negative 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Loch Eye 

SPA/SSSI 
International 

Construction 

Disturbance due 

to vessel 

movements, 

piling, dredging 

and associated 

noise and light 

pollution. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operation 

Disturbance due 

to increased 

vessel movements 

and maintenance 

dredging. 

Negligible 

Negative 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Minor Non-

Significant 

Proposed 

Moray Firth 

SPA 

International 

Construction 

Disturbance due 

to vessel 

movements, 

piling, dredging 

and associated 

noise and light 

pollution. 

Negligible  

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible  

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operation 

Disturbance due 

to increased 

vessel movements 

and maintenance 

dredging. 

Negligible  

Negative  

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible  

Negative  

Permanent 

Minor Non-

Significant 

Inner Moray 

Firth SPA, 

Whiteness 

Head SSSI 

and 

International Construction 

Disturbance and 

due to vessel 

movements, piling 

dredging and 

associated noise 

and light 

pollution.  

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Munlochy 

Bay SSSI 

 

 

 

 

 

 

 

 

 

Operation 

Disturbance due 

to maintenance 

dredging and 

increased vessel 

movements. 

Negligible 

Negative 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Minor Non-

Significant 

Rosemarkie 

to Shandwick 

SSSI 
National 

Construction 

Disturbance and 

due to vessel 

movements, piling 

dredging and 

associated noise 

and light 

pollution.  

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Operation 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Negligible 

Negative 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Negligible 

Non-

Significant 

Nigg and 

Udale Bays 

Nature 

Reserve 

High Local Construction 

Disturbance and 

due to vessel 

movements, 

piling, dredging 

and associated 

noise and light 

pollution. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 



  

 

11-53 

 
 

 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Operation 

Disturbance due 

to maintenance 

dredging and 

increased vessel 

movements. 

Negligible 

Negative 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Permanent 

Negligible 

Non-

Significant 

Artic Tern Regional 

Construction 

Habitat 

disturbance due 

to increased 

vessel 

movements, 

piling, and 

dredging. 

Low 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

Directed 

lighting for 

construction 

area only used. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Water quality 

effects 

Low 

Negative 

Short-term 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short-term 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Positive 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Positive 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Bar-tailed 

Godwit Regional Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

Directed 

lighting for 

construction 

area only used. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Accidental release 

of hazardous 

substances 

Low 

Negative 

Short-term 

Unlikely Minor: Non-

Significant 

CEMP, 

pollution 

prevention 

guidelines. 

Low 

Negative 

Short-term 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

increased vessel 

movements. 

Low 

Negative 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Permanent 

Minor Non-

Significant 

Operational 

Shoreline habitat 

modification 

Low 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Common 

Tern Regional 

Construction 

Habitat 

disturbance due 

to increased 

vessel traffic 

movements 

Low 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Disturbance due 

to construction 

noise and light 

pollution. 

Low 

Negative 

Short term 

Reversible 

Certain Minor: Non-

Significant 

Directed 

lighting for 

construction 

area only used. 

Low 

Negative 

Short term 

Reversible 

Minor Non-

Significant 

Construction 

Water quality 

effects. 

Low 

Negative 

Short-term 

Certain Minor: Non-

Significant 

CEMP, 

pollution 

prevention 

guidelines. 

Low 

Negative 

Short-term 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Operational 

Disturbance due 

to maintenance 

dredging and 

increased vessel 

movements. 

Low 

Negative 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Permanent 

Minor Non-

Significant 

Cormorant High Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Water quality 

effects. 

Low 

Negative 

Short-term 

Certain Minor: Non-

Significant 

CEMP, 

pollution 

prevention 

guidelines. 

Low 

Negative 

Short-term 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Permanent 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Permanent 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Curlew Regional 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Certain Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Operational 

Shoreline habitat 

modification 

Low 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Permanent 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Dunlin Moderate 

Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Habitat 

disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Shoreline habitat 

modification 

Negligible 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Permanent 

Unlikely Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Eider Regional 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements. 

Low 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Certain Non-

Significant 

Directed 

lighting for 

construction 

area only used. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 



  

 

11-57 

 
 

 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Construction 

Water quality 

effects 

Low 

Negative 

Short-term 

Reversible 

Unlikely Non-

Significant 

CEMP, 

pollution 

prevention 

guidelines. 

Low 

Negative 

Short-term 

Reversible 

Minor Non-

Significant 

Construction 

Accidental nest 

destruction. 

Medium 

Negative 

Permanent 

Unlikely Moderate: 

Significant 

Pre-

construction 

surveys, 

Breeding Bird 

Protection 

Plan. 

Negligible 

Negative 

Permanent 

Negligible 

Non-

Significant 

Operational 

Habitat 

modification 

Low 

Positive 

Permanent 

Certain Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Operational 

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Permanent 

Certain Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Goldeneye High Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements. 

Low 

Negative 

Short Term 

Reversible 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Long-tailed 

duck Regional Construction 

Disturbance due 

to water quality 

effects at dredge 

disposal site 

Low 

Negative 

Short-term 

Reversible 

Near-certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short-term 

Reversible 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Operational  

Disturbance due 

to maintenance 

dredging and 

vessel 

movements. 

Low 

Permanent 

Certain Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Oyster 

catcher 
Regional 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Shoreline habitat 

modification 

Negligible 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Red-breasted 

Merganser High Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Certain Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Positive 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Redshank Regional Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Shoreline habitat 

modification 

Negligible 

Permanent 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Scaup Regional 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Positive 

Permanent 

Certain Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Positive 

Permanent 

Minor Non-

Significant 

Shag High Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Construction 

Water quality 

effects 

Low 

Negative 

Short-term 

Reversible 

Certain Minor: Non-

Significant 

CEMP, 

pollution 

prevention 

guidelines. 

Low 

Negative 

Short-term 

Reversible 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 
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 Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

Slavonian 

grebe High Local 

Construction 

Disturbance due 

to increased 

vessel traffic 

movements 

Negligible 

Negative 

Short Term 

Reversible 

Certain Negligible: 

Non-

Significant 

No specific 

mitigation 

required. 

Negligible 

Negative 

Short Term 

Reversible 

Negligible 

Non-

Significant 

Construction 

Disturbance due 

to noise and light 

pollution. 

Low 

Negative 

Short Term 

Reversible 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Negative 

Short Term 

Reversible 

Minor Non-

Significant 

Operational 

Habitat 

modification 

Low 

Permanent 

Unlikely Minor: Non-

Significant 

No specific 

mitigation 

required. 

Low 

Permanent 

Minor Non-

Significant 

Key 

 Significant Effect 
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12 Ecology - Marine Mammals 

12.1 Introduction 

In this chapter the potential effects on marine mammals are discussed and assessed.  

Mitigation measures required to minimise impacts are identified and residual effects assessed.   

Effects associated with changes in underwater acoustics and water quality will be considered 

within Chapters 7 and 21 respectively.  Information with regard to vessel movements relevant 

to this Chapter is provided in Chapter 20: Navigation. 

12.2 Regulations and Sources of Information 

Regulations and guidance pertaining to ecology and biodiversity are outlined in Chapter 10: 

General Ecology.  This section specifically details the regulations and guidance relevant to 

marine mammals. 

12.2.1 Planning Framework 

The Scottish National Marine Plan provides General Planning Principles (GEN), of which the 

following apply to the marine mammal assessment: 

• GEN 9 Natural heritage: Development and use of the marine environment must: 

o Comply with legal requirements for protected areas and protected species; 

o Not result in significant impact on the national status of Priority Marine 

Features; 

o Protect and, where appropriate, enhance the health of the marine area; 

• GEN 13 Noise: Development and use of the marine environment should avoid 

significant adverse effects of man-made noise and vibration, especially on species 

sensitive to such effects. 

12.2.2 European and International Regulations 

Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and 

flora, known as the ‘Habitats Directive’ was adopted in 1992. The Directive is the means by 

which the European Union meets its obligations under the Bern Convention. All species of 

cetacean occurring in UK waters are listed in Annex IV of the Habitats Directive as European 

Protected Species (EPS) where the deliberate killing, disturbance or the destruction of these 

species or their habitat is prohibited. 

In addition, species listed in Annex II of the Habitats Directive, which are native to the UK 

should be conserved through the designation of Special Areas of Conservation (SACs). Two 

species of cetacean present in UK waters are listed in Annexe II; the bottlenose dolphin 

(Tursiops truncatus) and the harbour porpoise (Phocoena phocoena). Two species of pinniped, 

the grey (Halichoerus grypus), and common (Phoca vitulina) seals, are also listed in Annex II of 

the Habitats Directive. Since 1994 all SACs, in combination with Special Protection Areas (SPAs) 

comprise the UK contribution to the Natura 2000 ecological network of protected sites. 

Although not afforded the strict protection of EPS through the Habitats Directive, grey and 

common seals are listed in Annex V of the Habitats Directive. As such they are defined as 

species of community interest; therefore, taking in the wild may be subject to management 

measures. 

As such, species listed on Annexes II, IV, and V of the Habitats Directive are considered sensitive 

species for the purposes of this assessment.  
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12.2.3 National Legislation 

The primary legislative instrument transposing the Habitats Directive into UK law is The 

Conservation (Natural Habitats, &c.) Regulations 1994 (the Habitats Regulations). All cetaceans 

are listed under Schedule 2 of the Habitats Regulations meaning it is an offence to: 

• Deliberately capture or kill a wild animal of a European protected species; 

• Deliberately disturb any such animal; or 

• Damage or destroy a breeding site or resting place of such an animal. 

The Habitats Regulations also provide protection to SACs, since they require that any proposal 

which has the potential to result in a negative Likely Significant Effect (LSE) to a SAC or its 

designated features, to be subject to a Habitats Regulations Appraisal (HRA) and, if necessary, 

an Appropriate Assessment (AA).  The HRA and AA process ensures that no development can 

be consented if it may cause adverse effects on the integrity of a Natura Site, unless there are 

no alternatives, and there is an Imperative Reason of Overriding Public Importance for the 

development to be constructed.  

The Wildlife and Countryside Act 1981, and Nature Conservation (Scotland) Act 2004 provide 

further protection to marine mammals. Cetaceans are listed in Schedule 5 of the Wildlife and 

Countryside Act 1981, which prohibits their deliberate killing, injuring or disturbance. The 

Nature Conservation (Scotland) Act 2004 makes amendments to the Wildlife and Countryside 

Act in Scottish waters, including the addition of 'reckless' acts to offences against species 

protection, which makes it an offence to intentionally or recklessly disturb a cetacean.  

The Marine (Scotland) Act 2010 makes it an offence to disturb seals at any designated haul 

out location and to kill, injure or take seals anywhere. 

12.2.4 Other Guidance 

The Marine (Scotland) Act 2010 sets out duties on the Scottish Ministers to ensure Scotland’s 

seas are managed sustainably.  In order to help meet this requirement, the Joint Nature 

Conservation Committee (JNCC) and Scottish Natural Heritage (SNH) have produced a list of 

habitats and species occurring in Scottish waters, which are noted for their conservation 

importance; these are referred to as Priority Marine Features (PMFs). Thirteen cetacean species, 

and both grey and common seals are included in the PMF list [Tyler-Walters et al., 2016].  

Inclusion in the PMF list does not provide any additional legal protection, however due 

consideration must be provided in Impact Assessments, and as such all PMFs are considered 

sensitive for the purpose of this assessment. 

Guidance is also provided by JNCC and SNH regarding possible mitigation measures to reduce 

impacts on marine mammal species.  These include: 

• JNCC, 2010. JNCC Guidelines for minimising the risk of injury to marine mammals from 

piling noise. 

• SNH, 2017. The Scottish Marine Wildlife Watching Code. 
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12.3 Method of Assessment 

12.3.1 Baseline Methodology 

The marine mammal populations likely to utilise the waters in the vicinity of the proposed 

Phase 4 Development have been the subject of numerous surveys and studies in recent years.  

As such, detailed and up-to-date marine mammal data is available for the area, and so no 

dedicated baseline surveys have been undertaken.  Information and monitoring data from 

various sources have been reviewed to gain a detailed appraisal of the current baseline. This 

included: 

• The modelling of marine mammal interactions with regard to port developments and 

vessel movements commissioned by SNH (Lusseau et al., 2011 & Lusseau, 2013),  

• The information gathered during the Phase 3 construction passive acoustic monitoring 

(PAM) and marine mammal observations (MMO) (Affric, 2015),  

• The 2017, University of Aberdeen’s Strategic Regional Pre-Construction Marine 

Mammal Monitoring Programme (MMMP) Annual Report (Graham et al., 2017a). 

• Scientific Advice on Matters Related to the Management of Seal Populations: 2017 

(SCOS, 2017). 

12.3.2 Impact Assessment Methodology 

The evaluation of receptors, magnitude of impact and significance evaluation follows the 

methodology laid out in Chapter 10, Section 10.3.  

12.4 Baseline  

12.4.1 Designated Sites 

There are several designated sites relevant to the proposed development site. The sites taken 

forward for assessment which are relevant to marine mammals are shown in Table 12.4.1, along 

with their qualifying features. Figure 12.4.1 provides a map showing the locations of the 

designated sites relative to the proposed development. 
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Table 12.4.1 Designated Sites Relevant to Marine Mammal Interests. 

Site 

Direction 

and 

Distance 

by Sea 

Value Qualifying Feature(s) 

Moray Firth SAC 
6km 

East 
International 

• Designated for bottlenose dolphin 

(Tursiops truncatus) 

• Subtidal sandbanks 

Dornoch Firth & 

Morrich More SAC 

45km 

North 

East 

International 

• Atlantic salt meadows  

• Coastal dune heathland  

• Dune grassland  

• Dunes with juniper thickets  

• Estuaries  

• Glasswort and other annuals colonising 

mud and sand  

• Common seal (Phoca vitulina)  

• Humid dune slacks  

• Intertidal mudflats and sandflats  

• Lime-deficient dune heathland with 

crowberry  

• Otter (Lutra lutra)  

• Reefs  

• Shifting dunes  

• Shifting dunes with marram  

• Subtidal sandbanks 

Southern Trench pMPA 
70km 

East 
National 

• Burrowed mud  

• Fronts  

• Minke whale (Balaenoptera acutorostrata) 

• Shelf deeps 

• Sub-glacial tunnel valleys and moraines  

• Submarine Mass Movement - slide scars 

Faray & Holm of Faray 

SAC 

200km 

North 

East 

International • Grey seal (Halichoerus grypus) 

Firth of Tay & Eden 

Estuary SAC 

290km 

South 

East 

International 

• Estuaries 

• Common seal (Phoca vitulina) 

• Intertidal mudflats and sandflats 

• Subtidal sandbanks 
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Figure 12.4.1. Map Showing Locations of the Designated Sites Relevant to Marine Mammal Interests. 
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12.4.1.1 Moray Firth SAC 

The Moray Firth SAC is designated for the conservation of bottlenose dolphins (Tursiops 

truncatus), under the European Habitats Directive. The area is of key importance to the UK east 

coast bottlenose dolphin population, and is regularly utilised by over 100 individuals annually, 

which equates >50% of the population [Cheney et al., 2018]. It has been shown that the 

percentage of the population utilising the SAC has declined, however this is likely due to the 

fact that the population size is increasing, and hence the population is utilising a larger habitat 

area [Cheney et al., 2018]. 

12.4.1.2 Dornoch Firth and Morrich More SAC 

The Dornoch Firth and Morrich More SAC is designated in part due to its importance to the 

Moray Firth common seal (Phoca vitulina) population, under the European Habitats Directive. 

The seals use the sand banks and shorelines as haul outs and breeding sites, and it is estimated 

that nearly 2% of the UK common seal population utilise the area [JNCC, 2018]. 

12.4.1.3 Southern Trench pMPA 

The Southern Trench proposed Marine Protected Area (pMPA) is designated in part due to the 

presence of ocean fronts, which accumulate nutrients, plankton and fish species.  As a result, 

the area can be considered a biodiversity hotspot, which attracts higher trophic level foragers; 

minke whales (Balaenoptera acutorostrata) are noted as being sighted particularly frequently 

in the northern section of the pMPA [SNH, 2014]. Paxton et al., [2014] state that the pMPA is 

persistently predicted to support above average densities of minke whales, compared to the 

wider Scottish territorial waters. 

12.4.1.4 Faray and Holm of Faray SAC 

The Faray and Holm of Faray SAC is designated as a grey seal (Halichoerus grypus) breeding 

colony under the European Habitats Directive.  The area supports the second largest grey seal 

breeding colony in the UK and contributes around 9% of annual pup production [JNCC, 2018]. 

While grey seals regularly utilise the Moray Firth, they are only very rarely observed within the 

Cromarty Firth [Affric, 2015], and hence it is considered very unlikely that grey seals from the 

Faray and Holm of Faray SAC will be in the vicinity of the proposed development. 

12.4.1.5 Firth of Tay and Eden Estuary SAC 

The Firth or Tay and Eden Estuary SAC is designated for supporting a nationally important 

breeding colony of common seals (Phoca vitulina), under the European Habitats Directive.  It 

is estimated that approximately 600 seals use the area as a haul out, which comprises 

approximately 2% of the UK common seal population [JNCC, 2018]. Given the relatively short 

distances of common seal foraging trips, (typically 50 km), it is considered unlikely that 

common seals from the Firth of Tay and Eden Estuary SAC will be in the vicinity of the proposed 

development. 

12.4.2 Species Accounts 

12.4.2.1 Harbour Porpoise – International Importance 

The harbour porpoise is distributed throughout temperate and subarctic waters of the North 

Pacific and North Atlantic oceans and is the most abundant cetacean to occur in north west 

European shelf waters [Evans et al., 2003]. It is the most frequently sighted and widely 

distributed cetacean species in UK waters, where the highest densities occur along the North 

Sea coast, around the Northern Isles and the Outer Hebrides, and off Pembrokeshire in Wales 
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[Northridge et al., 1995; Evans et al., 2003; Reid et al., 2003]. Harbour porpoise are found in 

three main populations around the UK; West Scotland, Celtic and Irish seas and the North Sea. 

The North Sea population, from which animals in the vicinity of the development will originate, 

is estimated to be 227,298 individuals [IAMMWG 2015].  

The harbour porpoise is found within Scottish waters throughout the year [Evans et al., 2003], 

with limited information on seasonal movements of harbour porpoise [Reid et al., 2003]. 

However, harbour porpoises are known to be numerous along the east coast of Scotland, with 

the highest densities found in waters shallower than 100m [Reid et al., 2003].  There have been 

no published dedicated studies within the Cromarty Firth. Reports published by Bailey et al. in 

2010, and Williamson et al. in 2016 found harbour porpoises to be prevalent in the outer Moray 

Firth, and less frequently detected at the Sutors, in the entrance to the Cromarty Firth. During 

the summer of 2016, a Passive Acoustic Monitoring (PAM) buoy was deployed at the Sutors, 

in order to provide mitigation for dredging disposals.  Following the completion of the 

dredging works the device was left in situ, and monitored by the University of Aberdeen 

Lighthouse Field station.  The PAM buoy was configured to automatically detect and record 

harbour porpoise echolocation clicks. The results of this study have not been published at the 

time of writing; however, initial results reveal that harbour porpoises are detected regularly in 

the entrance to the Cromarty Firth [Thompson pers. comm.]. These findings contradict the 

results reported by Bailey et al. in 2010.  

During the marine mammal monitoring conducted for the Phase 3 development, harbour 

porpoises were the most frequently detected marine mammal at the Invergordon Service Base.  

A total of 181 porpoise encounters were recorded during 6 months of archival acoustic 

monitoring between June-December 2014, combined with 267hr of visual observations [Affric 

2015]. A prominent peak was observed in the number of harbour porpoise detections between 

the months of August-October [Affric 2015]. A strong diel variation in harbour porpoise 

detections was also noted; the animals were most frequently detected during the late evening 

to early morning, with fewer detections during the day regardless of whether construction 

activities were ongoing [Affric 2015]. 

12.4.2.2 Bottlenose Dolphin - International Importance 

Bottlenose dolphins have a worldwide distribution [Reid et al., 2003] and are distributed 

throughout the UK shelf waters, primarily close to shore; two larger aggregations are found in 

the Moray Firth and Cardigan Bay (Wales). Bottlenose dolphins are a highly mobile species, 

and the animals from the Moray Firth have been shown to range from the north coast of 

Scotland in the north, to the Firth of Forth in the south [Cheney et al. 2013].  In order to account 

for this geographic range, the Moray Firth population is included within the ‘Coastal East 

Scotland’ population, which is estimated to include 195 individuals [Cheney et al. 2017; 

IAMMWG 2015].  The population size of the Coastal East Scotland management unit has 

increased since 1990 from an estimated 101 individuals, to the current estimate of 195 

individuals [Cheney et al. 2017]. The animals that may be affected by the proposed 

development will be part of this management unit. The Moray Firth bottlenose dolphin 

population is present year-round [Reid et al. 2003]. 

The Moray Firth SAC is designated for bottlenose dolphins; the designation extends into the 

Cromarty Firth, and is approximately 6km to the east of the proposed development at its 

closest point [Marine Scotland 2018]. The Sutors, at the entrance to the Cromarty Firth has 

been identified as an important foraging area for bottlenose dolphins, and the species is 
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regularly present in this area [Cheney et al. 2014]. Initial results from the current PAM buoy 

deployment at the Sutors confirms this finding, with bottlenose dolphins detected in the 

Sutors on most days [Thompson pers. comm.]. 

No dedicated studies have been conducted of bottlenose dolphin utilisation of the Cromarty 

Firth.  However, bottlenose dolphins were detected in the vicinity of the proposed 

development during the Phase 3 Development construction marine mammal observations 

[Affric 2015]. Bottlenose dolphins were not regularly present in the area, with only 34 

detections during 6 months of archival acoustic monitoring between June-December 2014, 

combined with 267hr of visual observations [Affric 2015]. Bottlenose dolphins were most 

frequently detected during the moths of June to September and were more regularly present 

during hours of daylight [Affric 2015].  When observed visually, they rarely remained in close 

proximity to the proposed development, but were more often transiting past, either moving 

in an easterly or westerly direction [Affric 2015]. 

12.4.2.3 Common Seal - International Importance 

Common seals have a circumpolar distribution, with 30% of the European population located 

in the UK; 79% of this population is found in Scotland. Common seals are widespread around 

the west coast of Scotland, throughout the Hebrides and Northern Isles [SCOS 2017]. On the 

east coast their distribution is more restricted, with concentrations in the major estuaries of 

the Firth of Tay and the Moray Firth [SCOS, 2017]. The common seal count in Scotland is 25,150 

[SCOS 2017].  

Seals in the UK are divided into management units; the Phase 4 Development is situated within 

the Moray Firth management area where the population is currently estimated to be at least 

940 individuals. The Moray Firth population is noted to be fluctuating, following an increase 

of 40% in 2010 [SCOS 2017].  

Common seals are present in UK waters year-round. Pups are born during the summer in June 

and July.  During this period, females spend a high proportion of time ashore with their pups 

[Hammond et al., 2003; SCOS, 2015]. Common seals moult in August [SCOS, 2015] and 

numbers at haul out sites are highest at this time.  

The Cromarty Firth designated non-breeding common seal haul out site is located 

approximately 9km south west of the proposed development, on the intertidal sandbanks 

between the Cromarty Bridge and the Storehouse of Foulis [Marine Scotland 2018]. In 2016 

aerial surveys recorded 72 common seals at the Cromarty Firth haul out site [SCOS 2017]. The 

Beauly Firth designated common seal haul out lies approximately 20km south west of the 

proposed development (38km through the water) [Marine Scotland 2018]. The 2016 aerial 

surveys counted 30 common seals on the Beauly Firth haul out [SCOS 2015]. The Dornoch Firth 

and Morrich More SAC is located approximately 18km north east of the proposed 

development in a straight line (45km through the water), for which common seals are a 

qualifying interest [Marine Scotland 2018]. 85 common seals were counted in the Dornoch 

Firth and Morrich More SAC in 2016 [SCOS 2017]. 

Common seals were the second most frequently observed marine mammal during the marine 

mammal monitoring conducted for the Phase 3 Development during 2014. A total of 95 

common seal sightings occurred during 267 hr of visual observations [Affric 2015]. It was noted 

that common seals cannot be recorded acoustically, as such, the detection effort was 

considerably less than for cetaceans. If effort is corrected for, it is likely that common seals 
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were the most regularly encountered marine mammal during the Phase 3 monitoring [Affric 

2015]. The animals were observed almost daily, either milling and bottling in the vicinity of the 

development works or transiting past the development to or from the Cromarty Firth haul out 

[Affric 2015].  

12.4.2.4 Grey Seal – International Importance 

Grey seals occur only in the north Atlantic and Barents and Baltic Seas, with their main 

concentrations located along the Canadian and US eastern seaboards and in north east Europe 

[SCOS, 2017]. The UK contains around 38% of the total world breeding population of grey 

seals and 88% of those breed in Scotland, with major concentrations in the Outer Hebrides 

and Orkney [SCOS, 2017]. In 2016 the total UK grey seal population was estimated to be 

141,000 individuals [SCOS, 2017].  

Grey seals breed in the autumn, with pupping occurring between August and December 

[SCOS, 2015] although in northern Scotland most pupping occurs between October and late 

November [Hammond et al., 2003]. Moulting occurs between December and April [Hammond 

et al., 2003; SCOS, 2017]. Designated breeding grey seal haul out sites are concentrated in the 

Northern Isles, Orkney and Shetland, and in the Outer Hebrides. Non-breeding haul out sites 

are also concentrated at these locations, in addition to various sites along the west coast of 

Scotland and along some of the east coast as far south as the Moray Firth.  

There are no designated grey seal haul outs or breeding sites within 60km of the proposed 

Phase 4 Development, and the closest SAC designated for grey seals is the Faray and Holm of 

Faray SAC, located approximately 200km to the north east of the proposed development 

(through the water). Grey seals are only very infrequently observed within the Cromarty Firth 

[SCOS 2017]. During the 2014 Phase 3 Development marine mammal monitoring, there was 

only one confirmed grey seal sighting in the vicinity of the Invergordon Service Base [Affric, 

2015].  

12.4.2.5 Minke Whale – International Importance 

The minke whale is the most common baleen species recorded in British continental shelf 

waters, including in the north western North Sea [Reid et al, 2003, and Evans 2008]. They feed 

mainly in shallower water over the continental shelf, rather than out in the open ocean. They 

regularly appear around sandbanks or where upwellings bring nutrients and fish near the 

surface, or in the strong currents around headlands and small islands [Reid, et al, 2003].  

Minke whales throughout British and Irish waters are considered a single population of 23,528 

individuals, although this is reported to be an underestimate [IAMMWG, 2015]. Paxton et al. 

[2014] compiled a density surface for minke whales in Scottish waters, based on effort adjusted 

observations between the years 2000 and 2012. This showed that the Moray Firth supports a 

higher than average density of minke whales, compared to wider Scottish territorial waters, 

however the highest densities are concentrated in the southern outer Moray Firth, within the 

area enclosed by the Southern Trench pMPA. Minke whales are encountered in the inner 

Moray Firth however, with a modelled density of between 0.1-0.5 animals per km2 [Paxton et 

al. 2014]. Minke whales are very infrequently present within the Cromarty Firth, and were never 

observed during the Phase 3 marine mammal monitoring [Affric, 2015]. 

Minke whales are most frequently observed in Scottish waters between July and September 

but are present from May to October [Reid et al, 2003]. 
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12.5 Impact Assessment 

The assessment of effects during construction is based upon the project description outlined 

in Chapter 3. The following are potential impacts on the valued marine mammal receptors 

which may be associated with the Phase 4 Development: 

• Increases in vessel traffic movement causing disturbance and displacement during 

construction and operation; 

• Increased underwater noise emission levels causing disturbance, displacement, and 

possibly injury during construction; 

• Localised habitat degradation resulting from effects on water quality during 

construction and operation;  

• Physical injury resulting from marine mammal interactions with site operations during 

construction; and 

• Habitat loss resulting from the construction of the new berth and laydown area during 

operation. 

12.5.1 Construction  

12.5.1.1 Vessel Traffic Movements 

As detailed in Chapter 20: Navigation, a total increase from the current vessel movement 

baseline of 150 additional vessel movements are expected during the 17-month construction 

phase for the Phase 4 Development. This equates to an annual increase of 103 movements per 

year during construction. These could occur in combination with a predicted annual increase 

of 100 vessel movements associated with the Port of Cromarty Firth’s (PoCF’s) offshore oil and 

gas decommissioning plans [Affric, 2017]. As such a maximum total increase from baseline of 

205 vessel movements per year could occur during the 18-month construction period for the 

Phase 4 Development. It should be noted that this figure is pessimistic, as the exact numbers 

are unknown, so a conservative approach has been adopted.  The real increase in vessel 

movements is likely to be lower. 

Vessel traffic movements result in underwater noise emissions both directly, though thrusters 

and propulsion systems, and indirectly, from engine and other operational noises on board 

that are transferred through the hull.  In addition, the physical presence of vessels can cause 

disturbance, in conjunction with the underwater noise emissions [Pirotta et al, 2015]. It has 

been demonstrated previously that repeated behavioural responses to vessel traffic can alter 

the activity of marine mammals, and hence effect their energy budget.  As a result, marine 

mammals may reduce their reproductive effort, in order to compensate for the additional 

energy costs resulting from the disturbance [Lusseau 2003 & Lusseau et al 2006].  Exposure to 

anthropogenic noise can therefore lower the growth rate of marine mammal populations; 

threatening their conservation status [Schick et al 2013]. 

In order to understand how an increase in vessel movements could affect the marine mammal 

species in the vicinity of the proposed development, it is necessary to ascertain the level of 

increased exposure to vessel presence and noise that will result from the proposed activities.  

Two notable studies have been conducted to predict the impacts of theoretical increases in 

vessel traffic to the Moray Firth bottlenose dolphin population.  In 2011 SNH commissioned 

Lusseau et al., to develop a framework to predict the population consequences for the Moray 

Firth bottlenose dolphins, of several hypothetical increases to vessel movements from 

potential developments in the region [Lusseau et al, 2011].  In 2013 Lusseau published a 
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second study, which modelled the potential cumulative impacts on the bottlenose dolphin 

populations of three development proposals within the Moray Firth area and included the 

effects of increased vessel movements during the operational phases [Lusseau 2013]. 

The 2011 report considered the hypothetical development of an offshore renewables 

fabrication facility at Nigg in the Cromarty Firth, that would result in an additional 800 vessel 

movements per year within in the Moray Firth SAC, occurring at an even rate throughout the 

year [Lusseau et al 2011].  This scenario modelled the impacts of a total of 940 vessel 

movements from Nigg per year, including the existing shipping levels. It was found that this 

scenario would not result in an appreciable change in the exposure of dolphins to vessel traffic 

within the Moray Firth SAC, and hence would not result in any significant effect on the 

designated site [Lusseau et al 2011].   

Lusseau’s 2013 study built on the output of the 2011 report, in considering the predicted 

increase in vessel movements for proposed Port developments at Invergordon, Nigg and 

Ardersier, using the figures presented in the environmental statements for each development. 

The model examined the cumulative effect of the three developments on the Moray Firth SAC 

and included the effects of additional piling noise during the construction phases. This model 

also considered the impacts from the construction of two offshore windfarms within the Moray 

Firth [Lusseau 2013]. Table 12.5.1 details the predicted increase in vessel movements during 

the operational phases of the three harbour developments, as presented in the respective 

environmental statements. 

Table 12.5.1. Predicted Increase in Operational Vessel Movements of the Three Proposed Developments 

Considered by the Lusseau 2013 Report; taken from the Environmental Statements [Affric 2013, Grontmij 

2013, and Savils 2013]. 

Development 

Predicted Additional 

Operational Vessel 

Movements 

Status 

Invergordon Phase 3 (Berth 5 

and associated laydown) 
300 per year Constructed 

Nigg South Quay Extension 400 per year Constructed 

Ardersier Offshore Renewables 

Manufacturing and Port 

Facility. 

680 per year 

On hold: Marine Licence extended, 

but no indication of commencing 

works. 

Total: 1380 per year  

The assessment of the cumulative impacts of the three harbour developments together with 

two offshore windfarms in the Moray Firth SAC, suggested that the proposals may result in a 

small, but transient decline in the bottlenose dolphin population. However, the report found 

that the decline was predominantly due to increased exposure to percussion piling noise 

during the construction phases of the associated windfarm developments, and not related to 

increased vessel traffic [Lusseau 2013]. These results demonstrate that an increase of 1,380 

vessel movements per year will not result in a significant effect on the east coast bottlenose 

dolphin population. 

Since the construction of the Invergordon and Nigg developments, the number of vessel 

movements in the Cromarty Firth has not increased to the levels predicted by the 

environmental statements. In fact, there has been a significant decrease of 215 annual vessel 

movements since the Invergordon and Nigg projects were completed in 2014; between 2011-
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2014 the average number of vessel movements was 1,350, while the average number of 

movements between 2015 and 2017 was 1,135.  This is partly due to the downturn in the oil 

and gas industry, but also due to a change in time scales for the two windfarm projects.  The 

construction programmes for the windfarm projects have now changed so the construction 

phases will not overlap, and as such the annual numbers of vessel movements will not reach 

the levels considered by Lusseau’s model. 

Therefore, the temporary annual increase of 203 vessel movements per year associated with 

the Phase 4 construction, together with the oil and gas decommissioning operations, is already 

accounted for by the current models, and has been shown not to result in any significant effect 

on the Moray Firth SAC [Lusseau et al 2011, and Lusseau 2013]. The potential effects of 

construction vessel movements on bottlenose dolphins and the Moray Firth SAC are therefore 

assessed as negligible, short term, and reversible, the resulting effect is minor: Non-

Significant. 

Similar modelling has not been conducted for harbour porpoises, grey seals or minke whales 

in the Moray Firth. However, these species have similar ranges and distributions to bottlenose 

dolphins in the Moray Firth [Northridge et al., 1995; Evans et al., 2003; Reid et al., 2003, SCOS, 

2017], and as such the Lusseau [2013] model can still be used to infer the likely increase in 

exposure to vessel traffic.  The predicted increase of 1,380 vessel movements a year considered 

by the model only led to an increase in daily usage of between 3-4min per day, in the 1km2 

cells commonly transited by vessel traffic.  Vessel usage of cells which are not on normal traffic 

routes were not affected by the predicted increase in vessel movements, although it was noted 

that in heavily used areas (approaches to ports and harbours) the usage could increase by 

15min per km2 per day [Lusseau, 2013].   It is acknowledged that some species, specifically 

harbour porpoises and minke whales, may be more sensitive to vessel traffic than bottlenose 

dolphins [Culloch et al., 2016].  This notwithstanding, the increases in vessel movements are 

relatively small, and as such are highly unlikely to cause any significant increase in disturbance 

to harbour porpoises, grey seals or minke whales, especially since marine mammals in this area 

are already exposed to existing vessel traffic transiting the Firth. Therefore, the potential effects 

on these species, and the Southern Trench pMPA are assessed as negligible, short term, and 

reversible, the resulting effect is minor: Non-Significant. 

While no modelling has been conducted to investigate the potential impacts of increased 

vessel movements on common seals, Onoufriou et al. conducted a study to investigate the 

interactions between common seals and vessels in the inner Moray Firth [Onoufriou et al., 

2016].  This study used a combination of GPS telemetry to track common seals and Automated 

Identification System (AIS) vessel tracking to investigate interactions.  A total of 78 interactions 

were observed, where a ship and seal were less than 100m apart. The report concluded that 

common seals did not show any apparent response, and neither moved towards or away from 

close passing vessels [Onoufriou et al., 2016].   The lack of response from common seals to 

vessel traffic, means that the predicted effects on common seals and the Dornoch Firth and 

Morrich More SAC resulting from the increase in vessel movements from the proposed Phase 

4 construction works are assessed as negligible, short term, and reversible. The resulting 

effect is minor: Non-Significant. 
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12.5.1.2 Underwater Noise  

Underwater noise emissions will result from the construction activities associated with the 

proposed Phase 4 Development.  Further detail on the proposed construction techniques is 

provided in Chapter 3: Project Description. Marine mammals use acoustics for both 

communication and foraging, and as such are particularly sensitive to underwater noise.  

Underwater noise emissions can result in disruption of foraging behaviour, displacement, 

masking of communications, disturbance, and injury.  A detailed underwater noise model has 

been undertaken for impact piling works required for the Phase 4 Development, the results of 

which are presented in Chapter 7: Underwater Piling Noise.  This section will consider the 

following underwater noise sources and impacts on marine mammals arising from: 

• General Marine Construction Techniques including; 

o Rock revetment construction, (including armour placement); 

o Dredging;  

• Impact Piling; and 

• Vibro Piling. 

These potential effects will be considered in turn.  

General Marine Construction Techniques 

The underwater noise emission levels resulting from dredging (including backhoe and suction 

hopper dredgers), and rock revetment construction (including the placement of rock armour) 

were assessed during the Phase 3 Development of the Invergordon Service Base [Affric, 2015]. 

The measured source underwater noise levels for these activities are provided in Table 12.5.2; 

the noise sources were found to be continuous and not impulsive so the root mean squared 

(RMS) metric is used. 

Table 12.5.2 Measured Underwater Noise Source Levels Resulting from Dredging and Rock Revetment 

Construction During the Phase 3 Development [after Affric, 2015]. 

Activity Metric 
Source Sound Pressure Level 

(dB re 1µPa) 

Dredging (Backhoe and Suction Hopper) RMS 144 

Rock Revetment Construction (including 

Rock Armour Placement) 
RMS 157 

The United States National Marine Fisheries Service (NMFS) propose a conservative threshold 

of 160dB re 1µPa for the onset of behavioural disturbance in marine mammal species [NMFS, 

1995]. The measured underwater sound pressure levels resulting from dredging and rock 

revetment construction during the Phase 3 construction did not exceed the NMFS marine 

mammal disturbance threshold. As such the underwater noise emissions from these activities 

do not have the potential to cause disturbance or injury to marine mammals, and the potential 

effects are assessed as negligible, short term, and reversible, and the resulting effect is 

minor: Non-Significant. 

Impact Piling 

In order to form the quay wall for the new berth at the Phase 4 Development, a combination 

of cylindrical and sheet pile quay wall will be constructed, as described in Chapter 3. Ground 

investigations conducted to inform the design of the development have revealed very dense 

glacial tills in the area, which means that impact piling will be necessary in addition to vibro 

piling to drive the piles to their design depth.   The use of impact piling hammers will result in 
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emissions of broadband underwater noise, with maximum energy in the frequency range of 

150Hz to 1kHz.  The frequency and sound power level of the piling noise means it has the 

potential to cause injury and disturbance to the marine mammal receptors in the vicinity of 

the development site. The quay wall piling operations are expected to have a duration of 

approximately 5 months, and piling will only be conducted between the hours of 07:00 to 

19:00 to minimise the effects of in-air noise as discussed in Chapter 6.  

A comprehensive underwater noise model for impact piling was conducted in order to assess 

the magnitude of potential impacts on marine mammal receptors resulting from the proposed 

piling works.  The model utilised predicted source noise levels from monitoring of impact piling 

of comparable cylindrical and sheet piles; together with environmental data including 

bathymetry and seabed properties; in order to ascertain how the underwater piling noise will 

dissipate in the Cromarty Firth and surrounding waters.  Further details of the noise modelling 

are provided in Chapter 7 and Appendix G.1. 

The outputs of the piling noise model were then compared against the latest marine mammal 

auditory injury impact criteria provided by the NMFS [NMFS, 2016], in order to estimate the 

ranges from the piling works at which different magnitudes of acoustic impact may occur. The 

NMFS criteria groups marine mammals into functional hearing groups and applies filters to 

the unweighted noise to approximate the hearing response of the receptor. The hearing 

groups given in the NMFS [2016] criteria, together with marine mammal receptors relevant to 

the Phase 4 Development are summarised in Table 12.5.3. 

Table 12.5.3 Functional Hearing Groups, and Relevant Marine Mammal Receptors [after NMFS, 2016]. 

Hearing group 
Relevant Marine Mammal 

Receptors 
Generalised Hearing Range 

Low Frequency (LF) 

Cetaceans 

Minke Whales 

Southern Trench pMPA 
7Hz to 35kHz 

Mid Frequency (MF) 

Cetaceans 

Bottlenose Dolphins 

Moray Firth SAC 
150Hz to 160kHz 

High Frequency (HF) 

Cetaceans 
Harbour Porpoises 275Hz to 160kHz 

Phocid Pinnipeds (PW) 

(underwater) 

Grey Seals 

Common Seals 

Dornoch Firth and Morrich More SAC 

50Hz to 86kHz 

NMFS [2016] presents unweighted peak criteria (SPLpeak) and cumulative, frequency weighted 

sound exposure criteria (SELcum) for impact piling noise. The criteria are in relation to the onset 

of both Permanent Threshold Shift (PTS) where unrecoverable hearing damage may occur and 

Temporary Threshold Shift (TTS) where a temporary reduction in hearing sensitivity may occur 

in individual receptors. The NMFS [2016] injury criteria are summarised in Table 12.5.4, with 

further information provided in Chapter 7: Underwater Piling Noise. 
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Table 12.5.4 Acoustic Injury Criteria for Marine Mammals in Relation to Piling Noise [after NMFS, 2016]. 

Impact Piling Noise TTS Criteria PTS Criteria 

Functional 

Group 

SELcum 

(weighted)  

dB re 1 µPa2s 

SPLpeak 

(unweighted) 

dB re 1 µPa 

SELcum 

(weighted) 

dB re 1 µPa2s 

SPLpeak 

(unweighted) 

dB re 1 µPa2s 

LF Cetaceans 168 213 183 219 

MF Cetaceans 170 224 185 230 

HF Cetaceans 140 196 155 202 

PW Pinnipeds 170 212 185 218 

Potential marine mammal impacts from piling were assessed against both the unweighted 

SPLpeak and the frequency weighted SELcum criteria.  In order to adopt a conservative approach, 

the greater of the two impact ranges resulting from the different criteria was carried forward 

to the assessment, which in all cases resulted from the SELcum criteria. The maximum expected 

impact ranges for marine mammal functional hearing groups are presented in Table 12.5.5 

below.  Where the impact range exceeds 10m, the bearing from the source to where the 

maximum range is expected is also provided. 

Table 12.5.5 Maximum Predicted Marine Mammal Impact Ranges and Bearings Resulting from Impact Piling 

Operations. 

Impact Ranges PTS TTS 

Functional 

Group 

Cylindrical Piles 

500 kJ (1 hour) 

Sheet Piles 

120 kJ (1 hour) 

Cylindrical Piles 

500 kJ (1 hour) 

Sheet Piles 

120 kJ (1 hour) 

LF Cetaceans 690m at 084o  20m at 066o 7,000m at 088o 960m at 094o 

MF Cetaceans < 10m < 10m < 10m < 10m 

HF Cetaceans 690m at 084o 280m at 066o 2,750m at 086o 690m at 084o 

PW Pinnipeds 90m at 066o < 10m 690m at 084o 280m at 066o 

The greatest impact range is predicted for LF cetaceans as a result of impact piling the 

cylindrical piles, where noise levels could result in TTS for an animal fleeing from the noise 

source to a range of 7km to the east, and PTS could occur to a range of 960m to the east. The 

entrance to the Cromarty Firth is located ~10km to the east, and as such the TTS range does 

not extend into the Moray Firth. It is recognised that these impact ranges are in relation to 

injury, and sound levels which could result in disturbance will persist significantly further, 

although the narrow entrance to the Cromarty Firth means that piling noise is unlikely to 

propagate into the Moray Firth.  

The only LF cetacean receptors relevant to the Phase 4 Development are minke whales and 

the Southern Trench pMPA. As detailed in Section 12.4.2.5; minke whales are typically found 

in the outer Moray Firth, and only very occasionally recorded close to the entrance to the 

Cromarty Firth; they are even less frequently present within the Cromarty Firth.  While the TTS 

and PTS ranges for minke whales are large, they do not extend into any area frequently utilised 

by this species, so it is very unlikely that any individuals will be affected.  The potential effects 

on minke whales and the Southern Trench pMPA are therefore assessed as negligible, short 

term and reversible and the resulting effect is minor: Non-Significant. 
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Bottlenose dolphins and the Moray Firth SAC are both receptors in the MF cetacean functional 

group.  For this group, the impact ranges are all less than 10m, meaning that no permanent 

or temporary auditory injury can be expected for bottlenose dolphins, unless the animal is 

within 10m of the piling works, and there will be no direct impacts on the Moray Firth SAC, 

situated 6km to the east. While the risk of injury is very low, the sound field resulting from 

piling is likely to result in a zone of disturbance, which could inhibit bottlenose dolphins 

transiting past the works, or exclude them from the vicinity of the development site while piling 

is ongoing. However, Graham et al. [2017b] found that bottlenose dolphins were not excluded 

from sites in the vicinity of impact piling works during the East Quay construction at Nigg, in 

the east of the Cromarty Firth, although they did spend a slightly reduced period of time in 

the vicinity of the works while impact piling was ongoing.  It is also noted that piling is not 

continuous, and hence dolphins will be able to return to the area at night and other periods 

when piling is not ongoing. As such, impact piling noise may result in some disturbance to 

bottlenose dolphins, but previous studies have demonstrated this is unlikely to result in 

population level effects or affect the conservation objectives of the Moray Firth SAC. The 

effects are therefore assessed as low, short term, and reversible, and the resulting effect is 

moderate: Significant. 

Harbour porpoises are part of the HF cetacean functional group, for which the TTS impact 

range resulting from cylindrical pile driving extends 2.7km to the east of the site.  PTS could 

be experienced by harbour porpoises within 690m to the east of cylindrical pile driving. Hence 

there is a potential for the impact piling to result in both temporary and permanent auditory 

injury for harbour porpoises, which are known the regularly utilise the waters in the vicinity of 

the development [Affric, 2015].  The zone of disturbance will extend further than the injury 

impact ranges and has the potential to impair foraging and transiting animals. As with 

bottlenose dolphins, Graham et al. [2017b] found that harbour porpoises were not excluded 

from the waters around the Nigg East Quay development during impact piling operations but 

did reduce the amount of time spent in the area. It is also noted that, regardless of whether 

construction activities were ongoing, harbour porpoises were more regularly detected in the 

vicinity of Invergordon at night, during the marine mammal monitoring conducted for the 

Phase 3 Development [Affric, 2015].   Since piling operations will be restricted to the hours of 

07:00 – 19:00, the piling works will be ongoing during periods when harbour porpoises are 

less likely to be present in the area. It is considered that impact piling noise could cause injury 

and disturbance to the limited number of harbour porpoises utilising the Cromarty Firth, but 

is unlikely to result in population effects. The effects are therefore assessed as low, short term, 

and reversible, and the resulting effect is moderate: Significant. 

Both grey and common seals are part of the PW pinniped functional hearing group.  For this 

group the maximum PTS impact range from cylindrical piling extends 90m to the north east 

of the site, while the maximum TTS impact range extends 690m to the east.     

Since grey seals are only very rare visitors into the Cromarty Firth, it is extremely unlikely that 

a grey seal will be exposed to the piling noise.  The potential effects on grey seals are therefore 

assessed as negligible, short term, and reversible; the resulting effect is minor: Non-

Significant.   
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Common seals are frequently present in the Cromarty Firth, and hence there is the potential 

for piling noise to result in both permanent and temporary acoustic injury for this species, 

although permanent injury is only possible in very close proximity to the piling works.  The 

disturbance zone associated with piling noise may also occlude the Cromarty Firth in the 

vicinity of the development site.  This may prevent animals transiting to and from the non-

breeding haul out site at Foulis, which has been found to be utilised by over 70 individuals, 

equating to ~7% of the Moray Firth management group population [SCOS, 2017]. Considering 

that the injury ranges are relatively small, piling is not continuous so animals will be free to 

pass the development when piling is not ongoing, the Foulis haul out is not a breeding site, 

and that numerous other similar haul outs are available in the range of the Moray Firth 

common seals; the piling noise is unlikely to result in population level effects for this species. 

The effects of piling noise on common seals and the Dornoch Firth and Morrich More SAC are 

therefore assessed as low, short term, and reversible, and the resulting effect is moderate: 

Significant. 

Vibro Piling 

Vibro piling will be used in preference to impact piling, in so far as ground conditions permit.  

It is likely that the piles will be driven as far as possible using a vibro hammer, prior to being 

driven to full depth with an impact hammer. Vibro piling uses a vibrating hammer, resulting in 

a continuous broad band noise, which in general has a reduced sound pressure level compared 

to impact piling [Nedwell et al., 2003, Affric, 2015, & Graham et al., 2017]. As such it is likely 

that the acoustic injury and disturbance zones for marine mammals resulting from vibro piling 

will be less than those resulting from impact piling. 

However, at present no empirical underwater noise data is available for using a vibro hammer 

to install a quay wall of a comparable design to that used in the Phase 4 Development, and as 

such it is not possible to predict the associated impact ranges.  Therefore, until the noise levels 

resulting from vibro piling at Phase 4 can be determined, a conservative approach has been 

adopted, and the impacts to marine mammal receptors are assumed to be the same as those 

predicted for impact piling.   

12.5.1.3 Water Quality 

During construction there could be the following effects on water quality in relation to the 

marine mammal species:  

• Increased sediment loading in the water column, resulting from dredging, spoil 

disposal, infilling and site surface water runoff; and  

• Spillage of hazardous materials from machinery and equipment, and marine plant 

involved in the construction. 

These potential effects will be considered in turn.  

Increased Sediment Loading 

The rock revetment construction, infilling works, dredging and spoil disposal operations, and 

site surface water runoff detailed in Chapter 3: Project Description all have the potential to 

increase sediment loading in the water column, through the release of fines into the marine 

environment.  Further information is provided in Chapter 21: Water Quality.  Increases in 

sediment loading in the water column, and the resultant increase in turbidity can reduce the 

foraging success of marine mammals, particularly visual predators such as seals. Increased 
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turbidity may also cause marine mammals to avoid the affected area; potentially resulting in 

displacement of animals or interruption of transiting animals. As such, negative effects may 

result for species which regularly utilise the waters in the vicinity of the development site and 

spoil ground for foraging, socialising, or migration [Priotta et al., 2013]. 

Effective management of the site surface water runoff through the mitigation measures 

identified in Chapter 21 will prevent sediment laden run-off entering the Cromarty Firth.  Hence 

no impact on marine mammals is expected from site surface water runoff. 

Rock revetment construction, infilling works, and dredging will all be conducted within the 

boundary of the Phase 4 Development.  Only harbour porpoises, bottlenose dolphins and 

common seals have been observed to regularly utilise this area; as such, no impacts from these 

operations are expected on minke whales or grey seals [Affric, 2015]. No foraging behaviour 

was observed in any species during the Phase 3 development marine mammal monitoring, 

and the majority of animals were transiting past the work site using the deep-water channel 

to the south. Only common seals were observed milling within the site boundary in the 

immediate vicinity of the works [Affric, 2015]. 

Monitoring of the sediment loading resulting from revetment construction, infilling, and 

dredging during the Phase 3 development showed that the sediment plumes dispersed 

rapidly, and were confined to the immediate vicinity of the working areas.  At no time did a 

silt plume occlude the deep-water channel to the south of the development, which is where 

the majority of marine mammals were detected. Very similar construction techniques, in similar 

ground conditions will be utilised during the construction of Phase 4, hence the scale of the 

sediment loading is expected to be equally localised. Since the plumes were confined to the 

immediate vicinity of the working area, which is not considered valuable foraging habitat, and 

at no point encroached on the marine mammal transit route in the deep-water channel, the 

potential effects on harbour porpoises, common seals, bottlenose dolphins, and their 

respective designated sites are assed as negligible, short term, and reversible. The resulting 

effect is minor: Non-Significant. 

Dredged spoil disposal will take place at the designated disposal ground located between the 

North and South Sutor, at the entrance to the Cromarty Firth.  This is within the Moray Firth 

SAC, and an area which is regularly utilised by both bottlenose dolphin and harbour porpoises, 

frequently transited by common seals, and occasionally visited by grey seals and minke whales. 

The Sutors is noted for its importance to the east coast bottlenose dolphin population [Cheney, 

et al., 2014]. Observations of spoil disposal operations during the Phase 3 construction works 

showed that the resulting increased sediment loading dropped out and dispersed quickly; the 

maximum size of the observed plumes extended approximately 500m from the disposal vessel 

and persisted for no more than 30min after the disposal was complete. It is likely that the 

plumes dissipate quickly due to the deep water and strong tidal currents at the disposal site. 

The dredged spoil disposal operations are likely to give rise to fourteen disposals.  Hence the 

impact on the marine mammal species, and the Moray Firth SAC will be localised and short 

term.  However, due to the importance of the Sutors area to marine mammals, the potential 

effects are assessed as low, short term, and reversible, and the resulting effect is moderate: 

Significant.  
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Release of Hazardous Substances 

A release of oils or other potential pollutants has the potential to result in both short and long-

term impacts on both cetaceans and seals.  Short term effects include reduction in the thermal 

properties of seals’ fur, resulting in hypothermia and potentially death, as well as poisoning of 

both seals and cetaceans through inhalation or ingestion of the contaminant, resulting in 

sickness or death.  Both seals and cetaceans may also avoid a contaminated area, which could 

impact foraging behaviour.  In the longer term, both seals and cetaceans may accumulate toxic 

pollutants through the ingestion of contaminated food, or through a prolonged exposure to 

low levels of pollution.  Such a toxic build-up may lead to reductions in reproductive success, 

illness, and increased mortality rates [Gubbay & Earll 2000]. 

The proposed development is not located within any of the sites designated for the 

conservation of marine mammals, and as explained in Chapter 21: Water Quality, it is extremely 

unlikely that a spill from the development would leave the Cromarty Firth, so no direct 

significant effects are possible. However, a spill could result in indirect significant effects to the 

mobile designated features of these sites (cetaceans and seals); if they are present within the 

contaminated area for long enough to ingest a toxic load of the contaminant, or for it to 

accumulate on their skin or fur.  

For all marine mammal receptors, the magnitude of potential impacts arising from a release 

of contaminants would depend on the nature and quantity of material released into the 

environment.  There is the potential for a spill of hazardous material to have long term major 

impacts, through changes to the health and behaviour of the receptors on a regional scale.  

However, the adoption of the mitigation measures and standard industry best practice 

techniques for pollution prevention identified in Chapter18: Materials and Waste significantly 

reduce or remove the risk of such an event occurring. As such it is considered extremely 

unlikely that release of hazardous material of a scale with the potential to negatively impact 

marine mammals or their designated sites will occur; therefore, the potential effect is assessed 

as negligible, short term, and reversible, and the resulting effect is minor: Non-Significant. 

12.5.1.4 Physical Injury 

The concurrent underwater noise, disturbance, and increased sediment loading in the 

immediate vicinity of marine construction vessels and equipment make it extremely unlikely 

that a marine mammal would enter an area where it is at risk of being injured through a direct 

interaction with site equipment. This aspect will therefore not be further assessed. 

During dredged spoil disposal operations however, there is the potential for a marine mammal 

to be directly under the disposal vessel when the spoil is released.  In this event, the animal 

could be injured or killed by falling debris. Spoil disposal will take place at the designated 

disposal ground located between the North and South Sutor, at the entrance to the Cromarty 

Firth.  This is within the Moray Firth SAC, an area which is regularly utilised by both bottlenose 

dolphins and harbour porpoises, frequently transited by common seals, and occasionally 

visited by grey seals and minke whales. As such there is often a relatively high density of marine 

mammals in the vicinity of the spoil ground.  This notwithstanding, the probability of a marine 

mammal being directly under the spoil vessel at the time of release is extremely low, and 

therefore it is unlikely that one animal would be injured in this way.  This potential effect 

therefore is unlikely to affect the conservation status of a marine mammal receptor, and the 
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magnitude of impact is assessed as low and short term, and the resulting effect is moderate: 

Significant. 

12.5.2 Operations 

12.5.2.1 Vessel Traffic Movements 

The construction of the Phase 4 Development will allow PoCF to accommodate a wider range 

of clients simultaneously, and as such the number of vessels visiting the Invergordon Service 

Base is expected to increase once the facility is operational.  This is expected to increase the 

number of vessel movements in the area by approximately 200 movements per year, which is 

primarily associated with support to the offshore renewables sector. A further increase of 100 

movements per year from the current baseline may result from PoCF’s planned 

decommissioning activities.  As such, the maximum predicted increase in vessel movements 

from the current baseline that may occur once the Phase 4 Development becomes operational 

is 300 per year. Further information is provided in Chapter 20: Navigation.  It should be noted 

that this figure is extremely pessimistic, as the exact numbers are unknown, so a conservative 

approach has been adopted; the real increase in vessel movements is likely to be significantly 

lower. In addition, the offshore renewable developments will be completed within 4-5 years of 

the completion of the Phase 4 Development, and it is unlikely that the additional 300 

movements per year will persist once the offshore renewables work is complete. 

As detailed in Section 12.5.1.1, Lusseau [2013] demonstrates that an increase in vessel traffic 

in the Moray Firth region from the 2012 baseline of 1,380 movements per year only led to an 

increase in daily vessel usage of between 3-4min per day, in the 1km2 cells commonly transited 

by vessels.  Vessel usage of cells which are not on normal traffic routes were not affected by 

the predicted increase in vessel movements, although it was noted that in heavily used areas 

(approaches to ports and harbours) the usage could increase by 15min per km2 per day 

[Lusseau, 2013].   These usage increases are relatively small, and as such were shown not to 

have any negative effect on the bottlenose dolphins in the Moray Firth and are highly unlikely 

to cause any significant increase in disturbance to other marine mammals in the Moray Firth, 

since they are already exposed to existing vessel traffic transiting the Firth.  

Following the same rationale as outlined in Section12.1.1.1; the predicted increase in vessel 

traffic of 300 movements per year associated with the operation of the Phase 4 Development 

still results in a total number of annual vessel movements which is well below that considered 

by the Lusseau model.  Therefore, the potential effects on marine mammals, and their 

associated designated sites are assessed as negligible, long term, and reversible and the 

resulting effect is minor: Non-Significant. 

12.5.2.2 Water Quality 

During operation there could be the following effects on water quality in relation to the 

marine mammal species:  

• Increased sediment loading in the water column, resulting from surface water 

drainage, as well as maintenance dredging and spoil disposal; and  

• Spillage of hazardous materials from machinery and equipment, and marine plant 

operating on the new facility. 

These potential effects will be considered in turn.  
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Increased Sediment Loading 

The surface water drainage system for the Phase 4 Development will discharge into the 

Cromarty Firth, and hence has the potential to transport silts and fines into the aquatic 

environment, increasing sediment loading in the water column. However, as detailed in 

Chapter 3: Project Description, the surface drainage system will be equipped with oil and silt 

interceptors, which allow silts and fines to settle out of the surface water prior to discharge 

into the Firth.  As such, no effects on marine mammals are anticipated through increased 

sediment loading resulting from surface water drainage discharges, and the effect is therefore 

assessed as none. 

A capital dredging campaign will be conducted during the construction of the Phase 4 

Development, in order to deepen the water alongside, and on the approaches to the new 

berth, as detailed in Chapter 3.  This dredged area is likely to be gradually backfilled through 

natural coastal processes and sedimentation, as detailed in Chapter 9: Coastal Processes.  This 

material will need to be routinely removed from the dredged pocket in order to preserve the 

necessary depths at the new berth.  As a result, the Phase 4 Development will increase PoCF’s 

maintenance dredging requirements. Maintenance dredging will likely involve the use of 

backhoe and trailing suction hopper dredgers to remove material at the Invergordon Service 

Base, and disposal of the dredged spoil under a separate marine licence at the designated 

Sutors spoil ground.  The potential water quality impacts on marine mammals resulting from 

dredging and spoil disposal are discussed in Section 12.5.1.3. 

PoCF already have a maintenance dredging requirement, in order to preserve the depths of 

their existing berths and approaches. Due to the mobilisation costs associated with bringing 

dredging equipment to site, it very likely that the Berth 6 (new berth constructed during the 

Phase 4 Development) maintenance dredging will be conducted concurrently with PoCF’s 

existing maintenance dredging campaigns. As such, the frequency of maintenance dredging 

is unlikely to increase from the current baseline as a result of the Phase 4 Development, 

however the duration of each campaign is likely to increase slightly in order to accommodate 

the extra material from Berth 6.  Increases in the duration of the existing maintenance dredging 

campaigns is unlikely to constitute a detectable change from baseline conditions for marine 

mammals, and as such the effect is assessed as negligible, long term, and reversible and the 

resulting effect is minor: Non-Significant. 

Release of Hazardous Substances 

The potential impacts of a release of hazardous substances during construction are discussed 

in Section 12.5.1.3; the impacts of a such an event occurring during the operational phase are 

considered to be similar and hence are not reassessed here.  

The proposed Phase 4 Development will not result in any change in baseline conditions, in 

terms of the risk of a pollution event occurring.  This is due to the following reasons: 

• The activities which will be conducted on the new facility are broadly similar to the 

activities currently undertaken on the Invergordon Service Base;  

• As detailed in Chapter 3, all site drainage will discharge through appropriately sized 

oil/silt interceptors, allowing prevention of materials spilt on the new facility from 

entering the water environment; and 

• PoCF operate robust pollution prevention control measures, and have comprehensive 

spill response procedures in place, which make the release of a hazardous substance 

into the Cromarty Firth extremely unlikely. 
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The potential effect on marine mammals is therefore assessed as none. 

12.5.2.3 Habitat Loss 

The Phase 4 Development involves a 4.5Ha reclamation from the sea, in order to form the 

berth and laydown area; the footprint of which will be approximately 6.3Ha, as detailed in 

Chapter 3. As a result, this area will no longer be available habitat for the marine mammals 

which utilise the area.  Observations conducted during the Phase 3 Development construction 

showed that only common seals, harbour porpoises and bottlenose dolphins were regularly 

present in the vicinity of the Phase 4 reclamation area [Affric, 2015].  The area to be reclaimed 

is in shallow water less than 5m in depth and does not offer any high value habitat for marine 

mammal foraging, socialising, or resting; hence the removal of this area from the marine 

mammal’s habitat is not considered to result in any significant change from baseline 

conditions. This effect is therefore assessed as negligible and permanent and the resulting 

effect is minor: Non-Significant.  

12.5.3 Summary of Impact Assessment 

Each receptor is taken in turn and a summary of the potential impact on each is presented in 

Table 12.5.5, significant effects are highlighted in yellow. 
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Table 12.5.5 Summary Table of Impact Assessment on Marine Mammal Receptors. 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

 

Moray 

Firth SAC 

 

 

 

 

 

 

 

 

International 

Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Low 

Negative 

Short Term 

Reversible 

Certain 
Moderate: 

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant. 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Likely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant. 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

Moray 

Firth SAC 

 

 

 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 
None  No Impact 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Negligible  

Negative 

Permanent 

Certain 
Minor: Non-

Significant. 

 

 

Dornoch 

Firth  

and 

Morrich 

More 

SAC 

 

 

International 

Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Low 

Negative 

Short Term 

Reversible 

Certain 
Moderate: 

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

 

Dornoch 

Firth and 

Morrich 

More 

SAC 

 

 

 

 

 

 

 

International 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Likely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 
None  No Impact 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Negligible  

Negative 

Permanent 

Certain 
Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

 

 

Southern 

Trench 

pMPA 

 

 

 

 

 

 

 

 

 

National 

Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant. 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Minke whales are very unlikely to be in the 

working area, so no impacts are 

anticipated. 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Minor: Non-

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

Southern 

Trench 

pMPA 

 

 

 

 

 

 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 

Minke whales are very unlikely to be in the 

working area, so no impacts are 

anticipated. 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Minke whales are very unlikely to be in the 

reclaimed area, so no impacts are 

anticipated. 

Faray and 

Holm of 

Faray 

SAC 

International It is unlikely that grey seals from this site will be in the vicinity of the works, therefore no impacts are expected. 

Firth of 

Tay and 

Eden 

Estuary 

SAC 

International It is unlikely that common seals from this site will be in the vicinity of the works, therefore no impacts are expected. 

 

 

 

International Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

Harbour 

Porpoise 

 

 

 

 

 

 

 

 

 

 

 

 

International 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Low 

Negative 

Short Term 

Reversible 

Certain 
Moderate: 

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Likely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 
None  No Impact 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Harbour 

Porpoise 

 

 

 

International 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Negligible  

Negative 

Permanent 

Certain 
Minor: Non-

Significant. 

 

 

 

 

 

Bottle 

nose 

Dolphin 

 

 

 

 

 

International 

Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Low 

Negative 

Short Term 

Reversible 

Certain 
Moderate: 

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Likely 
Moderate: 

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

Bottle 

nose 

Dolphin 

 

 

 

 

 

 

 

 

 

 

 

 

International 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 
None  No Impact 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Negligible  

Negative 

Permanent 

Certain 
Minor: Non-

Significant. 

 

Common 

Seal 

International Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

 

 

Common 

Seal 

 

 

 

 

 

 

 

 

 

International 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Low 

Negative 

Short Term 

Reversible 

Certain 
Moderate: 

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Likely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 
None  No Impact 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

Common 

Seal 

 

 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Negligible  

Negative 

Permanent 

Certain 
Minor: Non-

Significant. 

 

 

 

 

 

 

Grey Seal 

 

 

 

 

 

 

 

 

International 

Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Grey seals are very unlikely to be in the 

working area, so no impacts are 

anticipated. 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Unlikely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

Grey Seal 

 

 

 

 

 

 

 

 

International 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 

Grey seals are very unlikely to be in the 

working area, so no impacts are 

anticipated. 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Grey seals are very unlikely to be in the 

reclaimed area, so no impacts are 

anticipated. 

 

Minke 

Whale 

 

 

 

International Construction Disturbance due to vessel movements. 

Negligible 

Negative 

Short Term 

Reversible 

Certain 
Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

Minke 

Whale 

 

 

 

 

 

 

 

 

 

 

 

International 

Construction Injury/Disturbance due to underwater noise from piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredging, infilling, and rock revetment works. 

Minke whales are very unlikely to be in the 

working area, so no impacts are 

anticipated. 

Construction 
Disturbance/foraging impairment due to increased sediment loading from 

dredged spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Unlikely 
Moderate: 

Significant 

Construction Injury/displacement due to release of hazardous substances. 

Negligible 

Negative 

Short Term 

Reversible 

Unlikely 
Minor: Non-

Significant 

Construction Injury due to interactions with spoil disposal operations. 

Low 

Negative 

Short Term 

Unlikely 
Moderate: 

Significant 

Operation Disturbance due to vessel movements. 

Negligible 

Negative 

Long Term 

Reversible 

Certain 
Minor: Non-

Significant. 

Operation 
Disturbance/foraging impairment due to increased sediment loading from 

surface drainage. 

Minke whales are very unlikely to be in the 

working area, so no impacts are 

anticipated. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

Minke 

Whale 

 

 

 

 

International 

Operation 
Disturbance/foraging impairment due to increased maintenance dredging 

requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Likely 
Minor: Non-

Significant. 

Operation Injury/displacement due to release of hazardous substances. None  No Impact 

Operation Habitat loss resulting from reclamation of Phase 4 Development. 

Minke whales are very unlikely to be in the 

reclaimed area, so no impacts are 

anticipated. 

Key 

Significant Effect 
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12.6 Mitigation Measures 

Where potential significant effects on marine mammals have been identified in section 12.5, 

appropriate mitigation will be provided in order to reduce the magnitude of the effect.  A 

summary of the marine mammal mitigation proposed for the Phase 4 Development is outlined 

below, while detailed procedures of how the mitigation will be implemented is provided in the 

Construction Environmental Management Document (CEMD) in the form of a Marine Mammal 

Protection Plan. 

12.6.1 Environmental Clerk of Works 

An ECoW will be appointed to oversee and co-ordinate the marine mammal mitigation 

protocols and ensure that environmental best practice with regards to marine mammal 

protection is implemented during the construction phase.  The ECoW will have the power to 

stop works if required. 

12.6.2 Piling Marine Mammal Mitigation 

The impact piling underwater noise modelling showed there is the potential for the piling 

operations to cause disturbance and auditory injury to the marine mammal species likely to 

be present in the vicinity of the development site.  In order to mitigate this significant impact, 

mitigation will be implemented for piling operations, aligned to the Join Nature Conservation 

Committee’s (JNCC) Statutory nature conservation agency protocol for minimising the risk of 

injury to marine mammals from piling noise [JNCC, 2010]. 

The impact piling marine mammal mitigation will provide the following measures: 

• A 500m mitigation zone will be established around the piling rig; 

• Trained marine mammal observers (MMO) will conduct a 30min pre-watch prior to the 

commencement of piling operations; 

o If the 500m mitigation zone remains clear of marine mammals during the 

watch, permission will be given to commence piling; and 

o If a marine mammal is sighted within the mitigation zone, piling will be delayed 

until the zone has been clear of marine mammals for at least 20min. 

• If conditions are unsuitable for visual observations (darkness, fog reducing visibility to 

<500m, or sea states >Beaufort 4); passive acoustic monitoring (PAM) will be utilised 

by a trained PAM operator to monitor the mitigation zone; 

• Once piling has commenced there will be no requirement to stop works if a marine 

mammal enters the mitigation zone, as long as piling has been continuous, with no 

breaks exceeding 10min; 

• If a break in piling operations exceeds 10min the following conditions will apply: 

o If an MMO/PAM operator has been on watch during the break, and the 

mitigation zone remains clear of marine mammals, pilling can recommence 

immediately; 

o If an MMO/PAM operator has been on watch during the break, and a marine 

mammal is observed within the mitigation, pilling will not recommence until 

the zone has been clear of marine mammals for at least 20min; and 

o If no marine mammal observations have been conducted during a break 

exceeding 10min, a 30min pre-watch will be conducted before piling can 

recommence, as detailed above. 
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• All MMO/PAM operations will be recorded using the JNCC marine mammal reporting 

forms template and submitted to Marine Scotland once the works are complete. 

It is noted that the noise modelling conducted for the Phase 4 Development only considered 

impact piling.  However, vibro piling will be used in preference to impact piling, where ground 

conditions permit.  Underwater noise modelling for vibro piling was conducted during the 

Phase 3 development, which demonstrated that the underwater noise emissions from the 

Phase 3 vibro piling were significantly less than those predicted for the Phase 4 impact piling 

[Affric, 2015].  However, the Phase 3 piling operations used a combination of sheet and H piles, 

as opposed to cylindrical and sheet piles that will be installed for Phase 4. Therefore, it is not 

directly comparable, which means it is not appropriate to assume that the Phase 4 vibro piling 

noise levels will be equally low.  As such noise monitoring of cylindrical pile vibro piling is 

necessary in order to ascertain whether the noise levels are reduced, as suggested by the Phase 

3 monitoring. 

It is therefore proposed that the full piling marine mammal protocol detailed above will be 

implemented for both impact and vibro piling, until underwater noise monitoring of vibro 

piling has been conducted.  If it is found that the noise emission levels, and corresponding 

marine mammal impact ranges resulting from vibro piling, are significantly less than those 

resulting from impact piling; the piling marine mammal protocol will be reviewed in 

consultation with Marine Scotland, with a view to reducing the level of mitigation provided for 

vibro piling.  

12.6.3 Dredged Spoil Disposal Marine Mammal Mitigation 

The disposal of dredged spoil at the Sutors designated spoil ground has the potential to cause 

injury to marine mammals through contact with falling debris, as well as foraging impairment 

and displacement through increased sediment loading.  In order to mitigate this significant 

impact, mitigation will be implemented for spoil disposal operations. The proposed mitigation 

has been developed in consultation with Marine Scotland, and Scottish Natural Heritage 

(SNH), and implemented during previous dredging campaigns conducted by PoCF. 

The piling marine mammal mitigation will provide the following measures: 

• A 200m mitigation zone will be established around the disposal vessel; 

• Trained marine mammal observers (MMO) will conduct a 20min pre-watch prior to the 

commencement of spoil disposal; 

o If the 200m mitigation zone remains clear of marine mammals during the 

watch, permission will be given to commence disposal; and 

o If a marine mammal is sighted within the mitigation zone, disposal will be 

delayed until the zone has been clear of marine mammals for at least 5min. 

• If conditions are unsuitable for visual observations (darkness, fog reducing visibility to 

<500m, or sea states >Beaufort 4); passive acoustic monitoring (PAM) will be utilised 

by a trained PAM operator to monitor the mitigation zone; 

o A PAM watch of the mitigation zone will have a minimum duration of 30min; 

o If a marine mammal is detected within the mitigation zone during a PAM watch, 

disposal will be delayed until the zone has been clear of marine mammals for 

at least 10min. 



 
 

12-38 

 

• All MMO/PAM operations will be recorded using the JNCC marine mammal reporting 

forms template and submitted to Marine Scotland once the works are complete. 

12.6.4 Scottish Marine Wildlife Watching Code 

In order to prevent excessive harassment of marine mammals by vessels working on the Phase 

4 Development, all vessels will be required to follow the guidance set out in SNH’s ‘Scottish 

Marine Wildlife Watching Code’ [SNH, Undated]. This document provides best practice 

guidance on how to navigate vessels in the vicinity of marine mammals.  

12.7 Cumulative Impacts 

As detailed in Chapter 5: Methodology, the Phase 4 construction period does not overlap with 

the construction periods of any other project within the vicinity of the Moray Firth.  However, 

the Phase 4 construction will occur shortly after the construction of the Beatrice Offshore 

Windfarm, and shortly before the construction of the Moray Offshore East and West Windfarm 

developments.  So, while there is no potential for direct cumulative effects with the other 

projects, there is a need to assess the possibility that the sustained disturbance of marine 

mammals through the consecutive construction periods of multiple projects could result in a 

negative cumulative impact on marine mammal populations and their associated designated 

sites. The potential significant marine mammal impacts resulting from the Phase 4 

Development which may result in cumulative effects are injury and disturbance due to 

underwater noise from piling operations, as well as foraging impairment and displacement 

due to increased sediment loading from disposal operations at the Sutors.  It is noted however 

that with the marine mammal mitigation proposed by both the Phase 4 Developments, and 

the windfarm developments, the risk of injury is removed, so only disturbance, displacement, 

and foraging impairment will be considered. 

With regards underwater noise, the Phase 4 Development is located within the confines of the 

Cromarty Firth, and as such is almost entirely acoustically isolated from the wider Moray Firth 

due to the narrow entrance at the Sutors.  The maximum predicted impact range resulting 

from the piling works is 7km, and as such no acoustic impacts are expected in the Moray Firth, 

which is located ~11km to the east.  The area referred to as the Sutors, which is noted for its 

importance to marine mammals is located ~9km to the east, and so marine mammals utilising 

this area are also unlikely to be impacted by the noise emissions from the Phase 4 piling works.  

The narrow entrance to the Cromarty Firth also means that underwater noise from the offshore 

windfarm developments will not propagate into the Firth. It can therefore be said that the 

consecutive developments will not result in any single area being exposed to increased 

underwater noise levels for a longer duration than if the projects are considered in isolation. 

Therefore, the only potential cumulative effect is the marine mammals will experience localised 

and temporary increased underwater noise levels in isolated areas of their range over a 

number of years. Given the localised nature of the affected areas, and the amount of available 

habitat, this cumulative effect is assessed as negligible, medium term and reversible.   The 

effect is therefore Non-Significant. 

The increased sediment loading resulting from spoil disposal at the Sutors is highly localised 

and will not affect any areas which may be impacted by the other projects in the Moray Firth.  

Conversely the Sutors is unlikely to be affected from sediment loading in the water column 

from the other projects. Therefore, as with the cumulative noise impacts, no areas will be 
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subjected to increased sediment loading for a longer duration due to the consecutive 

developments.   Given the localised nature of the affected areas, and the amount of available 

habitat, this cumulative effect is assessed as negligible, medium term and reversible.  The 

effect is therefore Non-Significant. 

12.8 Residual Effect 

Following the identification of appropriate mitigation for the impacts assessed to be significant 

in Section 12.5, these aspects have been reassessed in order to ascertain the residual impacts. 

12.8.1 Piling: Underwater Noise 

The implementation of piling marine mammal protocols will ensure that animals are not 

present within the area where they may suffer acoustic injury when piling is commenced.  As 

a result, the risk of injury is effectively removed. A residual risk remains that marine mammals 

may be displaced from the vicinity of the piling works, and transit routes passed the piling 

works may be interrupted. Observations during the Phase 3 Development showed that marine 

mammals frequently returned to the area soon after piling finished [Affric, 2015].  As such this 

effect will be limited to periods when piling operations are ongoing, and since piling 

operations will not be conducted on a 24hr per day basis, will be localised and temporary. The 

residual effect is therefore assessed as negligible, short term and reversible, meaning that 

the residual effect on marine mammals and their designated sites is Non-Significant. 

12.8.2 Dredged Spoil Disposal: Increased Sediment Loading 

The implementation of the dredged spoil disposal marine mammal protocols will ensure that 

marine mammals are not present in the area that will be affected by increased sediment 

loading in the water column at the time of disposal. A residual risk remains that foraging may 

be impaired in the immediate vicinity of the disposal site, and animals may be displaced from 

the area until the plume has dispersed.  Given the highly localised and temporary nature of 

the silt plumes observed during previous disposal operations at the Sutors, the residual effect 

is assessed as negligible, short term, and reversible, the residual effect is therefore Non-

Significant. 

12.8.3 Dredged Spoil Disposal: Physical Injury 

The implementation of the dredged spoil disposal marine mammal protocols will ensure that 

marine mammals are not present beneath the disposal vessel at the time of disposal. This 

effectively removes the risk of injury to marine mammals through interactions with falling 

debris.  Therefore, the residual effect is assessed as none. 

12.9 Summary 

In total, eighteen significant effects on marine mammal receptors were identified as potentially 

resulting from the Phase 4 Development, all of which are associated with the construction 

phase, with no significant effects expected from the operation of the proposed development.  

Through the adoption of effective and proportional marine mammal mitigation during the 

construction of the Phase 4 Development, all effects are reduced to non-significant.  

Table 12.9.1 summarises the effects assessed for marine mammal receptors, the mitigation 

measures identified to control them and the potential for residual significant adverse effects. 

Significant effects are highlighted in yellow. 
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Table 12.9.1: Summary of Marine Mammal Impacts 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

 

Moray 

Firth SAC 

 

 

 

 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Piling Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant. 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

 

Moray 

Firth SAC 

International 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

 

Dornoch 

Firth 

International Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

and 

Morrich 

More SAC 

 

 

 

 

 

 

 

 

Dornoch 

Firth and 

Morrich 

More SAC 

 

 

 

 

 

 

 

 

International 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Piling Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

Dornoch 

Firth and 

Morrich 

More SAC 

 

 

International 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

 

Southern 

Trench 

pMPA 

 

 

National 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 



 
 

12-44 

 
 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

 

Southern 

Trench 

pMPA 

 

 

 

 

 

 

 

 

 

National 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Minke whales are very unlikely to be in the working area, so no impacts are anticipated. 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Low 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Minor: Non-

Significant 

No specific 

mitigation required 

Low 

Negative 

Short Term 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

Minke whales are very unlikely to be in the working area, so no impacts are anticipated. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

Southern 

Trench 

pMPA 

National 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Minke whales are very unlikely to be in the reclaimed area, so no impacts are 

anticipated. 

Faray and 

Holm of 

Faray SAC 

International It is unlikely that grey seals from this site will be in the vicinity of the works, therefore no impacts are expected. 

Firth of 

Tay and 

Eden 

Estuary 

SAC 

International It is unlikely that common seals from this site will be in the vicinity of the works, therefore no impacts are expected. 

 

 

Harbour 

Porpoise 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Piling Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

Harbour 

Porpoise 

 

 

 

 

 

 

 

 

 

International 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant. 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

Harbour 

Porpoise 

International 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

 

 

Bottlenose 

Dolphin 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Piling Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

Bottlenose 

Dolphin 

 

 

 

 

 

 

 

 

 

International 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

None No Impact 
No specific 

mitigation required 
None No Impact 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

Bottlenose 

Dolphin 

International 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

 

 

 

 

Common 

Seal 

 

 

 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Piling Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

Common 

Seal 

 

 

 

 

 

 

 

 

 

 

International 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

Common 

Seal 

International 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible  

Negative 

Permanent 

Minor: Non-

Significant 

 

 

 

 

 

 

 

Grey Seal 

 

 

 

 

 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Grey seals are very unlikely to be in the working area, so no impacts are anticipated. 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

 

Grey Seal 
International 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

Grey seals are very unlikely to be in the working area, so no impacts are anticipated. 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Grey seals are very unlikely to be in the reclaimed area, so no impacts are anticipated. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

 

 

 

 

Minke 

Whale 

 

 

 

 

 

 

 

 

 

 

International 

Construction 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/Disturbance due to 

underwater noise from 

piling operations. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredging, 

infilling, and rock 

revetment works. 

Minke whales are very unlikely to be in the working area, so no impacts are anticipated. 

Construction 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from dredged 

spoil disposal. 

Low 

Negative 

Short Term 

Reversible 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury/displacement due to 

release of hazardous 

substances. 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 

Construction 

Injury due to interactions 

with spoil disposal 

operations. 

Low 

Negative 

Short Term 

Moderate: 

Significant 

Dredged Spoil 

Disposal Marine 

Mammal Protocol 

Negligible 

Negative 

Short Term 

Reversible 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

 

 

 

 

 

 

Minke 

Whale 
International 

Operation 
Disturbance due to vessel 

movements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Disturbance/foraging 

impairment due to 

increased sediment 

loading from surface 

drainage. 

Minke whales are very unlikely to be in the working area, so no impacts are anticipated. 

Operation 

Disturbance/foraging 

impairment due to 

increased maintenance 

dredging requirements. 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

No specific 

mitigation required 

Negligible 

Negative 

Long Term 

Reversible 

Minor: Non-

Significant 

Operation 

Injury/displacement due to 

release of hazardous 

substances. 

None No Impact 
No specific 

mitigation required 
None No Impact 

Operation 

Habitat loss resulting from 

reclamation of Phase 4 

Development. 

Minke whales are very unlikely to be in the reclaimed area, so no impacts are 

anticipated. 

Key 

Significant Effect 
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13 Ecology - Otter (Lutra lutra) 

13.1 Introduction 

In this section, the potential effects on Otters (Lutra lutra) are discussed and assessed.  

Mitigation measures required to minimise impacts are identified and residual effects assessed.  

As agreed through the scoping process the focus is on the construction of the Phase 4 

Development.   

13.2 Regulations, Guidance and Sources of Information 

In addition to the general guidance outlined in Chapter 10, the following policy and guidance 

relevant to mammals includes: 

• Ecology of the European Otter: Conserving Natura 2000 Rivers [Chanin, 2003] 

• Handbook for Marine Intertidal Phase 1 Biotope Mapping Survey [Wyn, 2006] 

 

The otter is a European Protected Species (EPS) and is protected under regulation 45 of the 

Conservation (Natural Habitats and Species) Regulations 1994 (as amended) in Scotland which 

transposes into Scottish law from the European Community’s Habitats Directive (92/43/EEC).   

This means that it is an offence to: 

• Deliberately or recklessly capture, injure or kill, harness, damage or destroy a breeding site 

or resting place of an EPS or a group of EPS; 

• Disturb an EPS while it is occupying a structure or place which it uses for shelter or 

protection;  

• Disturb an EPS while it is rearing or otherwise caring for its young; 

• Obstruct access by an EPS to a breeding or resting place; 

• Disturb an EPS in a manner that is, or circumstances which are, likely to significantly affect 

the local distribution or abundance of that species; and 

• To disturb an EPS 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.  

In addition to the above, otter is listed in the Scottish Biodiversity List [Scottish Government, 

2013], the UK Biodiversity Action Plan (BAP) [JNCC, 2016] and the Ross & Cromarty (East) BAP 

[Ross & Cromarty (East) Biodiversity Group, 2004] in which they are not listed as individual 

species however they feature within Sea & Coast, River, Loch & Wetland and Farm & Croft 

land sections. 

 

13.3 Method of Assessment 

 Baseline Methodology 

Several otter surveys have been undertaken: 

• December 2012 – A baseline study was completed to inform the Phase 3 Environmental 

Impact Assessment (EIA). This included: The Queen’s Dock, what was previously the 

west finger of the Queen’s Dock and 200m west of the Invergordon Service Base along 

the shore. 
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• March 2014 – Phase 3 pre-construction surveys included infra-red camera traps on the 

west finger of the Queen’s Dock.  

• 2015 - During the construction of Phase 3 there were on-going checks for otters 

including the use of sand traps and infra-red camera traps on the north and western 

Phase 3 rock armour. 

• September 2016 – Post construction of Phase 3 baseline study was completed to 

inform the Phase 4 EIA. This included the Queen’s Dock, Phase 3 and 1km west of the 

Invergordon Service Base along the shore (Provided in Appendix M.1) [Affric Limited, 

2016].  

Baseline otter surveys were undertaken in broad accordance with the approach detailed by 

Scottish Natural Heritage "Otters and Development" guidance document [Scottish Natural 

Heritage 2010] and Chanin [2003]. This predominantly relied upon the interpretation of field 

signs rather than direct observation of the animal, due to the often-elusive nature of otters. 

This included a search for:    

• otter spraint (faeces);  

• feeding remains (partially eaten prey items);  

• otter holt (den);  

• footprint;  

• couch or lay-ups (resting place above ground); and 

• pathways and slides into water. 

All evidence identified during the survey was marked spatially as features of interest, noted 

and photographed. 

 Impact Assessment Methodology 

The evaluation of receptors, magnitude of impact and significance evaluation follows the 

methodology laid out in Chapter 10, Section 10.3.  

13.4 Baseline  

 Designated Sites 

While otters are a mobile species with extensive home ranges, there is no connectivity to the 

proposed development and the nearest site designated for otters, the Dornoch Firth & Morrich 

More SAC. The coastal distance from Invergordon to the Dornoch Firth is 45km by sea.  In the 

coastal environment otter home ranges are between 2-10km [Chanin, 2003], and as such it is 

very unlikely that an otter would travel from the Dornoch Firth to the proposed development, 

so it will not be considered in this assessment. There are other designated sites in the vicinity 

of the development, however none include otter in their designation. 

 Habitat 

The proposed project area borders the Cromarty Firth which is a sheltered tidal inlet that could 

provide significant food sources for otters.  The Rosskeen Burn is approximately 1km west of 

the proposed development area, this drains areas to the north and east of Invergordon and 

passes under the B817 before discharging into the Cromarty Firth. The Rosskeen Burn provides 

suitable habitat for otters and it is likely that there is a holt close to or within its lineage  
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Other than the berthing faces of the Invergordon Service Base, the seaward edges of the Base 

are mainly constructed of rock armour.  This rock armour may provide opportunities for places 

of shelter (holts or lay-ups). The Service Base has restricted access; hence the only source of 

disturbance is by activities carried out on the Service Base, very few of which require access to 

the rock armour.   

The coastline to the west of the Service Base is formed largely of low banking consisting of 

earth and rock which is shielded by rock armour.  The coastline is exposed at this location and, 

although some potential opportunities for places of shelter exist, these are thought to be 

limited within the area due to its accessibility by humans and the popularity of the adjacent 

Liner Park with dog walkers.  The coastline further west does have some areas of scrub/gorse 

and is reinforced in places by rock armour which may provide opportunities for places of 

shelter, commuting links and limited foraging.  

The combination of a food source in the Cromarty Firth, fresh water for washing is provided 

by the stream and suitable lay-up, couches and holt areas make the area in the vicinity of the 

Invergordon Service Base and the proposed development suitable habitat for otters. 

 Receptors 

Since the initial survey carried out in 2012 there has been evidence of otter presence in and 

around the western end of the Invergordon Service Base.  This has included: numerous 

spraints, feeding remains, photographic evidence captured on camera traps and construction 

worker sightings.  

Camera trap surveys carried out prior to Phase 3 construction (on what was the western finger 

of the Queen’s Dock,) and during Phase 3 construction on the rock armour to the west and 

north of Phase 3, did not indicate the presence of holts, lay-ups or couches.  Physical checks 

were completed prior to the removal of rock armour from the western finger of the Queen’s 

Dock, again no evidence of holts or couches were found.  It was concluded at that time that 

otters although utilising the Service Base were residing outwith the survey areas.  

The 2016 survey carried out to inform this assessment identified signs of otter on the eastern, 

southern, western and northern areas of rock revetment which surrounds the Phase 3 

development, as detailed in Table 133.4.1. and Drawing 30.13.1. Large rock armour at these 

locations supported significant sprainting and feeding remains. However, on the east 

revetment, evidence would suggest there is a possible lay-up. The west revetment also had 

evidence suggesting frequent use by otter, in particular the north west corner, where 

numerous spraints were observed. There was no evidence of otter discovered elsewhere within 

the Service Base. 

Table 133.4.1 Grid Locations of Otter Signs Invergordon Service Base 

Location Sign Comments 

NH 70182 68220 Feeding remains, 

Spraint 

 

NH 70185 68210 Potential Lay-up Potential Lay-up 

NH 70022 68132 Spraint  

NH 69984 68151 Spraint  

NH 69969 68206 Spraint  

NH 69971 68384 Spraint  

NH 70067 68401 Spraint  
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To the west of the Invergordon Service Base further evidence of otter usage was found within 

an area of rock armour (Table 13.4.2).  From the evidence identified it is highly likely that a 

coastal otter is using this location as a lay-up and feeding area, with the potential lay-up 

located within the cavities of the rock armour. 

Table 13.4.2 Grid Locations of Otter Signs Outwith the Service Base 

Location Sign Comments 

NH 69375 68969 Potential Lay-up Potential Lay-up 

NH 69340 68974 Feeding Remains, 

Spraint 

 

 

Otter are a Schedule 5 species of the 1981 Wildlife and Countryside Act; the population is of 

regional importance as such their receptor value is classed as regional throughout the 

assessment. 

13.5 Impact Assessment 

 Construction Disturbance 

Construction activities will give rise to disturbance associated with: local vessel movements 

due to dredging and piling works; rock armour removal and placement; piling and infilling; 

and surfacing activities.  All of which can give rise to in-air noise as discussed in Chapter 6.  

Other than dredging, construction works will be limited to daytime hours, however in winter 

there is a potential for lighting to be required in the early morning and later afternoon / early 

evening periods. Lighting will be localised to work areas and primarily associated with vehicles 

and vessels. The presence of humans, vessels and machinery in the area may also cause 

disturbance. 

Increase in human activity and noise levels may lead to otters avoiding the area, however there 

is some evidence that otters in the area are slightly habituated to the activities of the Service 

Base.  Otter spraints were found, and there were early morning sightings of otters by 

construction staff on the Phase 3 revetment prior to construction being completed.  

A potential layup area has been found on the south east corner of Phase 3, as shown on 

Drawing 30.13.1.  This is located 178m from the main construction site and 65m from Berth 5.  

There may be delivery of materials at Berth 5, but this is a normal operational activity at the 

Service Base.  The installation of fenders onto Berth 5, particularly the eastern end may give 

rise to disturbance at the potential layup site.  If the layup is confirmed an EPS licence may be 

required for fender installation works.  

To the west of the Invergordon Service Base a possible lay-up, or feeding area has been 

identified as shown on Drawing 30.13.1.  Due to its distance from the Service Base there is 

likely to be no disturbance caused by activities and construction works around the Service 

Base. 

The magnitude of impact due to disturbance is deemed to be low giving rise to a minor, Non-

Significant medium-term effect.  
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 Habitat Changes 

There will be removal of part of the rock revetment from the western edge of the existing 

Phase 3 development in order to construct the Phase 4 Development.  This area is currently 

utilised by otters.  There will be a creation of a rock armoured revetment around the perimeter 

of the new Phase 4 Development, the overall area of which will be greater than that currently 

present, therefore there will be a habitat creation once the project is complete.    

The changes in rock armour will give rise to a short-term loss of habitat of negligible 

magnitude giving rise to negligible, Non-Significant effect on otters.  There will be a 

permanent increase in habitat that is suitable for otters giving rise to a low positive magnitude 

of impact, of minor Non-Significance. 

There will also be a permanent reduction in foraging habitat due to the land reclamation 

required for the Phase 4 Development. Approximately 6.3Ha will be reclaimed for the new 

Berth 6.  Due to the range of otters and size of available suitable foraging areas in the Cromarty 

Firth the magnitude of impact will be low giving rise to a minor Non-Significant, permanent 

effect.  

 Damage to Holt or Lay-up 

As part of the proposed development, the rock armour on the west of Phase 3 needs to be 

removed. Heavy machinery will be involved, moving around the site in order to remove this 

rock armour.  Surveys to date have never identified holts on the Service Base, however the 

rock armour does provide suitable habitats for holts and layups.  Hence there is a potential to 

damage a holt or lay-up during construction works.  In the worst case this could lead to fatality 

most likely of cubs too young (<3 months old) to leave a natal holt.  Older otters are likely to 

move away due to disturbance prior to holt destruction.   

Destruction of a natal holt would have an impact magnitude of medium from a population 

perspective, giving rise to an effect of moderate, Significant.  It should also be noted that 

destruction of a holt without a licence is an offence under the Conservation (Natural Habitats 

and Species) Regulations 1994 (as amended). 

 Water Quality Changes 

As discussed in Chapter 21 there is a potential to impact upon water quality during 

construction.  Appropriate mitigation has been identified in Chapter 21 to minimise associated 

effects and risks.  In the interest of completion, the effects on otter interests have been 

assessed assuming only primary and tertiary mitigation is in place.    

13.5.4.1 Increased Sediment Loading 

The dredging, infilling and dredging disposal stages of the construction may result in a 

minor residual effect (Chapter 21: Water Quality). The effects of increased sediments in 

the water column is likely to be only temporary in nature for the dredging and infilling 

periods.  The effects of increased sediments in the water column is localised in area.  Otters 

are likely to be disturbed by the activities that will give rise to increased sediment loading.   

As such, they are unlikely to be in the vicinity of where it arises, hence direct effects are 

unlikely.   
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Indirect effects may occur as solids settle out of the water column if it has an effect on 

their prey species.  These effects are short-term and reversible. The magnitude of impact 

is deemed to be low giving rise to a minor Non-Significant effect. 

13.5.4.2 Release of Hazardous Substances 

The accidental release of oil and other marine pollutants is an extremely unlikely event during 

construction and, provided the mitigation laid out in Chapter 21: Water Quality is followed, 

any potential accidental releases are not likely to have long-lasting effects. 

However, should such an event occur, depending on the quantities accidentally released, there 

could be lethal and sub-lethal effects on otters, including both direct immediate impacts on 

their health, and indirect longer-term impacts to their lifecycle and behaviour.  

Direct effects include: 

• Contamination of their fur leading to a loss of water proofing, and displacing air in the 

fur, affecting the animal’s thermoregulation and buoyancy. This can lead to death 

through hypothermia, and the inability to swim, or forage; and 

• Poisoning resulting in sickness or death, through the ingestion or inhalation of the 

contaminants. Ingestion occurs through preening and foraging in contaminated areas. 

Indirect effects include: 

• Displacement from foraging areas if species avoid the contaminated area; 

• A reduction in prey availability if prey species are affected by the contamination event; 

and 

• Long-term accumulation of contaminants such as poly aromatic hydrocarbons, through 

foraging on contaminated prey items, leading to illness, reduction in reproductive 

success, and increased mortality rates. 

 

If a pollution event was to occur it would be localised in nature with a small volume of 

contaminant released. An impact magnitude of medium could occur from a population 

perspective giving rise to an effect of Moderate – Significant. 

13.6 Mitigation Measures 

In order to comply with the legislation protecting otter and to minimise the potential impacts 

on otter a Species Protection Plan (SPP) has been included in the Construction Environmental 

Management Document (CEMD).  An Environmental Clerk of Works (ECoW) will be appointed 

to oversee construction and to ensure that good practice measures with regards to the 

protection of otter are implemented. 

To mitigate against the potential to damage holts or layups the following mitigation will be 

implemented.  Prior to construction works being undertaken a pre-construction otter survey 

will be carried out to understand the current activity levels in the area and potential for holts 

and layups within 200m of the construction site. Prior to the installation of fenders on Berth 5 

a further survey will be carried out and thereafter discussed with Scottish Natural Heritage 

(SNH). Surveys will inform the need for additional surveys (camera trapping) and the 

development of additional mitigation.  An EPS licence will be applied for if required, depending 

on the outcome of the surveys. 



 
 

 

13-7 

 
 

Immediately prior to rock armour being removed it will be visually checked to ensure that 

otters are not present.  Rock armour will only be removed on the agreement of the ECoW.   

There may be some flexibility in the construction programme as to when the rock armour is 

removed, hence if a natal holt is found during the surveys or visual checks, works will be 

delayed until an appropriate way forward has been agreed with SNH.  

Mitigation identified in Chapter 21 with regard to water quality should be implemented to 

protect otters from a release of hazardous substances. 

13.7 Cumulative Impacts 

As discussed in Chapter 5, there are not considered to be any cumulative impacts in regard to 

otters. 

13.8 Residual Effect 

The accidental destruction of otter holts or lay-ups can be avoided with appropriate pre-

construction surveys and rock armour checks.  If a holt is found then appropriate mitigation 

can be employed to ensure that no otters are harmed, and works would be carried out under 

a EPS licence.  As such the residual magnitude of effect is deemed to be negligible-low giving 

rise to a negligible or minor Non-Significant effect. 

The pollution prevention and management measures discussed in Chapter 21 reduce the 

potential effects on otters to negligible to low giving rise to a negligible or minor Non-

Significant effect. 

13.9 Summary 

The surveys identified numerous areas on the Phase 3 Development (Drawing 30.13.1) that 

supported both sprainting and feeding evidence. The evidence suggests that otters frequently 

visit the rock revetment surrounding the Phase 3 Development. There is also a possible lay-up 

located on the east revetment (Drawing 30.13.1). 

It is recommended that prior to any works commencing that may disturb/destroy the west 

revetment area, or has the potential to cause additional disturbance, that pre-construction 

surveys be carried out.  However, if a lay-up is confirmed, a EPS licence will need to be sought 

from SNH to allow destructive or disturbance works of this type to be undertaken.  

An increased surface area of rock armour for potential resting/feeding is a positive long-term 

permanent impact which is near-certain to occur for a receptor of local ecological value.  This 

is considered to be a positive magnitude impact, and the changes in the ecological receptor 

are considered to be beneficial. 



 
 

 

13-8 

 
 

Table 13.9.1: Summary of Impacts 

Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary Residual Impact 

Magnitude 

Significance of 

Residual Effect 

Construction 

Disturbance 

Regional 

Low Minor  Low Minor 

Habitat Changes – 

Rock Armour Removal 

Negligible  Negligible  Negligible  Negligible 

Habitat Changes – 

New Rock Armour 

Low 

(Positive) 

Minor 

(Positive) 

 Low (Positive) Minor (Positive) 

Habitat Changes – Loss 

of Foraging 

Low Minor  Low Minor 

Damage to Holt or lay-

up 

Medium Moderate 

Significant 

Pre-construction surveys. 

Visual inspection of rock armour 

immediately prior to removal. 

EPS Licensing if required. 

Negligible – Low Low- Minor 

Water Quality – 

Increased Sediment 

Loading 

Low Minor  Low Minor 

Water Quality – 

Release of Hazardous 

Substances  

Medium Moderate 

Significant 

Pollution prevention and mitigation as 

detailed in Chapter 21. 

Negligible – Low Low- Minor 

Key 

Significant Effect 
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14 Biodiversity - Diadromous Fish 

14.1 Introduction 

In this chapter the potential effects on diadromous fish are discussed and assessed.  Mitigation 

measures required to minimise impacts are identified and residual effects assessed.  There are 

two categories of diadromous fish, anadromous and catadromous: anadromous fish 

reproduce in fresh water rivers but spend the rest of their adult lives in salt water, while 

catadromous fish reproduce in saltwater, and spend the rest of their lifecycle in freshwater. 

Effects associated with changes in underwater acoustics and water quality will be considered 

within Chapters 7 and 21 respectively. 

14.2 Regulations, Guidance and Sources of Information 

Regulations and guidance pertaining to ecology and biodiversity are outlined in Chapter 10: 

Ecology.  This section specifically details the regulations and guidance relevant to diadromous 

fish. 

14.2.1 Planning Framework 

The Scottish National Marine Plan provides General Planning Principles (GEN), of which the 

following apply to the diadromous fish assessment: 

• GEN 9 Natural heritage: Development and use of the marine environment must: 

o Comply with legal requirements for protected areas and protected species; 

o Not result in significant impact on the national status of Priority Marine 

Features; 

o Protect and, where appropriate, enhance the health of the marine area; 

• GEN 13 Noise: Development and use of the marine environment should avoid 

significant adverse effects of man-made noise and vibration, especially on species 

sensitive to such effects. 

14.2.2 European and International Regulations 

Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and 

flora, known as the ‘Habitats Directive’ was adopted in 1992. The Directive is the means by 

which the European Union meets its obligations under the Bern Convention.  

Species listed in Annex II of the Habitats Directive, which are native to the UK should be 

conserved through the designation of Special Areas of Conservation (SACs). Atlantic salmon 

(Salmo salar) present in UK waters are listed in Annexe II. Since 1994 all SACs, in combination 

with Special Protection Areas (SPAs), comprise the UK contribution to the Natura 2000 

ecological network of protected sites. 

Atlantic salmon are also listed in Annex V of the Habitats Directive. As such they are defined 

as a species of community interest.  Therefore, taking in the wild may be subject to 

management measures. 

14.2.3 National Legislation 

The primary legislative instrument transposing the Habitats Directive into UK law is The 

Conservation (Natural Habitats, &c.) Regulations 1994 (the Habitats Regulations). The Habitats 

Regulations provide protection to SACs, since they require that any proposal which has the 

potential to result in a negative Likely Significant Effect (LSE) to a SAC or its designated 

features, is to be subject to a Habitats Regulations Appraisal (HRA), and if necessary an 

Appropriate Assessment (AA).  The HRA and AA process ensures that no development can be 
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consented if it may cause adverse effects on the integrity of a Natura Site, unless there are no 

alternatives, and there is an imperative reason of overriding public importance for the 

development to be constructed. Atlantic salmon are listed under Schedule 3 of the Habitats 

Regulations, and as such may not be taken or killed in certain ways. 

The Salmon and Freshwater Fisheries Act 1975 makes it an offence to knowingly take, kill or 

injure, or attempt to take, kill or injure, any salmon, trout or freshwater fish, which is unclean 

or immature.  The Act also makes it an offence to cause or knowingly permit to flow, or put or 

knowingly permit to be put, into any waters containing fish or into any tributaries of waters 

containing fish, any liquid or solid matter to such an extent as to cause the waters to be 

poisonous or injurious to fish or the spawning grounds, spawn or food of fish.  Defences exist 

where it can be proved that best practicable means, within a reasonable cost, have been 

undertaken to prevent such an event. 

14.2.4 Other Guidance 

The Marine (Scotland) Act 2010 sets out duties on the Scottish Minister to ensure Scotland’s 

seas are managed sustainably.  In order to help meet this requirement, the Joint Nature 

Conservation Committee (JNCC) and Scottish Natural Heritage (SNH) have produced a list of 

habitats and species occurring in Scottish waters which are noted for their conservation 

importance.  These are referred to as Priority Marine Features (PMFs). Atlantic salmon and 

European eel (Anguilla Anguilla) are included in the PMF list [Tyler-Walters et al., 2016].  

Inclusion in the PMF list does not provide any additional legal protection, however due 

consideration must be provided in Impact Assessments, and as such all PMFs are considered 

sensitive for the purpose of this assessment. 

The UK Biodiversity Action Plan (UKBAP) lists priority species and habitats, which have been 

identified as the most threatened and requiring conservation action under the plan [JNCC, 

2016]. Numerous diadromous fish species are included in the list of UKBAP priority species, 

including [JNCC, 2016]: 

• The multi-sea winter component of the Atlantic salmon population; 

• Sea trout (brown trout) (Salmo trutta); and 

• European eel. 

14.3 Method of Assessment  

14.3.1 Baseline Methodology 

A review of literature with regards to diadromous fish was undertaken by utilising information 

from the Phase 3 Environmental Impact Assessment process, relevant reports and research 

articles. 

14.3.2 Impact Assessment Methodology 

The evaluation of receptors, magnitude of impact and significance evaluation follows the 

methodology laid out in Chapter 10, Section 10.3.  

14.4 Baseline  

14.4.1 Designated Sites 

No sites within the Cromarty Firth, or its catchment area are designated for diadromous fish, 

and as such, the development site is not on the migration route of any protected sites 
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designated for diadromous fish populations. Table 14.4.1 details designated sites with 

diadromous fish qualifying interests within 70km of the Phase 4 Development.  

Table 14.4.1 Relevant Designated Sites for Diadromous Fish near the Phase 4 Development. 

Site 

Distance 

and 

Direction 

Value 

Qualifying Feature 

River Oykel 

SAC 
25 Km NW 

International Atlantic salmon 

 

Berriedale 

and Langwell 

Waters SAC 

55 Km NE 

International 
Atlantic salmon 

 

River 

Moriston SAC 
55 Km SE 

International Atlantic salmon 

 

River Spey 

SAC 
65 Km W 

International Sea lamprey Petromyzon marinus 

Atlantic salmon 

 

Since the development site is located in the Cromarty Firth, it is effectively isolated from the 

migration routes for diadromous fish, unless they pass through the Cromarty Firth.  As such 

there is no potential for the development to affect the designated diadromous fish features 

of these sites.  Therefore no designated sites will be taken forward to the assessment. 

14.4.2 Environment  

The Cromarty Firth is an estuary draining into the Moray Firth in the north east of Scotland, 

stretching from the mouth of River Conon to the Sutors, at approximately 28km in length 

[SNH, 2011]. The entrance of the Cromarty Firth to the Moray Firth consists of naturally 

occurring deep waters of approximately 50m depth and 1.5km width between the North and 

South Sutor [Fugro, 2017]. The Firth contains multiple river catchments including: Conon, 

Alness, Allt Graad, Balnagown, Sgitheach, Peffery and Newhall Burn [Cromarty Firth Fishery 

Board, 2012]. The rivers leading into the Cromarty Firth are considered in turn below. 

River Conon  

The Conon system is complex, flowing from altitudes of 900m to sea level, running over granite 

and schists in the high areas, and predominately red sandstone in the lower catchment area 

[Cromarty Firth Fisheries, 2008]. Land use of the Conon river is also complex with multiple 

modifications to the river having occurred including afforestation of non-native conifer 

plantations, drainage works and hydroelectric schemes [Cromarty Firth Fisheries, 2008]. The 

lower catchment is dominated by arable and improved grassland with urban development at 

Conon Bridge and Maryburgh [Cromarty Firth Fisheries, 2008]. Common diadromous fish 

encountered include: European eel (Anguilla anguilla), Atlantic salmon (Salmo salar) and Sea 

trout (Salmo trutta morpha trutta) [Cromarty Firth Fisheries, 2008]. 

River Alness 

The river Alness system is extensive, flowing through various ravines and entering multiple 

tributaries. A small dam with a fish passage is located near the outfall of Loch Morie which 

forms part of the river system. Additionally, a weir with a fish passage is located near the mouth 

of the river, to supply water for the Dalmore Distillery. The geology between upper and lower 

section of the Alness river system varies; upper areas are dominated by foliated granite with a 

localised nuca-schist above Loch Morie, the low areas consisting of old red sandstone. Soil 
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depth in the upper areas is thin compared to the richer and deeper soils at the lower 

catchment. Land-use around the river mouth consists of urban development with large areas 

of conifer afforestation in the middle section of the river system. Diadromous fish species 

within the Alness River consist of Atlantic salmon, European eel, and Sea trout [Cromarty Firth 

Fisheries, 2008].  

River Allt Graad 

Allt Graad river flows within the northern slopes of Ben Wyvis, flowing east of Loch Glass which 

at its outlet has an impassable weir, preventing fish migration. In the upper reaches of the 

system water flows over foliated granite. Downstream from Loch Glass the underlying geology 

consists of old red sandstone [Cromarty Firth Fisheries, 2008]. Land use surrounding the river 

alters throughout its course and entry near Alness. The upper area of Allt Graad consists of a 

mixture of heather moorland and peatland, followed by heavy conifer plantations surrounding 

the entire catchment in the middle section of the system. Prior to entering the Cromarty Firth 

the network flows through a mixture of arable farmland with native woodland buffer strips and 

moderate urban development (Evanton) [Cromarty Firth Fisheries, 2008]. Recorded 

diadromous fish include: Atlantic salmon, Sea trout, and European eel [Cromarty Firth Fisheries, 

2008].  

River Balnagown 

The Balnagown falls 320m in its 25 km course and enters the Cromarty Firth at Nigg Bay 

[Cromarty Firth Fisheries, 2008]. The majority of flow occurs over old red sandstone with small 

areas of the headwaters of the river draining over quartz-feldpar-granulite and granite. Urban 

development occurs around the mouth of the river, with the majority of river flow occurring 

over heather moorland and open peatland. Large areas and smaller burns are surrounded by 

conifer afforestation [Cromarty Firth Fisheries, 2008]. The Balnagown river contains a number 

of diadromous fish including Atlantic salmon, European eel, and Sea trout [Cromarty Firth 

Fisheries, 2008]. 

 

River Sgitheach 

The Sgitheach catchment enters in close proximity to the Allt Graad catchment into the 

Cromarty Firth. The river slopes from the southern slopes of Ben Wyvis at an altitude of 

approximately 500m. Initial flow occurs at a steep gradient, prior to reaching gentler ground 

approximately 4km prior to entering the Firth south of the town of Evanton [Cromarty Firth 

Fisheries, 2008]. The river flows over quartz-feldspar-granulite in the upper reaches and then 

over old red sandstone.  Several falls within the middle reaches prevent diadromous fish 

migration further up the catchment [Cromarty Firth Fisheries, 2008]. The lower reaches of the 

catchment consist of a mixture of arable farming and small urbanisation including Milton of 

Katewell and Evanton. Conifer afforestation dominates the middle reaches of the river and the 

upper area is predominately used for sheep grazing [Cromarty Firth Fisheries, 2008]. Three 

diadromous fish species are found within the catchment that only move up to the middle 

section of the system due to natural barriers, these are the Atlantic salmon, Sea trout, and 

European eel [Cromarty Firth Fisheries, 2008]. 

River Peffery 
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The headwaters of river Peffery originate at a high altitude of over 500m, before draining 

through the southern slopes of Ben Wyvis and reaching lower altitudes. No still waters are 

found within the river system [Cromarty Firth Fisheries, 2008]. The lower catchments were 

greatly modified during the 1960s and 1970s through straightening and dredging. Geology 

splits between the upper and lower regions: mica-schist and quartz-feldspar-granulite with 

thin soil are found in the upper regions, and old red sandstone with deeper soils are found in 

the lower areas [Cromarty Firth Fisheries, 2008].  The higher sections of the catchment are 

dominated by mixed woodland. The middle section meanders through intensively farmed 

arable land with improved grasslands. Lower sections that were previously modified contain 

the largest urban development surrounding catchments in the Cromarty Firth [Cromarty Firth 

Fisheries, 2008]. An electrofishing survey of the river in 2008 identified Sea trout and European 

eel [Cromarty Firth Fisheries, 2008]. 

Newhall Burn 

The Newhall Burn drains into the Cromarty Firth near Jemimaville. The stream runs gently from 

the south to the north and is low lying (below 100m) compared to the other rivers entering 

the Cromarty Firth. The river also has little still water bodies within its system [Cromarty Firth 

Fisheries, 2008]. Newhall Burn catchment’s geology is the simplest in the Cromarty Firth region, 

consisting of old red sandstone with moderately deep soils [Cromarty Firth Fisheries, 2008]. 

The majority of the flow occurs through arable land which resulted in heavy silt runoff and 

previous straightening and dredging works occurred [Cromarty Firth Fisheries, 2008]. 

European eel, Atlantic salmon and Sea trout have been recorded in the system previously 

[Cromarty Firth Fisheries, 2008]. 

 

14.4.3 Species Accounts 

The diadromous fish species present in rivers entering the Cromarty Firth are considered in 

turn below. 

14.4.3.1 Atlantic Salmon – International Importance 

Atlantic salmon (Salmo salar) are wildly distributed in Scotland’s river systems but are also 

widely found across temperate and Arctic regions of the northern hemisphere. The fish are 

anadromous (migrate from sea but spawn in freshwater), living in freshwater as juveniles prior 

to migrating to sea as post-smolts where they mature. Once sexual maturity is reached they 

return to their native rivers to spawn [Godfrey et al., 2014]. Migratory routes of Atlantic salmon 

to spawning sites are poorly understood, since returns to the Scottish coast occur from a range 

of directions. However, the greatest returns are expected from northerly and westerly marine 

waters, given the distribution of marine feeding areas [Malcolm et al., 2010]. Similarly, for post-

smolt migratory routes in the North Sea no geographic distribution is known [Malcolm et al., 

2010]. However, post-smolt runs will occur through the Cromarty Firth, from the river systems 

detailed above, into the Moray Firth as this is the only entry to the North Sea.  

Post-smolt runs in the Cromarty Firth are expected to occur from late April to late June, with a 

peak in May [Cromarty Firth Fisheries, 2008; Malcolm et al., 2010]. Studies in Norwegian fjords 

identified that in general, the depth of migrating smolts is at shallow depth (<10m) [Finstad et 

al., 2005]. This is supported by a further study in Norwegian waters that indicated 49-99% of 

swimming time was at 1-3 m depth during the day, suggesting light intensity may dictate 

swimming depth [Davidsen et al., 2008]. No data for post-smolt diving depth in Scottish waters 
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exists [Malcolm et al., 2010]. Similarly, no swimming depth data is available for grilse (salmon 

that returned to freshwater after only one-year) [Malcolm et al., 2010]. However, the consultee 

Cromarty Firth Fishery Board during Phase 3 Development explained grilse runs generally 

occur from mid-July to end of September [Affric Limited, 2013]. 

Returning adult Atlantic salmon will enter the river systems detailed above, by passing through 

the Sutors into the Cromarty Firth, since this is the only entry point. Adult Atlantic salmon runs 

usually occur between November to December, but in larger river systems it may extend from 

October to late February [SNH, 2017a]. Knowledge of the swimming depth of adult Atlantic 

salmon in Scottish waters is limited, but it is suggested extended periods are spent at shallow 

depth between 0 - 40m [Malcolm et al., 2010]. Research by Marine Scotland Science identified 

that adult Atlantic salmon usually move up the Cromarty Firth estuary towards river Conon 

with the flood tide and utilise the ebb to return to the sea.  The same research identified that 

some fish migrated along either one of the two deep channels within the Firth, but the limited 

data prevents a consistent pattern being identified [Affric Limited, 2013]. Consultation with the 

Cromarty Firth Fishery Board, during Phase 3 Development identified Atlantic salmon within 

the Cromarty Firth are known to run close to shore (<10 m) as carcasses were regularly found 

in illegal gill nets [Affric Limited, 2013]. 

14.4.3.2 Sea Trout – National Importance 

Sea trout (Salmo trutta morpha trutta) are the anadromous forms of Brown trout (Salmo trutta). 

It was previously believed Sea trout were a different species or subspecies, but it’s now widely 

accepted as an ecological form with different migratory behaviour [Tanguy et al., 1994]. Like 

Atlantic salmon, sea trout may spend a variable number of years in freshwater habitats prior 

to migrating. Sea trout post-smolts may stay within estuaries for extended periods of time, 

prior to moving into the wider sea [Malcolm et al., 2010].  Research by Pemberton [Pemberton, 

1976] concluded sea trout post-smolts move from rivers to sea lochs/estuaries between April 

and early June, prior to moving to the open sea in late June to July, eventually returning in 

August to September. This study, however, was very localised with overall knowledge of post-

smolt migratory movement limited.  Swimming depth of sea trout post-smolts is also relatively 

unknown. A study from the sea loch Ewe identified that most fish swam within 10m of the 

surface waters, although dives to 20m were also observed [Malcolm et al., 2010]. 

Immature sea trout, regionally called finnock, are young sea trout that return to freshwater 

after only one year within the sea. These are common in Scottish estuaries, where they move 

in and out with the tides to feed [Scottish Government, 2017]. Finnock may move to large 

freshwater bodies to over-winter, prior to returning to sea during the spring months [Malcolm 

et al., 2010; Scottish Government, 2017].  

Returning sexually mature sea trout will migrate through the Sutors and the Cromarty Firth, as 

this is the only entry from the open sea to the river catchments. Timings of runs on the east 

coast are well understood, with runs generally occurring from April to June [Scottish 

Government, 2017]. Migrated fish remain in freshwaters until the autumn, waiting for river 

levels to rise before returning to sea [Malcolm et al., 2010]. The exact movement of the adult 

fish is expected to occur with high tide and returns during ebb tide, but no conclusive data is 

available [Malcolm et al., 2010]. The mean swimming depth of adult sea trout depend on 

season, water temperature, habitat and time of day. But research in Norwegian fjords 

concluded a mean swimming depth of mature sea trout to be 1.7m. Lower swimming depths 

generally occurred during night time [Eldøy et al., 2017]. Knowledge of swimming depth in 
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Scottish waters is limited but estimated to be at <3m [Malcolm et al., 2010].  In the Cromarty 

Firth sea trout are known to swim very close to the shore [Affric Limited, 2013]. However, 

overall swimming routes within estuaries in Scottish waters are poorly understood [Malcolm 

et al., 2010].   

14.4.3.3 European Eel – National Importance 

The European eel (Anguilla angeuilla) is a critically endangered catadromous (migrates from 

freshwater to sea to spawn) fish which is widely distributed across European freshwater and 

estuarine habitats [DEFRA, 2010; SNH, 2017b]. The recruitment of juvenile eels is currently ~5% 

in European stocks [Jacoby & Gollock, 2014]. 

The lifecycle consists of 4 stages: Glass eel, Elver, Yellow eel and Silver eel. Understanding of 

the movement and migration behaviour in Scottish water is very limited [DEFRA, 2015]. Adults 

(silver eel) may pass through Scottish coastal waters during migration, but no conclusive data 

is available [Malcolm et al., 2010]. Silver eels in the Cromarty Firth catchment area are likely to 

enter the North Sea from their riverine habitats through the Cromarty Firth, as no other sea 

access is available. In northern mainland Europe, adult eel migratory peak rates are reported 

from August to October [Malcolm et al., 2010]. In Scotland, data from the River Dee shows 

adults beginning to leave freshwaters in June, peaking in August or September, but continuing 

to October [Malcolm et al., 2010]. However, wide variations in migratory timings are recorded, 

possibly due to temperature [Vøllestad et al., 1986], rainfall or lunar cycles [Lowe, 1952; 

Malcolm et al., 2010]. The absence of data and no alternative evidence make it reasonable to 

suspect the majority of adult eels migrate to spawning sites via north of Scotland between 

October and January [Malcolm et al., 2010]. 

Juveniles are expected to arrive earliest in the north and west, arriving in September off 

Shetland and the Western Isles. Arrival around Caithness occur around November, but 

juveniles may arrive early in August. The migration continues for several months after the mid-

winter peak, although glass eels may arrive throughout the year [Tesch et al., 1990]. Upon 

arrival, some individuals may enter the freshwater systems within their first year of arrival, while 

some stay within costal and estuarian waters until matured [Daverat et al., 2006]. Their 

movement to freshwater systems appears to be seasonal, possibly driven by water 

temperature; with temperatures rising between 12 -14°C increasing upstream movement, 

though river flow also influences migration [Acou et al., 2009; Edeline et al., 2006].  

Swimming depth of juvenile and adult eels in Scotland are also uncertain. In the North Sea, 

studies suggest swimming depth of 1-17m (10m average). The study identified that eels rarely 

spend time in deeper parts of the water column due to it being too cold [Palstra & van den 

Thillart, 2010]. Eels are capable of swimming in much deeper waters (approximately 300m), 

light levels and temperatures likely influencing the variable depths [Edeline et al., 2006]. No 

data regarding swimming depth for juvenile eels is available.  

14.5 Impact Assessment 

The assessment of effects during construction is based upon the project description outlined 

in Chapter 3: Project Description. The following are potential impacts on the valued 

diadromous fish receptors which may be associated with the Phase 4 Development: 

• Localised habitat degradation and displacement resulting from effects on water quality 

during construction and operation;  
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• Increased underwater noise emission levels causing disturbance, displacement, and 

possibly injury during construction; and 

• Barrier effects resulting from the new structures within the Cromarty Firth during 

operation. 

14.5.1 Construction  

14.5.1.1 Increased Sediment Loading 

The rock revetment construction, infilling works, dredging and spoil disposal operations, and 

site surface water runoff detailed in Chapter 3: Project Description all have the potential to 

increase sediment loading in the water column, through the release of fine sediments into the 

marine environment.  Further information is provided in Chapter 21: Water Quality. It is noted 

that the effective management of the site surface water runoff, through the mitigation 

measures identified in Chapter 21 will prevent sediment laden run-off entering the Cromarty 

Firth, and hence no impact on diadromous fish is expected from site surface water runoff. 

Behavioural changes in salmonids (salmon and trout) resulting from increased water column 

sediment loading are more likely than injury or mortality due to their ability to move away 

from the affected area [Kjelland et al., 2015; Newcombe & Jensen, 1996]. Increased sediment 

loading can lead to reduced foraging efficiency and provoke an avoidance response, which in 

turn can lead to barrier effects; preventing migrating salmonids passing through affected 

areas, thus blocking routes to and from the sea [Robertson et al., 2007; Stuart‐Smith et al., 

2004; Wenger et al., 2017]. Multiple studies have highlighted that impacts on fish from 

increased sediment loading are dependent on the concentration of the sediment in the water 

column and exposure time, with avoidance responses unlikely unless concentrations are 

relatively high [Wenger et al., 2017]. Studies in the Dutch Wadden Sea also identified shifts in 

local abundance of salmonids associated with increased sediment loading, although these 

occurred when turbidity levels remained high for several years [Jonge et al., 1993; Wenger et 

al., 2017]. It has been shown that outward migrating smolt are particularly sensitive to 

increased sediment loading [Wenger et al., 2017]. 

Very little information is available on the sensitivity of European eels to increased water column 

sediment loading. This assessment therefore assumes that the effects of increased sediment 

loading on European eels are analogous to those described for salmonids. 

Observations of the Phase 3 Development construction operations (revetment construction 

and infilling) showed that siltation was extremely localised and limited to within tens of metres 

from the working area. As such the potential effect on salmonids are assessed as negligible, 

short term, and reversible, with the resulting impacts on Atlantic salmon, sea trout and 

European eels being minor, Non-Significant.  

The greatest sediment loading effects resulted from dredging and spoil disposal, and silt 

plumes were observed at both the dredging and disposal sites. However, the observed plumes 

were relatively small, dispersed quickly and at no point occluded the Firth. This 

notwithstanding, it is recognised that dredging areas and spoil disposal sites are located in 

relatively narrow sections of the Cromarty Firth, and hence there is still the potential that areas 

of increased sediment loading could block migration routes, particularly for sensitive outward 

migrating salmonid smolts.  The effects of increased sediment loading resulting from dredging 



 
 

14-9 

 
 

and spoil disposal operations on diadromous fish are therefore assessed as low, short term, 

and reversible.  The resulting impact on Atlantic salmon is moderate, Significant, while the 

potential impacts on sea trout and European eel are minor, Non-Significant. 

14.5.1.2 Remobilisation of Sediment Bound Contaminants 

The disturbance of the sediment, and disposal of dredged spoil may also lead to remobilisation 

of sediment-bound contaminants. Hydrophobic organic compounds can broadly affect 

reproductive cycles of adults by reducing gamete production and overall spawning fertility. 

Lethal and non-lethal physiological changes in organs were also noted in the study [Johnson 

et al., 2013]. Wider bioaccumulation in long-lived predators resulting from remobilising 

sediment bound organic contaminants have the potential to affect entire ecosystem food webs 

[Wenger et al., 2017]. Resuspension sediment bound inorganic contaminants are known to 

affect fish fertility, neurology and nervous systems, with the potential to bioaccumulate in 

gonad tissue [Alquezar et al., 2006; Wenger et al., 2017]. Juvenile fish are more susceptible, 

with lethality at lower rates compared to adult fish [Abascal et al., 2007; Forseth et al., 2017]. 

A previous geotechnical marine survey of Berth 4 and the Queen’s Dock area identified 

elevated levels of inorganic compounds, including: copper, mercury and zinc [Aspect Surveys, 

2015]. High levels of Polycyclic aromatic hydrocarbons (PAHs) were also found [Aspect Surveys, 

2015]. The extracted samples were in close proximity of the proposed development, but 

outwith dredging pockets and proposed construction areas. Surveys for the Phase 4 proposed 

construction and dredge areas identified no sediment contamination.  Further details are 

provided in Chapter 18: Materials and Waste and Chapter 21: Water Quality. Since no dredging 

or construction operations will be conducted in areas containing contaminated sediments, it 

is considered very unlikely that the works will remobilise sediment bound contaminants to a 

level where any ecological effect could be expected.  The potential impacts on diadromous 

fish species are therefore assessed as negligible, short term, and reversible, constituting to 

a minor, Non-Significant effect. 

14.5.1.3 Underwater Noise 

The construction techniques employed during the construction of the Phase 4 Development 

will result in underwater noise emissions into the Cromarty Firth. The loudest source of 

underwater noise will be the marine piling works, and hence this is considered as the worst-

case scenario for the purpose of this assessment. 

In order to form the quay wall for the new berth at the Phase 4 Development, a combination 

of cylindrical and sheet pile quay wall will be constructed, as described in Chapter 3: Project 

Description. Ground investigation works conducted to inform the design of the development 

have revealed very dense glacial tills in the area, which means that impact piling will be 

necessary in additional to vibro piling to drive the piles to their design depth.   The use of 

impact piling hammers will result in emissions of broadband underwater noise, with maximum 

energy in the frequency range of 150Hz to 1kHz.  The frequency and sound power level of the 

piling noise means it has the potential to cause injury and disturbance to the diadromous fish 

receptors in the vicinity of the development site. The quay wall piling operations are expected 

to have a duration of approximately five months, and piling will only be conducted between 

the hours of 07:00 to 19:00 to minimise the effects of in-air noise as discussed in Chapter 6: 

Acoustics In Air. 
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A comprehensive underwater noise model for impact piling was conducted in order to assess 

the magnitude of potential impacts on fish receptors resulting from the proposed piling works.  

The model utilised predicted source noise levels from the monitoring of impact piling of 

comparable cylindrical and sheet piles, together with environmental data, including 

bathymetry and seabed properties, in order to ascertain how the underwater piling noise will 

dissipate in the Cromarty Firth and surrounding waters.  Further details of the noise modelling 

are provided in Chapter 7: Underwater Piling Noise and Appendix G.1. 

The outputs of the piling noise model were then compared against the latest fish auditory 

injury impact criteria provided by Popper et al. [2014], in order to estimate the ranges from 

the piling works at which different magnitudes of acoustic impact may occur. The Popper 

criteria groups fish into functional hearing groups, based on whether or not they have a swim 

bladder, and whether the swim bladder is involved in its hearing. The hearing groups given in 

the Popper et al. [2014] criteria, together with the diadromous fish receptors relevant to the 

Phase 4 Development, are summarised in Table 14.5.1. 

Table 14.5.1 Functional Hearing Groups, and Relevant Diadromous Fish Receptors [after Popper et al., 

2014]. 

Hearing group 
Relevant Diadromous Fish 

Receptors 

Sensitivity to Underwater 

Noise 

Fish: no swim bladder None Least Sensitive 

Fish: swim bladder not 
involved in hearing 

Atlantic Salmon 

Sea Trout 

European Eel 

 

Fish: swim bladder 
involved in hearing 

None Most Sensitive 

Popper et al. [2014] presents unweighted peak criteria (SPLpeak) and cumulative sound 

exposure criteria (SELcum) for impact piling noise. The criteria are in relation to the onset of 

mortality and potential mortal injury, recoverable injury, and Temporary Threshold Shift (TTS), 

where a temporary reduction in hearing sensitivity may occur in individual receptors. The 

Popper et al. [2014] injury criteria for the hearing group relevant to the Phase 4 Development 

are summarised in Table 14.5.2, with further information provided in Chapter 7: Underwater 

Piling Noise. It should be noted that the TTS criteria are semi-qualitative and for Atlantic 

salmon and sea trout (swim bladder not involved in hearing) the criteria is ‘more than’ 186dB 

re. 1µPa. As such, no precise impact range can be determined for these criteria, and hence the 

TTS criteria will not be taken forward to the assessment. 

Table 14.5.2 Summary of Criteria for Physical Injury on Diadromous Fish from Impact Piling Noise [after 

Popper et al. 2014]. 

Impact Piling Mortality & potential 

mortal injury 

Impairment 

Hearing Group Recoverable injury TTS 

Fish: swim bladder not 

involved in hearing 

210dB SELcum 

> 207dB SPLpeak 

203dB SELcum 

> 207dB SPLpeak 
> 186dB SELcum 

Where insufficient data is available (behavioural and masking effects), Popper et al. [2014] 

gives qualitative criteria, summarising the effect of the noise as having either a high, moderate 

or low effect on an individual in either the near-field (tens of metres), intermediate-field 

(hundreds of metres), or far-field (thousands of metres) [Popper et al., 2014]. Popper et al. 

[2014] masking and behavioural response criteria for the hearing group relevant to this 
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assessment are summarised in Table 14.5.3. Note that the qualitative nature of these criteria 

meant that impact ranges cannot be calculated. 

Table 14.5.3 Summary of the Qualitative Effects on Diadromous Fish from Impact Piling Noise [after 

Popper et al. 2014] (N=Near-field, I=Intermediate-field, F=Far-field). 

Impact Piling 
Masking Behaviour 

Hearing Group 

Fish: swim bladder not 

involved in hearing 

(N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Potential diadromous fish impacts from piling were assessed against both the unweighted 

SPLpeak and the SELcum criteria.  In order to adopt a conservative approach, the greater of the 

two impact ranges resulting from the different criteria was carried forward to the assessment, 

which in all cases resulted from the SELcum criteria. The maximum expected impact ranges for 

relevant diadromous fish species are presented in Table 14.5.4 below.   

Table 14.5.4 Maximum Predicted Diadromous Fish Impact Ranges Resulting From Impact Piling 

Operations. 

Impact Ranges 
Mortality & Potential Mortal 

Injury 
Recoverable Injury 

Functional 

Group 

Cylindrical Piles 

500 kJ SELcum (1 

hour) 

Sheet Piles 

120 kJ SELcum (1 

hour) 

Cylindrical Piles 

500 kJ SELcum (1 

hour) 

Sheet Piles 

120 kJ SELcum (1 

hour) 

Fish: swim bladder 

not involved in 

hearing 

30m <10m 100m 13m 

When the qualitative behavioural and masking criteria for impact piling are reviewed, it is 

shown that diadromous fish within tens of metres from the pile driving will be subjected to a 

moderate level of masking, reducing to low level effects for animals further from the source. 

High behavioural responses (such as startle response, and strong avoidance resulting in 

exclusion) can be expected in the near field, reducing to moderate level (changes in swim 

speeds, and a reduction of time spent in an area) in the intermediate field, within hundreds of 

metres from the source. In the far field, once the range to the source exceeds 1000m, the 

behavioural response is reduced to low. 

The distance between the piling works and the south shore of the Cromarty Firth is 

approximately 1km.  As such, the acoustic injury ranges for diadromous fish associated with 

piling only occlude ~10% of the water available to these species for migration past the works. 

The behavioural impact zones extend further across the Firth, but fish moving along the 

southern shore are only expected to be exposed to noise levels that will result in a moderate 

to low level response. As such, it can be said that the piling noise has the potential to injure 

diadromous fish in very close proximity to the development, and may result in some avoidance 

behaviour, but is unlikely to completely obstruct migration routes.  However, it has been shown 

that peak Atlantic salmon, sea trout, and European eel migration is predominantly nocturnal, 

likely due to predator avoidance [DDSFB, 2016; Haraldstad et al., 2017; Moore et al., 1998; 

Sandlund et al., 2017]. The Phase 4 Development piling will be restricted to daytime operations 

only, between the hours of 07:00-19:00, and hence piling will not be ongoing when 

diadromous fish are likely to be passing the development. The underwater noise effects on 
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underwater fish are therefore assessed as negligible, short term, and reversible, and the 

resulting impact is minor: Non-Significant. 

14.5.1.4 Release of Hazardous Substances 

The accidental release of hydrocarbons and other hazardous substances in the event of a loss 

of containment during the construction works may result in contamination of the marine 

environment, potentially affecting diadromous fish [Wenger et al., 2017]. The impacts of a 

release of a hazardous substance can be acute; high concentrations or substances especially 

toxic to aquatic environments resulting in increased mortality rates over short periods 

[Hutchinson et al., 2013; Wenger et al., 2017]. Alternatively, spill events may cause chronic 

impacts, where pollutants affect species physiology over extended periods while accumulating 

in organic tissue, allowing contamination to pass through the wider ecosystem [Hamilton et 

al., 2017; Oleksiak, 2008]. Effects including physiological, behavioural, reduced fertility and 

lethality in fish has been reported after both short and long-term exposure to contaminants 

following a pollution event. The studies also identified that juveniles are more vulnerable to 

pollution events than adults, requiring lower dosages for effects to occur [Costa et al., 2011; 

Limburg & Waldman, 2009; Wenger et al., 2017].  

For all diadromous fish receptors, the magnitude of the impact will depend on the nature and 

quantity of material released into the environment [Tornero & Hanke, 2016]. There is the 

potential for a spill of hazardous material to have long term major impacts, through changes 

to the health and behaviour of the receptors on a regional scale.  However, the adoption of 

the mitigation measures and standard industry best practice techniques for pollution 

prevention identified in Chapter 18: Materials and Waste significantly reduce or remove the 

risk of such an event occurring. As such it is considered extremely unlikely that release of 

hazardous material of a scale with the potential to negatively impact diadromous fish will 

occur.  Therefore, the potential effect is assessed as negligible, short term, and reversible, 

and the resulting impact is minor: Non-Significant. 

 

14.5.2 Operations  

14.5.2.1 Increased Sediment Loading and Remobilisation of Sediment Bound Contaminants 

The proposed Phase 4 Development contains a surface water drainage system that will 

discharge into the Cromarty Firth. As detailed in Chapter 3: Project Description, the system will 

be equipped with silt and oil interceptors, preventing silt and fines entering the Firth. 

Therefore, no increased turbidity levels resulting from the systems operation and associated 

effects on diadromous fish are expected.  Therefore the impact is assessed as none.  

Routine maintenance dredging works are required since dredged pockets for the Phase 4 

Development are likely to backfill through natural sediment movement in the Firth. The 

dredging operations are expected to see an increase in the Port of Cromarty Firth’s (POCF’s) 

overall maintenance dredge requirements for its existing berths. These activities are likely to 

involve either backhoe or trailing suction hopper dredgers. Disposal of the dredge spoil will 

be the designated Sutors spoil ground. Frequency of current maintenance dredging is unlikely 

to increase with the additional maintenance dredge areas, although the duration of 

maintenance dredging campaigns is likely to increase. The potential effects on diadromous 

fish from increased sediment loading and remobilisation of sediment bound contaminants 
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associated with dredging works are discussed in Sections 14.5.1.1 and 14.5.1.2. Increases in the 

duration of the existing maintenance dredging campaigns is unlikely to constitute a detectable 

change from baseline conditions for diadromous fish, and as such the effects are assessed as 

negligible, long term, and reversible and the resulting impact is minor: Non-Significant. 

14.5.2.2 Release of Hazardous Substances 

The potential impacts of a release of hazardous substances during construction are discussed 

in Section 14.5.1.4.  The impacts of a such an event occurring during the operational phase are 

considered to be similar and hence are not reassessed here.  

The proposed Phase 4 Development will not result in any change in baseline conditions, in 

terms of the risk of a pollution event occurring.  This is due to the following reasons: 

• The activities which will be conducted on the new facility are broadly similar to the 

activities currently undertaken on the Invergordon Service Base;  

• As detailed in Chapter 3, all site drainage will discharge through appropriately sized 

oil/silt interceptors, allowing prevention of materials spilt on the new facility from 

entering the water environment; and 

• PoCF operate robust pollution prevention control measures, and have comprehensive 

spill response procedures in place, which make the release of a hazardous substance 

into the Cromarty Firth extremely unlikely. 

The potential impact on diadromous fish is therefore assessed as none. 

 

14.5.3 Summary of Impact Assessment 

Each receptor is taken in turn and a summary of the potential impact on each is presented in 

Table 14.5.5. 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Atlantic 

Salmon 
International 

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from infilling, and rock revetment works. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from dredging and spoil disposal. 
Low Likely 

Moderate: 

Significant 

Construction 
Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants. 
Negligible Unlikely 

Minor: Not 

Significant 

Construction 
Injury/Disturbance/ disruption of migration due to underwater noise from 

piling operations. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Not 

Significant 

Operation 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from silt laden surface water discharges. 
No Impacts Expected 

Operation 

Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading through increased maintenance dredging 

requirements. 

Negligible Likely 
Minor: Non-

Significant 

Operation 

Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants through increased maintenance dredging 

requirements. 

Negligible Unlikely 
Minor: Not 

Significant 

Operation 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
No Impacts Expected 

Sea Trout National  

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from infilling, and rock revetment works. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from dredging and spoil disposal. 
Low Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants. 
Negligible Unlikely 

Minor: Not 

Significant 
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Construction 
Injury/Disturbance/ disruption of migration due to underwater noise from 

piling operations. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Not 

Significant 

Operation 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from silt laden surface water discharges. 
No Impacts Expected 

Operation 

Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading through increased maintenance dredging 

requirements. 

Negligible Likely 
Minor: Non-

Significant 

Operation 

Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants through increased maintenance dredging 

requirements. 

Negligible Unlikely 
Minor: Not 

Significant 

Operation 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
No Impacts Expected 

European 

Eel 
National 

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from infilling, and rock revetment works. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from dredging and spoil disposal. 
Low Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants. 
Negligible Unlikely 

Minor: Not 

Significant 

Construction 
Injury/Disturbance/ disruption of migration due to underwater noise from 

piling operations. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Not 

Significant 

Operation 
Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading from silt laden surface water discharges. 
No Impacts Expected 

Operation 

Disturbance/foraging impairment/disruption of migration due to 

increased sediment loading through increased maintenance dredging 

requirements. 

Negligible Likely 
Minor: Non-

Significant 
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Key 

Significant Effect 

Operation 

Mortality and reduced productivity resulting from the resuspension of 

sediment bound contaminants through increased maintenance dredging 

requirements. 

Negligible Unlikely 
Minor: Not 

Significant 

Operation 
Mortality and reduced productivity resulting from the release of hazardous 

substances in the event of a loss of containment. 
No Impacts Expected 
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14.6 Mitigation Measures 

Where potential significant effects on diadromous fish have been identified in Section 14.5, 

appropriate mitigation will be provided in order to reduce the magnitude of the effect.  A 

summary of the diadromous fish mitigation proposed for the Phase 4 Development is outlined 

below and will be implemented via the Construction Environmental Management Document 

(CEMD). 

14.6.1 Environmental Clerk of Works 

An ECoW will be appointed to oversee and ensure that the mitigation and environmental best 

practice, with regards to preventing spills and minimising deterioration in water quality 

referred to in this chapter, is implemented during the construction phase.  The ECoW will have 

the power to stop works if required. 

14.6.2 Sensitive Timing of Activities 

The only potential significant impact on diadromous fish identified by this assessment is 

regarding the interruption of the Atlantic salmon smolt outward migration, associated with 

increased sediment loading in the water column resulting from dredging and spoil disposal 

operations.  The peak Atlantic salmon outward smolt migration in the Cromarty Firth occurs in 

May, as detailed in Section 14.4.3. 

In order to mitigate the potential impacts on migrating Atlantic salmon smolt, dredging and 

dredged spoil disposal operations will be prohibited during the month of May. 

14.7 Cumulative Impacts 

As detailed in Chapter 5: Methodology, the Phase 4 Development construction period does 

not overlap with the construction periods of any other project within the vicinity of the Moray 

Firth.  However, the Phase 4 Development construction period does overlap with the Nigg Bay 

project at Aberdeen Harbour, and may overlap with the construction of the Port of Ardersier 

Ltd: Offshore Renewables Masterplan (should this development be taken forward for 

construction). Cumulative impacts on Atlantic salmon could therefore be associated with both 

underwater noise and increased water column sediment loading, if their migration routes 

which will pass the Phase 4 Development will also pass the Nigg Bay or Port of Ardersier 

projects.  Cumulative impacts could also be expected if the migration routes of Atlantic salmon 

passing the Nigg Bay and Port of Ardersier projects also pass the Phase 4 Development.   

Since the Phase 4 Development is located within the Cromarty Firth, it is very unlikely that the 

migration routes of Atlantic salmon passing the Nigg Bay and Port of Ardersier developments 

would also pass the Phase 4 Development site.  Conversely, as detailed in Section 14.4.3, the 

literature suggests that migrating Atlantic salmon head to foraging grounds to the north and 

west of Scotland.  As such, fish migrating through the Cromarty Firth are unlikely to pass the 

Nigg Bay or Port of Ardersier developments, as these are located to the south.  No cumulative 

impacts are therefore expected. 

14.8 Residual Effects 

The only potential significant impacts on diadromous fish identified in Section 14.5 was on 

Atlantic salmon, resulting from increased suspended solid loading in the water column 

associated with dredging and spoil disposal operations. This will be mitigated by prohibiting 

dredging and spoil disposal operations during May, which is noted as being the most sensitive 
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period for Atlantic salmon due to the outward migration of smolts through the Cromarty Firth.  

Avoiding this period significantly reduces the potential for population level effects on Atlantic 

salmon.  The residual effect is therefore assessed as negligible, short term and reversible, 

meaning that the residual impact on diadromous fish is minor: Non-Significant. 

14.9 Summary 

Only one significant impact on diadromous fish receptors was identified as potentially 

resulting from the Phase 4 Development, which is associated with the construction phase.  No 

significant impacts are expected from the operation of the proposed development.  By 

avoiding dredging and spoil disposal operations in the month of May, this impact is reduced 

to non-significant. 

Table 14.9.1 summarises the impacts assessed for diadromous fish receptors, the mitigation 

measures identified to control them and the potential for residual significant adverse effects. 

Significant effects are highlighted in yellow. 
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Table 14.9.1: Summary of Diadromous Fish Impacts 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

 

 

 

 

 

 

 

 

Atlantic 

Salmon 

 

 

 

 

 

 

 

 

 

International 

Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from infilling, and rock revetment 

works. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from dredging and spoil disposal. 

Low 
Moderate: 

Significant 

Dredging 

prohibited during 

the month of May 

Negligible 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Construction 

Injury/Disturbance/ disruption of 

migration due to underwater noise 

from piling operations. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from silt laden surface water 

discharges. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 



 

14-20 

 
 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

 

 

 

 

 

Atlantic 

Salmon 
International 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Operation 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 

 

 

 

 

 

Sea Trout 

 

 

 

National  

Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from infilling, and rock revetment 

works. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from dredging and spoil disposal. 

Low 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Low 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 



 

14-21 

 
 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

 

 

 

 

 

 

 

 

 

 

 

Sea Trout 

National 

Construction 

Injury/Disturbance/ disruption of 

migration due to underwater noise 

from piling operations. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from silt laden surface water 

discharges. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Operation 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 

European 

Eel 
National Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

 

 

 

 

 

 

 

 

 

 

 

European 

Eel 

 

 

 

 

 

 

 

 

from infilling, and rock revetment 

works. 

National 

Construction 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from dredging and spoil disposal. 

Low 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Low 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Construction 

Injury/Disturbance/ disruption of 

migration due to underwater noise 

from piling operations. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 

Construction 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

from silt laden surface water 

discharges. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 

Operation 

Disturbance/foraging 

impairment/disruption of migration 

due to increased sediment loading 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Non-

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation 

Summary 

Residual 

Impact 

Magnitude 

Significance 

of Residual 

Effect 

 

 

 

European 

Eel 
National 

Operation 

Mortality and reduced productivity 

resulting from the resuspension of 

sediment bound contaminants 

through increased maintenance 

dredging requirements. 

Negligible 
Minor: Not 

Significant 

No specific 

mitigation 

required 

Negligible 
Minor: Not 

Significant 

Operation 

Mortality and reduced productivity 

resulting from the release of 

hazardous substances in the event of 

a loss of containment. 

None No Impact 

No specific 

mitigation 

required 

None No Impact 

Key 

Significant Effect 



 
 

14-24 

 
 

14.10 References 

Abascal, F., Cosson, J., & Fauvel, C. (2007). Characterization of sperm motility in sea bass: the 

effect of heavy metals and physicochemical variables on sperm motility. Journal of Fish 

Biology, 70(2), 509-522.  

Acou, A., Legault, A., Laffaille, P., & Feunteun, E. (2009). Environmental determinism of year-

to-year recruitment variability of European eel Anguilla anguilla in a small coastal catchment, 

the Frémur River, north-west France (Vol. 74). 

Affric Limited. (2013). Invergordon Service Base Phase 3 Development 1-290.  

Alquezar, R., Markich, S. J., & Booth, D. J. (2006). Metal accumulation in the smooth toadfish, 

Tetractenos glaber, in estuaries around Sydney, Australia. Environmental Pollution, 142(1), 

123-131. doi:https://doi.org/10.1016/j.envpol.2005.09.010 

Aspect Surveys. (2015). Vibrocore Survey & Sediment Analysis: Berth 4 & Phase 3 

Development, Port of Cromarty Firth. Retrieved from  

Costa, P. M., Neuparth, T. S., Caeiro, S., Lobo, J., Martins, M., Ferreira, A. M., . . . Costa, M. H. 

(2011). Assessment of the genotoxic potential of contaminated estuarine sediments in fish 

peripheral blood: Laboratory versus in situ studies. Environmental Research, 111(1), 25-36. 

doi:https://doi.org/10.1016/j.envres.2010.09.011 

Cromarty Firth Fisheries. (2008). Fishery Managment Plan. Retrieved from Unkown: 

http://cromarty.dsfb.org.uk/files/2012/08/cromarty-fishery-management-plan.pdf 

Cromarty Firth Fishery Board. (2012). River Catchments in the Cromarty Firth District. 

Retrieved from http://cromarty.dsfb.org.uk/rivers-2/ 

Daverat, F., E. Limburg, K., Thibault, I., Shiao, J.-C., Dodson, J., Caron, F., . . . Wickström, H. 

(2006). Phenotypic plasticity of habitat use by three temperate eel species, Anguilla anguilla, A. 

japonica and A. rostrata (Vol. 308). 

Davidsen, J. G., Manel‐la, N. P., ØKland, F., Diserud, O. H., Thorstad, E. B., Finstad, B., . . . 

Rikardsen, A. H. (2008). Changes in swimming depths of Atlantic salmon Salmo salar post‐

smolts relative to light intensity. Journal of Fish Biology, 73(4), 1065-1074. 

doi:doi:10.1111/j.1095-8649.2008.02004.x 

DDSFB. (2016). Smolt migration through the lower River Dee and Inner Harbour.  

DEFRA. (2010). Eel Managment plans for the United Kingdom: Scotland River Basin District 

Unknown: Department for Environment Food and Rural Affairs Retrieved from 

http://www.gov.scot/Resource/Doc/295194/0118349.pdf. 

DEFRA. (2015). Report to the European Commission in line with Article 9 of the Eel Regulation 

1100/2007 Implantation of UK Eel Management Plan. London: Department for Environment 

Food & Rural Affairs Retrieved from 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8

&ved=0ahUKEwj0tbiUk9jaAhWE6qQKHcq2D80QFggnMAA&url=http%3A%2F%2Fsciencesea

rch.defra.gov.uk%2FDocument.aspx%3FDocument%3D12571_UKEMP2015report.pdf&usg=A

OvVaw0KVWV75Wj2ogK6u5vArle2. 

Edeline, E., Lambert, P., Rigaud, C., & Elie, P. (2006). Effects of body condition and water 

temperature on Anguilla anguilla glass eel migratory behavior. Journal of Experimental 

Marine Biology and Ecology, 331(2), 217-225. doi:https://doi.org/10.1016/j.jembe.2005.10.011 

Eldøy, S. H., Davidsen, J. G., Thorstad, E. B., Whoriskey, F. G., Aarestrup, K., Næsje, T. F., . . . 

Arnekleiv, J. V. (2017). Marine depth use of sea trout Salmo trutta in fjord areas of central 

Norway. Journal of Fish Biology, 91(5), 1268-1283. doi:doi:10.1111/jfb.13463 

https://doi.org/10.1016/j.envpol.2005.09.010
https://doi.org/10.1016/j.envres.2010.09.011
http://cromarty.dsfb.org.uk/files/2012/08/cromarty-fishery-management-plan.pdf
http://cromarty.dsfb.org.uk/rivers-2/
http://www.gov.scot/Resource/Doc/295194/0118349.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj0tbiUk9jaAhWE6qQKHcq2D80QFggnMAA&url=http%3A%2F%2Fsciencesearch.defra.gov.uk%2FDocument.aspx%3FDocument%3D12571_UKEMP2015report.pdf&usg=AOvVaw0KVWV75Wj2ogK6u5vArle2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj0tbiUk9jaAhWE6qQKHcq2D80QFggnMAA&url=http%3A%2F%2Fsciencesearch.defra.gov.uk%2FDocument.aspx%3FDocument%3D12571_UKEMP2015report.pdf&usg=AOvVaw0KVWV75Wj2ogK6u5vArle2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj0tbiUk9jaAhWE6qQKHcq2D80QFggnMAA&url=http%3A%2F%2Fsciencesearch.defra.gov.uk%2FDocument.aspx%3FDocument%3D12571_UKEMP2015report.pdf&usg=AOvVaw0KVWV75Wj2ogK6u5vArle2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj0tbiUk9jaAhWE6qQKHcq2D80QFggnMAA&url=http%3A%2F%2Fsciencesearch.defra.gov.uk%2FDocument.aspx%3FDocument%3D12571_UKEMP2015report.pdf&usg=AOvVaw0KVWV75Wj2ogK6u5vArle2
https://doi.org/10.1016/j.jembe.2005.10.011


 
 

14-25 

 
 

Finstad, B., Økland, F., Thorstad, E. B., BjØrn, P. A., & McKinley, R. S. (2005). Migration of 

hatchery‐reared Atlantic salmon and wild anadromous brown trout post‐smolts in a 

Norwegian fjord system. Journal of Fish Biology, 66(1), 86-96. doi:doi:10.1111/j.0022-

1112.2005.00581.x 

Forseth, T., Barlaup, B., Finstad, B., Fiske, P., Gjosaeter, H., Falkegard, M., . . . Wennevik, V. 

(2017). The major threats to Atlantic salmon in Norway. ICES Journal of Marine Science, 74(6), 

1469-1513.  

Fugro. (2017). Invergordon Ground Investigation Benthic Report In (pp. 1-94). 

Godfrey, J., Stewart, D., Middlemas, S., & Armstrong, J. (2014). Depth use and movement of 

homing Atlantic salmon (Salmo salar) in Scottish coastal water in relation to marine renewable 

energy development Retrieved from Pitlochry: 

http://www.gov.scot/Resource/0046/00466487.pdf 

Hamilton, P. B., Rolshausen, G., Uren Webster, T. M., & Tyler, C. R. (2017). Adaptive 

capabilities and fitness consequences associated with pollution exposure in fish. 

Philosophical Transactions of the Royal Society B: Biological Sciences, 372(1712). 

doi:10.1098/rstb.2016.0042 

Haraldstad, T., Kroglund, F., Kristensen, T., Jonsson, B., & Haugen, T. O. (2017). Diel migration 

pattern of Atlantic salmon (Salmo salar) and sea trout (Salmo trutta) smolts: an assessment of 

environmental cues. Ecology of Freshwater Fish, 26(4), 541-551.  

Hutchinson, T. H., Lyons, B. P., Thain, J. E., & Law, R. J. (2013). Evaluating legacy contaminants 

and emerging chemicals in marine environments using adverse outcome pathways and 

biological effects-directed analysis. Marine Pollution Bulletin, 74(2), 517-525. 

doi:https://doi.org/10.1016/j.marpolbul.2013.06.012 

Jacoby, D., & Gollock, M. (2014, 2018). Anguilla anguilla. Retrieved from 

http://www.iucnredlist.org/details/60344/0 

Johnson, L., F. Anulacion, B., Arkoosh, M., Burrows, D., Da Silva, D., Dietrich, J., . . . Ylitalo, G. 

(2013). Effects of Legacy Persistent Organic Pollutants (POPs) in Fish-Current and Future 

Challenges (Vol. 33). 

Jonge, V. N., Essink, K., & Boddeke, R. (1993). The Dutch Wadden Sea: a changed ecosystem 

(Vol. 265). 

Kjelland, M. E., Woodley, C. M., Swannack, T. M., & Smith, D. L. (2015). A review of the 

potential effects of suspended sediment on fishes: potential dredging-related physiological, 

behavioral, and transgenerational implications. Environment Systems and Decisions, 35(3), 

334-350. doi:10.1007/s10669-015-9557-2 

Limburg, K. E., & Waldman, J. R. (2009). Dramatic Declines in North Atlantic Diadromous 

Fishes. BioScience, 59(11), 955-965. doi:10.1525/bio.2009.59.11.7 

Lowe, R. H. (1952). The Influence of Light and Other Factors on the Seaward Migration of the 

Silver Eel (Anguilla anguilla L.). Journal of Animal Ecology, 21(2), 275-309. doi:10.2307/1963 

Malcolm, I., Godfrey, J., & Youngson, A. (2010). Review of migratory routes and behavior of 

Atlantic salmon, sea trout and European eel in Scotland's coastal environment: Implications for 

the development of marine renewable's. Retrieved from Aberdeen: 

http://www.gov.scot/Resource/Doc/295194/0111162.pdf 

Moore, A., Ives, S., Mead, T., & Talks, L. (1998). The migratory behaviour of wild Atlantic 

salmon (Salmo salar L.) smolts in the River Test and Southampton Water, southern England. 

In Advances in Invertebrates and Fish Telemetry (pp. 295-304): Springer. 

Newcombe, C. P., & Jensen, J. O. T. (1996). Channel Suspended Sediment and Fisheries: A 

Synthesis for Quantitative Assessment of Risk and Impact. North American Journal of 

http://www.gov.scot/Resource/0046/00466487.pdf
https://doi.org/10.1016/j.marpolbul.2013.06.012
http://www.iucnredlist.org/details/60344/0
http://www.gov.scot/Resource/Doc/295194/0111162.pdf


 
 

14-26 

 
 

Fisheries Management, 16(4), 693-727. doi:doi:10.1577/1548-

8675(1996)016<0693:CSSAFA>2.3.CO;2 

Oleksiak, M. F. (2008). Changes in Gene Expression due to Chronic Exposure to 

Environmental Pollutants. Aquatic toxicology (Amsterdam, Netherlands), 90(3), 161-171. 

doi:10.1016/j.aquatox.2008.08.010 

Palstra, A. P., & van den Thillart, G. E. E. J. M. (2010). Swimming physiology of European silver 

eels (Anguilla anguilla L.): energetic costs and effects on sexual maturation and reproduction. 

Fish Physiology and Biochemistry, 36(3), 297-322. doi:10.1007/s10695-010-9397-4 

Pemberton, R. (1976). Sea trout in North Argyll Sea lochs, population, distribution and 

movements. Journal of Fish Biology, 9(2), 157-179. doi:doi:10.1111/j.1095-

8649.1976.tb04670.x 

Popper, A., Hawkins, A., Fay, R., Mann, D., Bartol, S., Carlson, T., . . . Halvorsen, M. (2014). 

Sound exposure guidelines for fishes and sea turtles. Springer Briefs in Oceanography. DOI, 

10(1007), 978-973.  

Robertson, M. J., Scruton, D. A., & Clarke, K. D. (2007). Seasonal Effects of Suspended 

Sediment on the Behavior of Juvenile Atlantic Salmon. Transactions of the American Fisheries 

Society, 136(3), 822-828. doi:10.1577/T06-164.1 

Sandlund, O. T., Diserud, O. H., Poole, R., Bergesen, K., Dillane, M., Rogan, G., . . . Vøllestad, L. 

A. (2017). Timing and pattern of annual silver eel migration in two European watersheds are 

determined by similar cues. Ecology and Evolution, 7(15), 5956-5966.  

Scottish Government. (2017, 16 February 2017). Sea trout Retrieved from 

http://www.gov.scot/Topics/marine/marine-environment/species/fish/freshwater/seatrout 

SNH. (2011). Site Managment Statment. Retrieved from Dingwall: 

https://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=467 

SNH. (2017a). Atlantic Salmon. Retrieved from https://www.nature.scot/plants-and-

animals/fish/freshwater-fish/atlantic-salmon 

SNH. (2017b, 2017). European eel. Retrieved from https://www.nature.scot/plants-animals-

and-fungi/fish/freshwater-fish/european-eel 

Stuart‐Smith, R. D., Richardson, A. M. M., & White, R. W. G. (2004). Increasing turbidity 

significantly alters the diet of brown trout: a multi‐year longitudinal study. Journal of Fish 

Biology, 65(2), 376-388. doi:doi:10.1111/j.0022-1112.2004.00456.x 

Tanguy, J. M., Ombredane, D., Baglinière, J. L., & Prunet, P. (1994). Aspects of parr-smolt 

transformation in anadromous and resident forms of brown trout (Salmo trutta) in 

comparison with Atlantic salmon (Salmo salar). Aquaculture, 121(1), 51-63. 

doi:https://doi.org/10.1016/0044-8486(94)90007-8 

Tesch, F. W., Westerberg, H., & Karlsson, L. (1990). Tracking Studies on Migrating Silver Eels 

in the Central Baltic. Internationale Revue der gesamten Hydrobiologie und Hydrographie, 

75(6), 866-866. doi:doi:10.1002/iroh.19900750634 

Tornero, V., & Hanke, G. (2016). Chemical contaminants entering the marine environment 

from sea-based sources: A review with a focus on European seas. Marine Pollution Bulletin, 

112(1), 17-38. doi:https://doi.org/10.1016/j.marpolbul.2016.06.091 

Vøllestad, L. A., Jonsson, B., Hvidsten, N. A., Næsje, T. F., Haraldstad, Ø., & Ruud-Hansen, J. 

(1986). Environmental Factors Regulating the Seaward Migration of European Silver Eels 

(Anguilla anguilla). Canadian Journal of Fisheries and Aquatic Sciences, 43(10), 1909-1916. 

doi:10.1139/f86-236 

http://www.gov.scot/Topics/marine/marine-environment/species/fish/freshwater/seatrout
https://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=467
https://www.nature.scot/plants-and-animals/fish/freshwater-fish/atlantic-salmon
https://www.nature.scot/plants-and-animals/fish/freshwater-fish/atlantic-salmon
https://www.nature.scot/plants-animals-and-fungi/fish/freshwater-fish/european-eel
https://www.nature.scot/plants-animals-and-fungi/fish/freshwater-fish/european-eel
https://doi.org/10.1016/0044-8486(94)90007-8
https://doi.org/10.1016/j.marpolbul.2016.06.091


 
 

14-27 

 
 

Wenger, A. S., Harvey, E., Wilson, S., Rawson, C., Newman, S. J., Clarke, D., . . . Evans, R. D. 

(2017). A critical analysis of the direct effects of dredging on fish. Fish and Fisheries, 18(5), 

967-985. doi:doi:10.1111/faf.12218 

 



 

 

 

 
 

 

 

 

 

 

Chapter 15: Ecology: Benthic 



 
 

 

 

 

Contents 
15 Ecology: Benthic and Inter-Tidal Ecology ................................................................................... 15-1 

15.1 Introduction ...................................................................................................................................... 15-1 

15.2 Regulations and Sources of Information ............................................................................... 15-1 

15.2.1 Planning Framework ............................................................................................................. 15-1 

15.2.2 European and International Regulations ...................................................................... 15-1 

15.2.3 National Legislation .............................................................................................................. 15-1 

15.2.4 Other Guidance ...................................................................................................................... 15-2 

15.2.5 Sources of Information ........................................................................................................ 15-2 

15.3 Method of Assessment ................................................................................................................. 15-3 

15.3.1 Baseline Methodology ......................................................................................................... 15-3 

15.3.2 Method of Assessment ........................................................................................................ 15-5 

15.4 Baseline ............................................................................................................................................... 15-5 

15.4.1 Environment ............................................................................................................................ 15-5 

15.4.2 Statutory Designated Sites ................................................................................................. 15-6 

15.4.3 Benthic Survey Results ......................................................................................................... 15-6 

15.4.4 Identification of Receptors ................................................................................................. 15-9 

15.5 Impact Assessment ...................................................................................................................... 15-10 

15.5.1 Construction .......................................................................................................................... 15-10 

15.5.2 Operations .............................................................................................................................. 15-14 

15.5.3 Summary of Impact Assessment .................................................................................... 15-16 

15.6 Mitigation Measures .................................................................................................................... 15-22 

15.7 Cumulative Impacts ..................................................................................................................... 15-22 

15.8 Residual Effects .............................................................................................................................. 15-22 

15.9 Summary .......................................................................................................................................... 15-22 

15.10 References ................................................................................................................................... 15-23 



 
 

 

15-1 

 
 

15  Ecology: Benthic and Inter-Tidal Ecology 

15.1 Introduction 

In this chapter the potential effects on benthic and inter-tidal ecology are discussed and 

assessed.  Mitigation measures required to minimise impacts are identified and residual effects 

are assessed.  

15.2 Regulations and Sources of Information 

Regulations and guidance pertaining to ecology and biodiversity are outlined in Chapter 10: 

Ecology.  This section specifically details the regulations and guidance relevant to benthic 

ecology. 

15.2.1 Planning Framework 

The Scottish National Marine Plan provides General Planning Principles (GEN), of which the 

following apply to the benthic ecology assessment: 

• GEN 9 Natural Heritage: Development and use of the marine environment must: 

o Comply with legal requirements for protected areas and protected species; 

o Not result in significant impact on the national status of Priority Marine 

Features; and 

o Protect and, where appropriate, enhance the health of the marine area. 

• GEN 10 Invasive Non-Native Species: Opportunities to reduce the introduction of 

invasive non-native species to a minimum or proactively improve the practice of 

existing activity should be taken when decisions are being made. 

15.2.2 European and International Regulations 

Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and 

flora, known as the ‘Habitats Directive’ was adopted in 1992. The Directive is the means by 

which the European Union meets its obligations under the Bern Convention. In order to comply 

with Article 3 of the directive, Special Areas of Conservation (SACs) must be designated in UK 

territorial waters in order to provide a network of high quality conservation sites for habitats 

and species listed under Annexes I and II of the Directive. A total of thirteen marine habitats 

are detailed in Annexe I of the Directive, while eight benthic species are listed in Annexe II. 

As such, species listed in Annexes I and II of the Habitats Directive are considered sensitive 

species for the purposes of this assessment.  

Annexe I habitats which may be present in the vicinity of the development include: 

• Sub-tidal sandbanks; 

• Estuaries; 

• Intertidal mudflats and sandflats; and 

• Reefs. 

15.2.3 National Legislation 

The primary legislative instrument transposing the Habitats Directive into UK law is The 

Conservation (Natural Habitats, &c.) Regulations 1994 (as amended) (the Habitats 

Regulations). The Habitats Regulations also provide protection to SACs, since they require that 
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any proposal which has the potential to result in a negative Likely Significant Effect (LSE) to an 

SAC or its designated features, to be subject to a Habitats Regulations Appraisal (HRA), and if 

necessary, an Appropriate Assessment (AA). The HRA and AA process ensures that no 

development can be consented if it may cause adverse effects on the integrity of a Natura Site, 

unless there are no alternatives, and there is an imperative reason of overriding public 

importance for the development to be constructed.  

The Marine (Scotland) Act 2010 has established new powers to designate Marine Protected 

Areas (MPAs) in Scottish Territorial Waters, including those for nature conservation. There are 

no designated MPAs for the presence of benthic or intertidal habitats or species within the 

vicinity of the proposed development. 

15.2.4 Other Guidance 

The Marine (Scotland) Act 2010 sets out duties on Scottish Ministers to ensure Scotland’s seas 

are managed sustainably.  In order to help meet this requirement, the Joint Nature 

Conservation Committee (JNCC) and Scottish Natural Heritage (SNH) have produced a list of 

habitats and species occurring in Scottish waters, which are noted for their conservation 

importance.  These are referred to as Priority Marine Features (PMFs) [Tyler-Walters et al., 

2016].  Inclusion in the PMF list does not provide any additional legal protection, however due 

consideration must be provided in Impact Assessments, and as such all PMFs are considered 

sensitive for the purpose of this assessment. 

15.2.5 Sources of Information 

The following sources of information were consulted in the compilation of this benthic 

ecological impact assessment. 

• Invergordon Ground Investigation Benthic Report Pre-Construction Benthic Survey 

[Fugro, 2017]; 

• Guidance on Survey and Monitoring in Relation to Marine Renewables Developments 

in Scotland. Volume 5: Benthic Habitats [Saunders et al., 2011]; 

• Marine Habitat Classification of the British Islands [Joint Nature Conservation 

Committee, 2018]; 

• International Convention for the Control and Management of Ships’ Ballast Water and 

Sediments [International Maritime Organization] 2004 [International Maritime 

Organization, 2004b]; 

• Guidance for Pollution Prevention 5: Works and Maintenance in or Near Water 

[Environment and Heritage Service et al., 2017]; 

• UK BAP Priority Species and Habitats [Joint Nature Conservation Committee, 2016]; 

• International Union of Conservation of Nature [International Union of Conservation of 

Nature] Red List of Threatened Species [International Union of Conservation of Nature, 

2016]; 

• SNH Site Link [SNH, 2018]; 

• Port of Cromarty Firth Invertebrate Survey Report [Atkins, 2016]; 

• Handbook for Marine Intertidal Phase 1 Biotope Mapping Survey [Davis et al., 2001]; 

and 

• Invergordon Service Base Phase 4: Numerical Modelling [Atkins, 2018]. 
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15.3 Method of Assessment 

15.3.1 Baseline Methodology 

15.3.1.1 Benthic Habitats 

To gain an understanding of the benthic habitats present in the vicinity of the Phase 4 

Development area, Fugro was appointed to conduct a benthic survey of the site. The survey 

was undertaken on the 24th and 25th of February 2017 by the vessel MV Amanda J and included 

nine seabed video transects, and nine 0.1m2 Day grab samples, covering the survey area (see 

Figure 2.1 in Appendix O.1). Full details of the benthic survey work are available in Appendix 

O.1 with a summary of the field methods provided below. 

The seabed video was taken using a Kongsberg OE0208 camera system which was towed 

approximately 0.5m above the seabed at approximately 0.7 knots, with video footage and, per 

transect, five or more still images being taken.  Video footage and still images were analysed 

to assess the benthic habitat type and epibenthic communities. The still images were utilised 

to assist species identification and improve habitat descriptors. Video footage and still images 

were analysed to estimate species abundance using the standard SACFOR (Superabundant, 

Abundant, Common, Frequent, Occasional and Rare) abundance scale. The SACFOR 

abundance scale is a unified system for the recording of the abundance of marine flora and 

fauna in surveys where average species size is used to estimate species population as 

illustrated in Table 15.3.1 [Fugro, 2017; Joint Nature Conservation Committee, 2017]. 

Table 15.3.1 Marine Nature Conservation Review [Connor & Little] SACFOR Abundance Scale taken and 

adapted from [Fugro, 2017]. 

Growth Form Size of Individuals/Colonies  

Density % Cover Crust/ 

Meadow 

Massive

/ Turf 

<1cm 1–3cm 3–15 cm >15 

cm 

>80% S  S    1/0.001 m2 

40 – 79 % A S A S   1 – 9/0.001 

m2 

20 – 39 % C A C A S  1 - 9/0.01 m2 

10 – 19 % F C F C A S 1 - 9/0.1 m2 

5 – 9 %  O F O F C A 1 – 9/1 m2 

1 – 5 % or density R O R O F C 1 – 9/10 m2 

< 1 % or density  R  R O F 1 – 9/100 m2 

     R O 1 – 9/1000 m2 

      R < 1/1000 m2 

 

The sediment grab samples were retrieved from the seabed and a visual assessment of the 

retrieved material was undertaken with a description of the sediment surface, sediment type, 

characteristics and any obvious species being recorded. Remaining sediment was washed over 

a 0.5mm sieve and retained material was preserved in 8% formalin solution for macrofaunal 

analysis at Fugro’s benthic laboratory [Fugro, 2017]. The laboratory follows its in-house 

procedures for benthic macroinvertebrate analyses which are in line with those stated in the 

North East Atlantic Marine Biological Analytical Quality Control Scheme [Worsfold & Hall, 

2010] and British Standards Institution 16665:2013 [Fugro, 2017]. 
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Biotope code allocations were made using the Marine Habitat Classification of the British 

Islands [Joint Nature Conservation Committee, 2018]. The task was carried out by an 

experienced ecologist practised in matching UK biotopes to field survey data, with codes 

applied through experienced judgement and knowledge of the classification systems. All 

survey data were used to inform the biotope allocation process including the in situ 

descriptions of the sediment, macrofaunal data, video and photographic data [Fugro, 2017]. 

Habitats and species encountered within the development area were compared against the 

UK Biodiversity Action Plan (now Habitats of Principal Importance/Priority Habitats) priority 

species and habitats [Joint Nature Conservation Committee, 2016], International Union of 

Conservation of Nature [International Union of Conservation of Nature] Red List of Threatened 

Species [International Union of Conservation of Nature, 2016], and the OSPAR List of 

Threatened and/or Declining Species & Habitats (Region II – Greater North Sea) [OSPAR 

Commission, 2017]. The habitats and species encountered were also compared against the 

Priority Marine Features [Tyler-Walters et al., 2016] list for Scotland’s seas [Tyler-Walters et al., 

2016]. 

The retained samples for laboratory analysis were analysed by univariate and multivariate 

analysis. Univariate analysis, which describes the distribution of one variable, was used to 

extract features of communities that do not form part of specific taxa. This analysis utilised the 

Simpon’s Index of Dominance, Margalef’s Index of Richness, Pelou’s Index of Evenness and the 

Shannon-Wiener Index of Diversity. 

Multivariate analysis is particularly useful in datasets where several species are present, and 

can be a useful way of assessing the underlying community composition [Fugro, 2017]. The 

multivariate analysis consisted of Bray-Curis similarity measures, Multi-Dimensional Scaling 

(MDS), Similarity Profile (SIMPROF) and the Similarity Percentage Analysis (SIMPER) [Fugro, 

2017]. 

In addition to baseline data collection through the benthic survey, additional information 

about the benthic ecological baseline has been identified through a desktop study, with results 

of the literature review displayed in the relevant sections.  

15.3.1.2 Inter-tidal Habitats 

An inter-tidal habitat survey was undertaken by Atkins, as appointed by the Port of Cromarty 

Firth to inform the Ornithology Chapter of the EIA report for the proposed Phase 4 

Development on the 15th of January 2016 [Atkins, 2016]. Surveying consisted of three walkover 

transects (approximately 1km in length) along the high tide, mid tide and low tide marks, (see 

Figure 2-1 in Appendix K.4) with biotope boundaries mapped using a Garmin etrex 10 GPS. 

Each identified habitat underwent rapid in situ surface inspection to establish substrate and 

dominated/characteristic species. GPS was also utilised to mark changes in biotopes. The 

allocation of biotopes was based upon their biological communities and physical habitat which 

were matched to [Conner et al., 2004] as detailed in Atkins survey report [Atkins, 2016].  

To the north of the Phase 3 development, three survey transects extending from the mean 

high-water level to the mean low water mark were undertaken. At each transect, three samples 

consisting of approximately 0.02m2 of sediment were removed to a depth of 20-25cm and 

sieved over a 0.5mm sive with species presence and abundance recorded [Atkins, 2016]. 

Throughout the survey, photographs of main biotopes were taken, allowing the creation of a 
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habitat map. The main biotopes were assessed for species abundance utilising the SACFOR 

abundance scale, detailed in Table 15.3.1 [Atkins, 2016]. 

15.3.1.3 Intertidal Numerical Sediment Modelling   

To better understand the effects of dredging activities and land reclamation on local 

hydrodynamics and sediment behaviour within the Cromarty Firth, a numerical model was built 

within the MIKE21 Flexible Mesh modelling system [Atkins, 2018]. The determination and 

assessment of baseline hydrodynamics and changes to the current regime utilised the module  

MIKE21 HD. Assessment of the change in cohesive and non-cohesive sediment behaviour used 

the modules MIKE21 MT and MIKE21 ST respectively  [Atkins, 2018]. The model simulated two 

scenarios, baseline condition with no further development and conditions post Phase 4 

Development [Atkins, 2018].  

15.3.2 Method of Assessment 

The methodology utilised to assess the potential effects resulting from the development upon 

the benthic ecology of the area is described in Chapter 10: General Ecology, Section 10.3.  

15.4 Baseline  

15.4.1 Environment 

The Cromarty Firth is an estuary draining into the Moray Firth in the north-east of Scotland, 

stretching from the mouth of River Conon to the Sutors (around 25km) [SNH, 2011]. The 

entrance of the Cromarty Firth to the Moray Firth consists of naturally occurring deep waters 

of approximately 50m depth and 1.5km width between the North and South Sutor. Numerous 

bays are found within the Cromarty Firth; these consist of the Udale, Cromarty, Nigg and Alness 

bays, some with a width of 6.5km [Fugro, 2017]. 

The Firths locations, natural landmass distribution and deep waters resulted in the 

development of different estuarine habitats, such as sandflats, shingle banks, saltmarsh, 

mudflats, mussel beds and coastal lagoons. Rich and abundant invertebrate communities, 

together with large areas of seagrass along Alness, Udale and Nigg bays, form extensive 

benthic ecosystems. There are small localised saltmarsh habitats located in estuaries in Udale, 

Dingwall and Nigg Bays, at Alness point and near the Conon Islands [Fugro, 2017]. As part of 

the intertidal and coastal habitats, the Cromarty Firth contains one of the best examples of 

seagrass habitats around the coasts of the British Isles.  These are a priority habitat under the 

UK Biodiversity Action Plan (UKBAP), with dwarf eelgrass (Zostera (Zosterella) noltei) and the 

common eelgrass (Zostera marina/angustifolia) forming a main component [Fugro, 2017].  

The invertebrate fauna supported in the intertidal sand and mudflats habitats of the lower 

Cromarty Firth is considered richer compared to similar habitats in north-eastern Scotland 

[Fugro, 2017]. In Nigg and Udale Bays, the intertidal sediments are dominated by “lugworm 

(Arenicola marina) communities, blue mussels (Mytilus edulis), spireshell (Hydrobia ulvae), 

Baltic tellin (Macoma balthica) and cockle (Cerastoderma edule)” [Fugro, 2017]. The sediment 

surface allows a high diversity of bivalve species to exist but simultaneously limits the 

abundance of individuals likely resulting from the relatively silt-free sediment. Furthermore, 

the entrance to the Firth consists of a slightly sheltered shore with well-developed zonation 

habitats that include mid-shore barnacle and red turf-forming zones that provide habitats for 

associated amphipods and isopods [Fugro, 2017]. The firmer sediment at the entrance also 

provides habitat for polychaete worms like Glycera capitata, Prionosplo cirrifera, 



 
 

 

15-6 

 
 

Microphthalmus sp. and Aonides oxycephala. In 1992, it was established that diversity in 

between the North and South Sutor was greater than expected, with fauna like hydroids and 

anemones [Fugro, 2017]. In Invergordon, the benthic survey report found that the sandy 

sediments are dominated by bivalves Fabulina fabula and Gari fervensis, with faunal 

communities characterised by bivalve Abra alba also being found. Further results from 

Invergordon specifically are discussed in Section 15.4.3.   

15.4.2 Statutory Designated Sites 

Table 15.4.1 details statutory designated sites for their benthic ecological features which 

include Sites of Special Scientific Interest [Trendall et al.], Special Area of Conservation [Joint 

Nature Conservation Committee], and Ramsar sites within 20km of the proposed development 

area, Drawing 30.15.1 shows the positions of the site relative to the development.  Ramsar 

sites were included Table 15.4.1, however, in all cases they overlap with the SSSI designations, 

so are considered as part of the assessment of the SSSIs [Trendall et al., 2011]. 

Table 15.4.1 Statutory Designated Sites for Benthic Ecological Features Within 20km of the Development 

Area. 

Site Designation Distance & 

Direction 

Feature Category/Feature 

Cromarty Firth SSSI Immediately 

adjacent 

Designated for marine mudflats and sandflats. 

Cromarty Firth Ramsar Immediately 

adjacent 

Designated for marine mudflats and sandflats. 

Moray Firth SAC 5km E Designated for marine subtidal sandbanks. 

Whiteness Head SSSI 12km SE Designated for marine sandflats. 

Munlochy Bay SSSI 17km S Designated for marine mudflats. 

Inner Moray Firth Ramsar 17km S Designated for marine intertidal mudflats and 

sandflats. 

Dornoch Firth and 

Loch Fleet 

Ramsar 20km NE Designated for marine intertidal mudflats and 

sandflats. Also designated for marine reefs. 

Dornoch Firth and 

Morrich More 

SAC 20km NE Designated for marine intertidal mudflats, 

sandflats, subtidal sandbanks, reefs and estuaries. 

Longman and 

Castle Stuart Bays 

SSSI 20km S Designated for marine mudflats and eelgrass 

beds. 

 

15.4.3 Benthic Survey Results 

A full description of the benthic survey analysis and results are available in Appendix O.1 with 

a summary of the results presented here.  

15.4.3.1 Biotopes 

Analysis of the video transects identified a heterogeneous benthic habitat present in the 

development area, characterised by a mix of mud and sand with gravel and shell fragments, 

but also including pebbles and cobbles. No grab sample underwent Particle Size Distribution 

(PSD) analysis during the survey, as such the sediment description from the grab sample is 

based upon visual inspection and field notes. All grab samples were described as gravelly 

muddy sand (gmS) with some shell fragments. The shells within the samples were identified 

as belonging to the common oyster (Ostrea edulis) (ST07 and ST08) and blue mussel (Mytilus 

edulis) (ST03, ST08 and ST09) [Fugro, 2017].  
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The combination of video footage and grab sample analysis indicated the biotope complex 

SS.SMX.IMx (Infralittoral mixed sediment) as the most widespread across the proposed 

development area, with the biotope complex SS.SSA.IMuSa (Infralittoral muddy sand) being a 

localised habitat.  

No habitats of conservation importance, were identified within the proposed development 

area.  

15.4.3.2 Epifauna and Infauna 

Both epifauna (those organisms living on the seabed) and infauna (those organisms living 

within the sediments of the seabed) were recorded during the benthic survey.  

The epibenthic communities reflected this sediment complexity, with sessile epifauna ranging 

from abundant to common in areas with high percentage of hard substrate, and less so in 

sandier areas, which, consequently, showed less diverse communities. The epibenthos 

recorded by the seabed video footage included taxa from each major taxonomic group and 

were broadly comparable to those reported for the shallower sediment areas of the Cromarty 

Firth and similar coastal areas of the North Sea. Taxa encountered included Laminaria sp. 

(kelp), the common starfish (Asterias rubens), the brittlestar (Ophiura albida) and the edible 

sea-urchin (Echinus esculentus). The polychaete (Spirobranchus sp.) was also common, and the 

molluscs recorded included mainly unidentified gastropods and the blue mussel (Mytilus 

edulis). Crustacea recorded included the hermit crab (Pagurus bernhardus) and the common 

shore crab (Carcinus maenas). Cnidaria, including the plumose anemone (Metridium dianthus) 

and the anthozoan (Alcyonium digitatum), were recorded, as well as turf forming species which 

included Hydroid/Bryozoan taxa, which were not possible to identify at a lower taxonomic 

level. Fragments of Lithothamnion sp. (maerl) were also present along each transect, and the 

only two fish taxa encountered included the European plaice (Pleuronectes platessa) and the 

dragonet (Callionymus sp). 

Results of the biological analyses indicated that, in terms of species diversity, most samples 

hosted a moderately rich community, whilst few samples were characterised by a less diverse 

community. In terms of abundances (i.e. total number of individuals per sample), these were 

generally high and related to infaunal taxa such as Nematoda, Pholoe inornata and Scoloplos 

(Scoloplos) armiger. The high species diversity and, particularly, abundances were largely 

contributed to by the presence of epibenthic species (e.g. the ascidian Dendrodoa grossularia 

and the polychaete Spirobranchus lamarki) that, with the presence of more heterogeneous 

sediment, included large fractions of shells and shell fragments. This sediment type is also 

suitable for the attachment of kelp species (Laminaria sp.), which in turn provide suitable 

habitat for a number of epibenthic species. The observed biological diversity and distribution, 

together with granulometry (i.e. the size distribution of grains), are typical of the shallow depth 

areas of the North Sea [Fugro, 2017]. This is in line with the literature which refers to 

bathymetry and sediment type as being the major physical variables affecting macrofaunal 

occurrence and distribution in the North Sea [Fugro, 2017]. 

Sessile, non-enumerated taxa recorded from the grab samples were largely represented by 

organisms belonging to the phylum Bryozoa, which was the most diverse. These included: 

Escharoides coccinea, Schizoporella sp., Fenestrulina malusii, Celleporella hyalina, 

Membranipora membranacea, Conopeum reticulum, Electra pilosa, and Amphiblestrum 

auritum. 
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No species of conservation importance were identified within the vicinity of the proposed 

development area, and no invasive non-native species were recorded. However, the literature 

review identified populations of Darwin’s barnacle or Acorn barnacle (Austrominius modestus) 

inhabiting the Invergordon harbour area, Cromarty Bay and the rocky subtidal zones of 

Balintore [NBN Atlas, 2017]. Furthermore, Red algae (Heterosiphonia japonica) has been 

identified in the Moray Firth, and was first recorded in 2008 [Non-native Species Secretariat, 

2018; Scottish Government, 2011; SNH, 2017]. 

15.4.3.3 Inter-tidal Invertebrate Survey Results 

The full description of the inter-tidal invertebrate survey results can be found in Appendix K.4 

with a summary of results discussed in this section.  

The survey area was identified as a gently sloping shallow beach consisting of multiple 

sediments including small boulders, pebbles and areas of rippled and sandy mud. The shallow 

nature of the beach results in tide floods covering the area quickly [Atkins, 2016]. Moderate 

shelter from the Phase 3 Development is provided with wave and tidal action present as 

indicated by rippled sand. Wave and tidal action resulted in heavy erosion of the grassy areas 

leading from the Phase 3 boulder revetment east to west [Atkins, 2016].  

Multiple flora species across the survey area were recorded including tube weed (Polysiphonia 

lanosa), bladderwrack (Fucus vesiculosus), knotted wrack (Ascophyllum nodosum) and serrated 

toothed wrack (Fucus serratus) [Atkins, 2016]. Recorded fauna included common cockle 

(Cerastoderma edule), barnacles (Semibalanus balanoides), limpets (Patella vulgata), periwinkle 

(Littorina saxatilis and Littorina littoria), sand mason worm (Lanice conchilega) and lugworm 

(Arenicola marina) [Atkins, 2016]. Polychaetes and cockles were only observed in the low and 

mid shore, where coarse sand (LS.LSa) and sandy mud with pebbles (LS.LMx) are present. 

Results of the invertebrate survey indicate a low species diversity, but present species were 

abundant [Atkins, 2016]. 

The identified biotopes are illustrated in Figure 3-1 of Appendix K.4. The high shore adjacent 

to the Invergordon Service Base, approximately 200m in length, was dominated by littoral 

sands and muddy sands (LS.LSa), Littoral coarse sediments (LS.LCS) and strandline (LS.LSa.St) 

[Atkins, 2016]. The high shore extending away from the Invergordon Service Base was 

dominated by large cobbles, pebbles with small areas of coarse sand, pebbles and shell 

fragments (LS.LCS). Near the west end of the walkover survey the biotope fucoids on sheltered 

marine shores (LR.LLR.F) was identified with Fucus vesiculosus, Fecus serratus, Fecus spriralis 

and Ascophyllum nodosum [Atkins, 2016]. 

No invertebrates were identified in sediment samples from the high shore [Atkins, 2016].  

The mid shore consisted of various biotopes, with areas close to the Invergordon Service Base 

ranging from littoral mixed sediments (LS.LMx) to littoral sands and muddy sands (LS.LSa) 

[Atkins, 2016]. Occasional habitats consisting of pebbles covered in barnacles and algae 

consisting of Fucus vesiculosus, Fucus spiralis or Fucus serratus and Ascophyllum nodosum with 

tufts of Polysiphonia lanosa which were classed as fucoids on sheltered marine shores 

(LR.LLR.F) [Atkins, 2016]. 

The high abundance of worm casts was identified on the mid-shore, likely resulting from 

lugworm (Arenicola marina) activity, coinciding with sediment samples that showed an 

abundance of lugworms, in addition to casts of sand masons [Atkins, 2016].  
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Mixed sediments containing pebbles, gravel, sand, mud, clay and shell fragments dominated 

the lower shore and were classified as littoral mixed sediments (LS.LMx). Small localised areas 

of littoral mud (LS.LMu) close to the Invergordon Service Base were also identified [Atkins, 

2016]. The midsection of the surveyed low shore consisted of littoral sands and muddy sand 

(LS.LSa) with dense coverage of mussel shells. The area then changed into a mixture of cobbles, 

pebbles, coarse sand and shell fragments with Fucus vesiculosus, Fucus serratus and Fucus 

spiralis [Atkins, 2016]. 

Annelida was the dominant phyla identified within sediment samples, with lugworm (Aernicola 

marina) and sand mason worms (Lanice conchilega) abundant. An individual specimen of 

brown shrimp (Crangon crangon) and two cockles (Cerastoderma edule) were also identified 

[Atkins, 2016]. 

No habitats or species of conservation importance were identified within the proposed Phase 

4 Development area during the intertidal survey.  

15.4.3.4 Hydrodynamics and Sediment Behaviour Results 

The results of the numerical model discussed in this section is a summary.  The full results are 

in Appendix I.1.  

Scenario based calculations predict decreased current speeds of approximately 0.15m/s in the 

locality of the Port.  The greatest modification of hydrodynamics is expected during ebbing 

tide, with a decrease of 0.43m/s at the proposed Berth 6 [Atkins, 2018]. The increased current 

speed is also likely to increase sediment loading concentrations at a local scale [Atkins, 2018]. 

Change in bed thickness per annum are also predicted, at a rate of 39cm/year at the proposed 

Berth [Atkins, 2018]. Infill rates for Berth 5 and 6 are predicted to be 0.1m/yr to 0.65m/yr and 

0.5m/y respectively [Atkins, 2018]. 

 

15.4.4 Identification of Receptors 

Table 15.4.2 details the identified receptors. The benthic survey identified two biotopes: 

complex SS.SMX.IMx (Infralittoral mixed sediment), which predominately covers the survey 

area; and complex SS.SSA.IMuSa (Infralittoral muddy sand), covering a small localised area 

[Fugro, 2017]. These habitats and their associated flora and fauna communities are the direct 

receptors exposed to any impacts arising from the proposed land reclamation and are 

considered as receptors as detailed in Table 15.4.2. The proximity of the intertidal flora and 

fauna near the proposed Phase 4 Development are also identified as receptors due to the 

potential spread of sediment plumes from dredging and infilling.  

In addition, the Cromarty Firth SSSI, which is designated for its marine mudflats and sandflats, 

was considered as a receptor. Dredging operations required for revetment toe construction 

and berth construction pose direct impacts upon the benthic flora and fauna communities 

within the Firth [Goldberg et al., 2014; van Maren et al., 2016]. The Cromarty Firth SSSI overlaps 

with the Cromarty Ramsar site.  The Ramsar site, however, was considered as a receptor 

separately. Where dredged material is unsuitable for infilling purposes it will be disposed of at 

the designated dredge disposal site between the Sutors in the Cromarty Firth. Therefore the 

benthic habitat of the disposal site was also considered as a receptor, since dredge disposal 

can result in smothering and affect processes such as primary production of phytoplankton, 

and the growth and survival of benthic organisms [Karel, 1999]. The Moray Firth SAC, 
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designated for marine subtidal sandbanks, was also considered as a receptor due to the 

proximity to the potential dredge disposal site.  

The other statutory designated sites within 20km (detailed in Section 15.4.2 & Table 15.4.1) 

were not considered as receptors, due to the large distances between the development and 

the designated sites. The Black Isle forms a natural barrier between the development site and 

Whiteness Head, Munlochy Bay and the Inner Moray Firth. Similarly, the Dornoch Firth and 

Loch Fleet Ramsar site and Dornoch Firth and Morrich More SAC sites are naturally shielded 

by a land mass with numerous settlements like Tain and Nigg resulting in no connectivity 

between the development area and benthic habitats and species within the Dornoch Firth. 

Thus, the Dornoch Firth and Loch Fleet Ramsar Site and Dornoch Firth and Morrich More SAC 

site are not considered as receptors. 

Table 15.4.2 Summary of Considered Receptors for the Impact Assessment and their Ecological Value. 

15.5 Impact Assessment 

15.5.1 Construction  

Construction activities may result in a potential variety of direct and indirect impacts on the 

benthic environment within the proposed development area and on the identified receptors 

in Section 15.4.4. The assessment of these impacts follows the methodology outlined in 

Chapter 10: General Ecology and assesses the potential effects resulting from the construction 

required for the project as outlined in Chapter 3: Project Description.  

15.5.1.1 Habitat Loss 

The project description in Chapter 3 highlights the requirement to conduct land reclamation 

of 6.3Ha in order to construct the Phase 4 Development. As a result of this reclaimation, the 

SS.SMX.IMx (Infralittoral mixed sediment) and SS.SSA.IMuSa (Infralittoral muddy sand) biotope 

complexes identified within the development area will be completely lost. The direct loss of 

these biotope complexes will result in the loss of individuals, habitat, potential spawning sites, 

Receptor Description Receptor Ecological 

Value 

Cromarty Firth Ramsar site Designated for marine mudflats and 

sandflats. 

International 

Moray Firth SAC Designated for marine subtidal 

sandbanks. 

International  

Cromarty Firth SSSI Designated for marine mudflats and 

sandflats. 

National 

Sutors Benthic Communities Multiple epifauna and infauna species, 

none of conservation concern. 

Low Local  

Intertidal Benthic 

Communities 

Multiple algae and invertebrate species, 

none of conservation concern.  

Low Local  

SS.SMX.IMx (Infralittoral 

mixed sediment) 

Majority of benthic habitat of the 

proposed development area is identified 

as SS.SMX.IMx biotope.  

Negligible 

SS.SSA.IMuSa (Infralittoral 

muddy sand) 

Small localised area of the proposed 

development area is identified as 

SS.SSA.IMuSa biotope.  

Negligible 
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and foraging areas, for benthic communities in close proximity to the proposed development 

[Boyd et al., 2005; R Newell et al., 1998].  

Whilst there will be a loss of benthic flora, fauna, and habitat in the development footprint, it 

is not expected that this will have population level effects on the wider Cromarty Firth benthic 

communities, as the habitat loss is relatively small in relation to the overall area of the Cromarty 

Firth [Boyd et al., 2005]. The nature of the works is also unlikely to result in habitat 

fragmentation, which could potentially affect ecological processes [Barlett et al., 2016], as the 

development does not create a barrier across the Cromarty Firth. The localised nature of the 

habitat loss together results in this impact being assessed as low and permanent. This is 

therefore considered to be a minor Non-Significant effect.  

The deepening of the new Berth 6 in order to accommodate the larger vessels will result in a 

capital dredge with a total area of 34,000m2. This will directly affect the benthic flora and fauna 

receptors living on and within the sediments in the area. The potential impacts are direct 

habitat loss, as well as injury and mortality of the infauna and epifauna, due to the physical 

disturbance [Manap & Voulvoulis, 2016; R. Newell et al., 2004]. However, the dredging 

activities may not necessarily result in permanent habitat loss, due to the ability of benthic 

flora and fauna communities to recover following dredging. As shown by studies off the Isle 

of Man benthic habitats recovered post-dredging at a rate depending on habitat type and 

previous ecological status [Goldberg et al., 2014; R. Newell et al., 2004]. The potential impact 

of the habitat loss resulting from the berth dredge is therefore assessed as low and medium 

term, constituting to a minor Non-Significant effect. 

Dredged spoil from the revetment toe dredge, together with 40-60% of the spoil from the 

berth dredge will be disposed of at the established dredge disposal site at the Sutors. This 

equates to a worst-case volume of dredged spoil for sea disposal of approximately 70,000m3. 

The Sutors spoil ground has previously been used to dispose of dredge spoil from historic 

maintenance dredging, along with spoil from previous developments at Nigg Energy Park and 

during the Phase 3 development at Invergordon. It is likely that frequent depositing at the site 

will have reduced the quality of the benthic flora and fauna communities in that area, as it is 

known that repeated smothering from disposal of dredge material can affect benthic 

communities [Stronkhorst et al., 2003]. Therefore, the proposed disposal of spoil resulting from 

the Phase 4 Development is not considered to be a significant change from baseline. The 

potential impacts on benthic communities at the spoil site are therefore assessed as negligible 

and medium term, constituting to a minor Non-Significant effect. 

No direct habitat loss is expected to affect the intertidal flora and fauna, Cromarty Firth SSSI, 

Cromarty Firth Ramsar site, or the Moray Firth SAC.  

15.5.1.2 Remobilisation of Sediments and Sediment-Bound Contaminants 

The rock revetment construction, infilling works, dredging and spoil disposal operations, and 

site surface water drainage detailed in Chapter 3: Project Description all have the potential to 

increase sediment loading, through the release of fines into the marine environment.  Further 

information is provided in Chapter 21: Water Quality. Large volumes of remobilised sediments 

staying suspended for long periods can result in decreased primary production in the benthic 

environment, due to sediment plumes decreasing light penetration into the water column 

[Erftemeijer et al., 2012]. However, small increases in turbidity over short periods can positively 
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affect primary production through increased fluxes of nutrient, increasing availability to 

phytoplankton [Lohrenz et al., 2004].  

Heavy redepositing rates of sediments, pending on species resilience, can increase mortality 

of benthic flora and static fauna [Erftemeijer et al., 2012; Karel, 1999]. Studies showed 10-30cm 

of sediment deposited over a 24 hour period resulted in reduced oxygen availability and 

smothering of marine infauna and epifauna, with mortality rates for Mud snails (Tritia obsoleta) 

increasing by 50% [Miller et al., 2002].  

Remobilised sediment from dredging, infilling and rock revetment construction may drift 

towards the benthic receptors; potentially affecting the intertidal flora and fauna, considering 

the local tidal currents [Atkins, 2018]. Similarly the sediment may drift towards the Cromarty 

Firth SSSI, Cromarty Firth Ramsar sites. As such negative effects may result for benthic 

communities in the vicinity of the proposed development site and spoil ground. 

Effective management of the site surface water runoff, through the mitigation measures 

identified in Chapter 21: Water Quality will prevent sediment laden run-off entering the 

Cromarty Firth.  Hence no impact on benthic communities is expected from site surface water 

drainage. 

Monitoring of the water column sediment loading resulting from revetment construction, 

infilling, and dredging during the Phase 3 development showed that the sediment plumes 

dispersed rapidly, and were confined to the immediate vicinity of the working areas.  Very 

similar construction techniques, in similar ground conditions will be utilised during the 

construction of Phase 4, hence the scale of the sediment loading is expected to be equally 

localised. Since the plumes were confined to the immediate vicinity of the working area, the 

potential impacts on benthic communities and their respective designated sites are assessed 

as negligible, short term, and reversible. This is therefore considered a minor Non-

Significant effect. 

Dredged spoil disposal will take place at the designated disposal ground located between the 

North and South Sutor, at the entrance to the Cromarty Firth.  Observations of spoil disposal 

operations during the Phase 3 construction works showed that the resulting sediments 

dropped out and dispersed quickly.  The maximum size of the observed plumes extended 

approximately 500m from the disposal vessel and persisted for no more than 30 minutes after 

the disposal was complete. It is likely that the plumes dissipate quickly due to the deep water 

and strong tidal currents at the disposal site. The Phase 4 disposal operations will be conducted 

using similar equipment to that employed during Phase 3, and hence the increased solid 

loading effects are expected to be equally localised and short lived. As such the impacts will 

be confined to the immediate vicinity of the disposal site, which is unlikely to result in any 

significant change from baseline conditions due to the ongoing use of this site.  Any small 

changes are likely to be undetectable within 12 months [Erftemeijer et al., 2012]. The impact 

on benthic communities in the vicinity of the disposal site are therefore assessed at negligible, 

short term, and reversible, constituting to a minor Non-Significant effect. No impacts are 

expected on the subtidal sandbanks of the Moray Firth SAC, since these are too remote from 

the deep waters of the spoil ground.  
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The disturbance of the sediment, and disposal of dredged spoil may also lead to remobilisation 

of sediment-bound contaminants. Extensive levels of inorganic and organic contaminants 

within the marine water pose a direct risk to bottom-dwelling flora and fauna, with either acute 

or chronic effects like damage to organs of fauna and enzyme inhibiting effects for flora [Remy 

et al., 2017]. Prolonged exposure also results in indirect effects with pollutants accumulating 

in the lower trophic level organisms, allowing it to move through the food chain with potential 

impacts upon the marine ecological process, ecological relationships and ecosystem services 

[van Maren et al., 2016]. Filter-feeding organisms are particularly at risk [Henry et al., 2017].  

A previous geotechnical marine survey of Berth 4 and the Queen’s Dock area of the 

Invergordon Service Base identified high levels of inorganic compounds, including copper, 

mercury and zinc [Aspect Surveys, 2015]. High levels of Polycyclic aromatic hydrocarbons 

(PAHs) were also found [Aspect Surveys, 2015]. These samples were extracted within close 

proximity of the proposed development, but outwith the proposed construction areas and 

dredge pockets. Subsequent surveys of the Phase 4 construction and dredging areas have not 

identified any contamination.  Further detail is provided in Chapter 18: Materials and Waste 

and Chapter 21: Water Quality. Since no dredging or construction operations will be conducted 

in areas containing contaminated sediments, it is considered very unlikely that the works will 

remobilise sediment bound contaminants to a level where any ecological effect could be 

expected.  The potential impacts on benthic communities, habitats, and their associated 

designated sites are therefore assessed as negligible, short term, and reversible, 

constituting to a minor Non-Significant effect. 

The Infralittoral mixed sediment (SS.SMX.IMx) and Infralittoral muddy sand (SS.SSA.IMuSa) 

receptors are not considered, since these habitats will be removed during the construction 

process, as detailed in Section 15.5.1.1.   

15.5.1.3 Release of Hazardous Substances 

The accidental release of hydrocarbons and other hazardous substances in the event of a loss 

of containment during the construction works may result in contamination of the marine 

environment, with the potential of disrupting benthic ecosystems [Main et al., 2015]. Impacts 

of a release of hazardous substances on benthic flora and fauna can be acute, with high levels 

of contamination increasing mortality rates rapidly following a loss of containment [Daly et al., 

2016]. Alternatively, contamination events may be chronic, where organisms are affected by a 

slow release of a hazardous substance over extended periods [Moreno et al., 2013]. Chronic 

impacts may allow the contaminants to move through the ecosystem and cause changes in 

morphology in benthic organisms [Lee & Lin, 2013; Main et al., 2015]. Contamination can also 

affect primary production, oxygen availability, alter the microbial communities, and suppress 

microalga production [Lee & Lin, 2013].  

Due to the proximity of the proposed development area to the Cromarty Firth SSSI and Ramsar 

sites, there is the potential for the release of hazardous substances to have direct effects on 

benthic features of designated sites of national and international importance. It is however 

extremely unlikely that a spill from the development would leave the Cromarty Firth, so no 

direct significant effects are expected on the benthic features of the Moray Firth SAC. For all 

benthic receptors, the magnitude of potential impacts arising from a release of contaminants 

would depend on the nature and quantity of material released into the environment.  There is 
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the potential for a spill of hazardous material to have long term major impacts, through 

changes to the health and behaviour of the receptors on a regional scale.   

However, the adoption of the mitigation measures and standard industry best practice 

techniques for pollution prevention identified in Chapter 18: Materials and Waste significantly 

reduce or remove the risk of such an event occurring. As such, it is considered extremely 

unlikely that release of hazardous material of a scale with the potential to negatively impact 

benthic communities or their designated sites will occur.  Therefore, the potential impact is 

assessed as negligible, short term, and reversible, constituting to a minor Non-Significant 

effect. 

The Infralittoral mixed sediment (SS.SMX.IMx) and Infralittoral muddy sand (SS.SSA.IMuSa) 

receptors are not considered, since these habitats will be removed during the construction 

process, as detailed in Section 15.5.1.1.   

15.5.1.4 Introduction of Non-Native Marine Species 

Non-native marine species (NNMS) are flora or fauna that have been introduced either 

accidentally or intentionally beyond their natural marine range [Nall et al., 2015]. Such species 

may establish themselves within a habitat without impairing the integrity of the ecosystem. 

However, some can drastically degrade habitats, destabilise ecosystems and decimate local 

biodiversity [Bax et al., 2003; Groeneveld et al., 2018].  

The benthic survey found no non-native marine species [Fugro, 2017]. However, the literature 

review identified established populations of Darwin’s barnacle (Austrominius modestus) within 

the inner and outer Cromarty Firth and Red alga (Heterosiphonia japonica) within the Moray 

Firth, as discussed in Section 15.4.3.1. The Cromarty Firth is also considered a suitable habitat 

for Wireweed (Sargassum muticum), Green sea-fingers (Codium fragile subsp. Tomentosoides), 

Japanese skeleton shrimp (Caprella mutica), and Leathery sea squirt (Styela clava), but these 

have not been recorded [Harries et al., 2007; Murray et al., 2014; Scottish Government, 2011; 

SNH, 2017]. 

As detailed in Chapter 21: Water Quality, there is a risk that non-native marine species could 

be introduced to the Cromarty Firth via various sectors associated with the proposed Phase 4 

Development, including construction machinery and release of ballast water from vessels 

working on the site. The introduction of NNMS could result in serious ecological consequences 

for the benthic communities of the Cromarty Firth, the Moray Firth, and their associated 

designated sites [Hulme Philip, 2009]. However, the adoption of the mitigation measures 

outlined in Chapter 21, including cleaning and inspection of plant and equipment, and the 

implementation of appropriate ballast water management systems, significantly reduces or 

removes the risk of such an event occurring. As such it is considered extremely unlikely that 

the construction works could lead to the introduction of non-native marine species.  The 

potential impact on benthic communities and their designated sites is therefore assessed as 

negligible, long term, and reversible, constituting to a minor Non-Significant effect. 

15.5.2 Operations 

15.5.2.1 Habitat Modification Resulting From Changes to Coastal Processes 

The dredging and land reclamation conducted to construct the Phase 4 Development can 

affect hydrodynamic regimes and geomorphology.  The type and magnitude of effect are 
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dependent on the size of operations and overall size of hydrodynamic system [Liria et al., 2009]. 

Studies have identified that changes in current speed, sediment transport, erosion and 

sediment accumulations can occur following dredging and land reclamation works [Liria et al., 

2009; Xu et al., 2018]. Changes to wave action and tidal ranges that led to erosion of intertidal 

areas were also reported [ABP Research, 1999]. These processes are reported as indirect 

habitat modification. 

The proposed Phase 4 Development is predicted to cause marginal but permanent changes 

to the current and sediment regime directly surrounding the development, as indicated by the 

numerical model [Atkins, 2018]. The Cromarty Firth SSSI and Ramsar sites are located 

immediately to the north of the proposed development, however no significant erosion or 

deposition is predicted in this area [Atkins, 2018].  The indirect habitat modification impacts 

on the benthic features of the designated sites are therefore assessed to be negligible and 

permanent, constituting to a minor Non-Significant effect. 

The predicted effects are only expected to occur within the immediate vicinity of the 

development, hence the Moray Firth SAC and Sutors benthic communities are excluded from 

the assessment in this section. Similarly, the Infralittoral mixed sediment (SS.SMX.IMx) and 

Infralittoral muddy sand (SS.SSA.IMuSa) receptors are not considered, since these habitats will 

be removed during the construction process, as detailed in Section 15.5.1.1.  

15.5.2.2 Remobilisation of Sediments, and Sediment Bound Contaminants 

The surface water drainage system for the Phase 4 Development will discharge into the 

Cromarty Firth, and hence has the potential to transport silts and fines into the aquatic 

environment, increasing solid loading in the water column. However, as detailed in Chapter 3: 

Project Description, the surface drainage system will be equipped with oil and silt interceptors, 

which allow silts and fines to settle out of the surface water prior to discharge into the Firth.  

As such, no effects on benthic communities are anticipated through increased solid loading 

resulting from surface water drainage discharges, and the impact is therefore assessed as 

none. 

A capital dredging campaign will be conducted during the construction of the Phase 4 

Development, in order to deepen the water alongside, and on the approaches to the new 

berth, as detailed in Chapter 3.  This dredged area is likely to be gradually backfilled through 

natural coastal processes and sedimentation, as detailed in Chapter 9: Coastal Processes.  This 

material will need to be routinely removed from the dredged pocket, in order to preserve the 

necessary depths at the new berth.  As a result, the Phase 4 Development will increase the Port 

of Cromarty Firth’s (PoCF’s) maintenance dredging requirements. Maintenance dredging will 

involve the use of backhoe and trailing suction hopper dredgers to remove material at the 

Invergordon Service Base, and disposal of the dredged spoil at the designated Sutors spoil 

ground.  The potential impacts on benthic communities resulting from dredging and spoil 

disposal are discussed in Section 15.5.1.2. 

PoCF already have a maintenance dredging requirement, in order to preserve the depths of 

their existing berths and approaches. Due to the mobilisation costs associated with bringing 

dredging equipment to site, it very likely that the Phase 4 maintenance dredging will be 

conducted concurrently with PoCF’s existing maintenance dredging campaigns. As such, the 

frequency of maintenance dredging is unlikely to increase from the current baseline as a result 

of the Phase 4 Development.  However, the duration of each campaign is likely to increase 
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slightly in order to accommodate the extra material from the Phase 4 Berth.  Increases in the 

duration of the existing maintenance dredging campaigns is unlikely to constitute a detectable 

change from baseline conditions for benthic communities, and as such the impact is assessed 

as negligible, long term, and reversible, constituting to a minor Non-Significant effect. 

15.5.2.3 Release of Hazardous Substances 

The potential impacts of a release of hazardous substances during construction are discussed 

in Section 15.5.1.3.  The impacts of a such an event occurring during the operational phase are 

considered to be similar and hence are not reassessed here.  

The proposed Phase 4 Development will not result in any change in baseline conditions in 

terms of the risk of a pollution event occurring.  This is due to the following reasons: 

• The activities which will be conducted on the new facility are broadly similar to the 

activities currently undertaken on the Service Base;  

• As detailed in Chapter 3, all site drainage will discharge through appropriately sized 

oil/silt interceptors, preventing materials spilt on the new facility from entering the 

water environment; and 

• PoCF operate robust pollution prevention control measures and have comprehensive 

spill response procedures in place, which make the release of a hazardous substance 

into the Cromarty Firth extremely unlikely. 

The potential impact on benthic communities is therefore assessed as none. 

15.5.3 Summary of Impact Assessment 

Each receptor is taken in turn and a summary of the potential impact on each is presented in 

Table 15.5.1. 
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Table 15.5.1 Summary Table of Impact Assessment on Benthic Receptors. 

Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Cromarty 

Firth Ramsar 
International 

Construction Habitat loss through reclamation from sea.  No Impacts Expected 

Construction Habitat loss through dredging of new berth. No Impacts Expected 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 

Construction 

Smothering and reduction of productivity through remobilisation 

of sediments during revetment construction, infilling, and 

dredging. 

Negligible Likely 
Minor: Non-

Significant 

Construction 
Smothering and reduction of productivity through remobilisation 

of sediments during dredged spoil disposal at the Sutors. 
No Impacts Expected 

Construction 
Mortality and reduced productivity resulting from the 

resuspension of sediment bound contaminants. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Habitat degradation due to introduction of marine non-native 

species. 
Negligible Unlikely 

Minor: Non-

Significant 

Operation Habitat modification as a result of changes to coastal processes. Negligible Likely 
Minor: Non-

Significant 

Operation 
Smothering and reduction of productivity through silt laden 

surface water discharges. 
No Impacts Expected 

Operation 
Smothering and reduction of productivity through increased 

maintenance dredging requirements. 
Negligible Certain 

Minor: Non-

Significant 

Operation 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
No Impacts Expected 

Moray Firth 

SAC 

 

International 

 

Construction Habitat loss through reclamation from sea.  No Impacts Expected 

Construction Habitat loss through dredging of new berth. No Impacts Expected 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

 

 

Moray Firth 

SAC 

 

 

 

 

 

 

 

 

 

International 

Construction 

Smothering and reduction of productivity through remobilisation 

of sediments during revetment construction, infilling, and 

dredging. 

No Impacts Expected 

Construction 
Smothering and reduction of productivity through remobilisation 

of sediments during dredged spoil disposal at the Sutors. 
No Impacts Expected 

Construction 
Mortality and reduced productivity resulting from the 

resuspension of sediment bound contaminants. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Habitat degradation due to introduction of marine non-native 

species. 
Negligible Unlikely 

Minor: Non-

Significant 

Operation Habitat modification as a result of changes to coastal processes. No Impacts Expected 

Operation 
Smothering and reduction of productivity through silt laden 

surface water discharges. 
No Impacts Expected 

Operation 
Smothering and reduction of productivity through increased 

maintenance dredging requirements. 
Negligible Certain 

Minor: Non-

Significant 

Operation 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
No Impacts Expected 

 

 

Cromarty 

Firth SSSI 

 

 

National 

Construction Habitat loss through reclamation from sea.  No Impacts Expected 

Construction Habitat loss through dredging of new berth. No Impacts Expected 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 

Construction 

Smothering and reduction of productivity through remobilisation 

of sediments during revetment construction, infilling, and 

dredging. 

Negligible Likely 
Minor: Non-

Significant 

Construction 
Smothering and reduction of productivity through remobilisation 

of sediments during dredged spoil disposal at the Sutors. 
No Impacts Expected 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

 

 

 

Cromarty 

Firth SSSI 

Construction 
Mortality and reduced productivity resulting from the 

resuspension of sediment bound contaminants. 
Negligible Unlikely 

Minor: Non-

Significant 

National 

Construction 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Habitat degradation due to introduction of non-native marine 

species. 
Negligible Unlikely 

Minor: Non-

Significant 

Operation Habitat modification as a result of changes to coastal processes. Negligible Likely 
Minor: Non-

Significant 

Operation 
Smothering and reduction of productivity through silt laden 

surface water discharges. 
No Impacts Expected 

Operation 
Smothering and reduction of productivity through increased 

maintenance dredging requirements. 
Negligible Certain 

Minor: Non-

Significant 

Operation 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
No Impacts Expected 

 

 

 

Sutors 

Benthic 

Communities 

 

 

 

 

 

 

 

 

Low Local 

 

 

 

 

 

Construction Habitat loss through reclamation from sea.  No Impacts Expected 

Construction Habitat loss through dredging of new berth. No Impacts Expected 

Construction Habitat loss through dredged spoil disposal at the Sutors. Negligible Certain 
Minor: Non-

Significant 

Construction 

Smothering and reduction of productivity through remobilisation 

of sediments during revetment construction, infilling, and 

dredging. 

No Impacts Expected 

Construction 
Smothering and reduction of productivity through remobilisation 

of sediments during dredged spoil disposal at the Sutors. 
Negligible Likely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the 

resuspension of sediment bound contaminants. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Non-

Significant 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

 

 

Sutors 

Benthic 

Communities 

 

 

 

 

Low Local 

Construction 
Habitat degradation due to introduction of non-native marine 

species. 
Negligible Unlikely 

Minor: Non-

Significant 

Operation Habitat modification as a result of changes to coastal processes. No Impacts Expected 

Operation 
Smothering and reduction of productivity through silt laden 

surface water discharges. 
No Impacts Expected 

Operation 
Smothering and reduction of productivity through increased 

maintenance dredging requirements. 
Negligible Certain 

Minor: Non-

Significant 

Operation 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
No Impacts Expected 

Intertidal 

Benthic 

Communities 

Low Local 

Construction Habitat loss through reclamation from sea.  No Impacts Expected 

Construction Habitat loss through dredging of new berth. No Impacts Expected 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 

Construction 

Smothering and reduction of productivity through remobilisation 

of sediments during revetment construction, infilling, and 

dredging. 

Negligible Likely 
Minor: Non-

Significant 

Construction 
Smothering and reduction of productivity through remobilisation 

of sediments during dredged spoil disposal at the Sutors. 
No Impacts Expected 

Construction 
Mortality and reduced productivity resulting from the 

resuspension of sediment bound contaminants. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
Negligible Unlikely 

Minor: Non-

Significant 

Construction 
Habitat degradation due to introduction of non-native marine 

species.  
Negligible Unlikely 

Minor: Non-

Significant 

Operation Habitat modification as a result of changes to coastal processes. Negligible Likely 
Minor: Non-

Significant 

Operation 
Smothering and reduction of productivity through silt laden 

surface water discharges. 
No Impacts Expected 
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Receptor and Value Phase Predicted Impact 
Impact 

Magnitude 

Likelihood 

of Impact 

Significance 

(Absence of 

Secondary 

Mitigation) 

Operation 
Smothering and reduction of productivity through increased 

maintenance dredging requirements. 
Negligible Certain 

Minor: Non-

Significant 

Operation 
Mortality and reduced productivity resulting from the release of 

hazardous substances in the event of a loss of containment. 
No Impacts Expected 

SS.SMX.IMx 

(Infralittoral 

mixed 

sediment) 

 

Negligible 

Construction Habitat loss through reclamation from sea.  Low Certain 
Minor: Non-

Significant 

Construction Habitat loss through dredging of new berth. Low Certain 
Minor: Non-

Significant 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 

No further impacts on this receptor were assessed, since the habitat will be lost permanently during construction. 

SS.SSA.IMuSa 

(Infralittoral 

muddy sand) 

Negligible 

Construction Habitat loss through reclamation from sea.  Low Certain 
Minor: Non-

Significant 

Construction Habitat loss through dredging of new berth. Low Certain 
Minor: Non-

Significant 

Construction Habitat loss through dredged spoil disposal at the Sutors. No Impacts Expected 

No further impacts on this receptor were assessed, since the habitat will be lost permanently during construction. 

Key 

Significant Effect 
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15.6 Mitigation Measures 

No significant impacts on benthic ecology have been identified as a result of the construction 

or operation of the proposed Phase 4 Development at the Invergordon Service Base.  As such, 

no specific mitigation measures are required to reduce impacts on benthic ecological 

receptors. The reason for the lack of significant impacts is in part due to the embedded 

mitigation provided by the design and location of the development, together with the 

implementation of secondary mitigation and following standard industry good practice to 

minimise deterioration of water quality. 

15.7 Cumulative Impacts 

As identified in Section 15.5, the effects on benthic ecology associated with the proposed 

Phase 4 Development are localised. As all other projects which have the potential to result in 

cumulative effects, identified in Table 5.6.2 (Chapter 5), are a considerable distance away, no 

cumulative effects are expected.  

15.8 Residual Effects 

Since the potential impacts on benthic ecology are not assessed as significant, and no specific 

mitigation has been proposed, it is not necessary to assess residual effects. 

15.9 Summary 

The potential environmental effects of the proposed Phase 4 Development on benthic ecology 

were assessed in this chapter. In order to appropriately assess any potential effects upon 

benthic ecology, its baseline condition had to be understood. This was achieved by 

undertaking a benthic survey involving video transects and day grabs.  This identified that the 

proposed development area is dominated by the biotope complex SS.SMX.IMx (Infralittoral 

mixed sediment), with SS.SSA.IMuSa (Infralittoral muddy sand) covering a small area. 

Additional data gathering involved intertidal invertebrate surveying and utilisation of a 

numerical model to predict impacts upon hydrodynamic and sediment regimes. 

The literature review identified a variety of different designated sites with designations for 

benthic ecology features. However, only the Cromarty Firths SSSI and Ramsar site, SS.SMX.IMx 

and SS.SSA.IMuSa biotopes, Sutors flora and fauna and the Moray Firth SAC were considered. 

Other designated sites in Section 15.4.2 were not incorporated in the assessment due to the 

large distances and natural land mass barriers between them and the proposed development.   

Several potential impacts on the benthic receptors were identified as a result of the 

construction and operation of the Phase 4 Development, however as detailed in Table 15.5.1 

none of the impacts were assessed to be significant.  This was due to the localised and transient 

nature of the impacts, the quality and value of the receptors, together with the implementation 

of existing mitigation identified to preserve water quality during the construction and 

operation of the development. 
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16 Landscape and Visual Effects 

16.1 Introduction 

This Chapter considers the effects of the proposed Invergordon Service Base Phase 4 

Development (the proposed development) on the landscape and visual resources of the site 

and the surrounding study area during construction and operation.  

The assessment is based on the Project Description (Chapter 3) and it is assumed that materials 

and colours of the quay and rock armour would be selected to match those of Phase 3. 

The Chapter is supported by and should be read in conjunction with Appendix P.1, which 

describes in detail the baseline conditions and assessment of potential effects at each of the 

eight agreed viewpoints.  

16.2 Sources of Information 

16.2.1 Policy Guidance 

Chapter 4: Statutory Context considers the relevant plans and policies in full. Relevant policy 

and guidance taken account of in the Landscape and Visual Assessment (LVIA) includes: 

• Assessing Impacts on Wild Land, Consultative Draft Guidance [SNH, 2017a].  

• GEN 7 Landscape/seascape: Marine planners and decision makers should ensure that 

development and use of the marine environment take seascape, landscape and visual 

impacts into account [Scottish Government, 2015];  

• Guidelines for Landscape and Visual Impact Assessment [GLVIA] [Landscape Institute 

et al, 2013];  

• Policy 61: Landscape [The Highland Council, 2015]; 

• Practice Advice Note, Photography and photomontage in Landscape and Visual Impact 

Assessment. Advice Note 01/11 [Landscape Institute, 2011];  

• Visual Representation of Wind Farms [SNH, 2017b];  

• Visualisation Standards for Wind Energy Developments [The Highland Council, 2016];  

• Landscape Study to Inform Planning for Wind Energy. A Proposed Methodology for 

Consultation [Perth & Kinross Council, July 2010]; and 

• Topic Paper 6 Techniques and Criteria for Judging Capacity and Sensitivity [SNH and 

the Countryside Agency, 2004]. 

16.2.2 Sources of Information and Guidance 

Sources of relevant baseline information include:  

• Ross and Cromarty Landscape Character Assessment [SNH, 1999];  

• Inner Moray Firth Landscape Character Assessment [SNH, 1998];  

• Assessment of Highland Special Landscape Areas [The Highland Council and SNH, 

2011];  

• Wild Land Area 29 Rhiddoroch - Beinn Dearg - Ben Wyvis [SNH, 2017c];  

• An Assessment of the Sensitivity and Capacity of the Scottish Seascape in Relation to 

Windfarms [SNH, 2005]; and 
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• An Inventory of Gardens and Designed Landscapes [Historic Environment Scotland, 

2018]. 

16.3 Assessment Methodology 

The assessment involved a combination of desk study, computer analysis, field work and 

interpretation using professional judgement. The site and surrounding area have been 

extensively visited to gain a clear understanding of the landscape and the likely effects of the 

proposed development. Fieldwork was undertaken during periods of clear visibility between 

October 2015 and April 2018. 

On the basis of the desk study and field work undertaken, and experience from other relevant 

projects, the following aspects have been scoped out of the assessment and are not considered 

further: 

• Effects on landscape receptors, where the extent of any visibility of the Phase 4 

Development is restricted; and 

• Visual receptors unlikely to be affected, due to their having minimal or no predicted 

visibility of the development. 

16.3.1 The Study Area  

This LVIA assesses four different operational scenarios, as follows:  

• 1. Phase 4 structures with no temporary elements (cruise ships, oil rigs or offshore 

renewable components) present;  

• 2. Phase 4 structures with cruise ships berthed alongside;  

• 3. Phase 4 structures with oil rigs alongside; and  

• 4. Phase 4 structures with offshore renewables components.  

Cruise ships, oil rigs and vessels unloading offshore wind farm components would need to use 

the same berths and would not therefore coincide. The oil rig scenario would have a smaller 

footprint but be a similar height in comparison to the offshore renewables scenario.  The 

offshore renewables Zone of Theoretical Visibility (ZTV) is therefore deemed to encompass any 

potential visibility of the oil rig scenario.   

In accordance with current best practice guidance [SNH, 2017b] the Study Area reflects the 

potential for significant effects to occur, within each of the scenarios, as detailed in Table 16.3.1 

Table 16.3.1:  Development Scenarios 

Scenario Height of 

Structure 

ZTV 

Radius 

Bare ground 

ZTV Drawing 

Screened 

ZTV 

Drawing 

1 Phase 4 Permanent Structures 5.9 & 30.9 m 10 km 30.16.1 30.16.2 

2 Cruise Ship Scenario up to 72 m 25 km 30.16.3 30.16.4 

3/4 Rig / Offshore Renewables 

Scenario 

120 / 110 m 35 km 30.16.5 30.16.6 
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16.3.2 Zone of Theoretical Visibility Maps  

Maps showing the ZTV, created by computer manipulation of a digital terrain model, indicate 

areas from which the proposed development may theoretically be seen and enable the study 

area to be focused upon those locations that are most likely to be significantly affected.  

The ZTVs were prepared by Atmos Consulting following best practice guidance [The Highland 

Council (THC) 2016 and SNH 2017b]. It is important to bear the following points in mind when 

interpreting these visibility maps: 

• They do not take the orientation of the viewer into account, for example when travelling 

in a vehicle;  

• Visibility maps do not convey the likely nature or magnitude of visual effects of the 

proposed development, which can only be determined by further assessment;  

• The visibility shown on the ZTV maps is more extensive than would actually be visible 

on the ground, but where the ZTVs indicate no visibility, the proposed development 

would not be seen; and 

• ZTVs do not take account of minor landforms such as road or rail embankments, 

buildings or vegetation, therefore providing a ‘worst case’ understanding of the 

potential visibility of a development.  

Screened ZTVs have also been prepared. These take account of the likely screening by buildings 

and larger woodland blocks, using the Ordnance Survey ‘VectorMapDistrict’ dataset and 

assuming a height of 8m for woodland blocks and 6m for buildings.  

Note that the screened ZTVs do not take account of minor landforms such as road or rail 

embankments, small tree groups, hedges, parkland, avenue trees or scrub vegetation, which 

can reduce actual visibility in practice. 

16.3.3 Viewpoints  

The viewpoints listed in Table 16.3.2 have been identified using the ZTVs, through consultation 

with The Highland Council (THC) and confirmed during site visits. They are shown on the ZTVs 

(Drawings 30.16.1-6). Photomontages have been prepared in line with Visualisation Standards 

for Wind Energy Developments [The Highland Council, 2016] for all permanent Phase 4 

structures (scenario 1). Additional photomontages for each of the three temporary operational 

scenarios (cruise ships, oil rigs, offshore renewables) have been added to each photomontage, 

presented as 50mm and 75mm sheets (Drawings 30.16.11-18). 

Table 16.3.2:  Agreed Viewpoints 

Ref Name NGR Receptors 

1 B817 Invergordon NH 6969 6888 Recreational users of Linear Park and nearby car parks, 

road users on the B817. 

2 King George Street, 

Invergordon 

NH 7001 6882  Residents in Invergordon, road users.  

3 High Street  NH 7053 6856  Residents in Invergordon, road users.  

4 Near Balblair  NH 7055 6705  Residents and road users on the north shore of the 

Black Isle.  

5 A9/B9176 Junction NH 6306 6762 Road users on major tourist route.  

6 Fyrish  NH 6077 6974  Visitors to the monument on Fyrish Hill.  
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Ref Name NGR Receptors 

7 Cromarty Beach NH 7859 6769 Road and recreational users and residents, on NCN 

Route 1, within a Conservation Area and on the edge of 

the Cromarty Sutors, Rosemarkie and Fort George SLA. 

8 Junction A9/A862 

Ardullie Lodge 

NH 5878 6211 Road users on major tourist route with open views east 

to the proposed development. 

 

16.3.4 Landscape Receptors 

Landscape receptors within the study area that could be affected by the proposed 

development include: 

• Landscape elements and features such as landform, vegetation, etc; 

• Landscape Character Types (LCTs);  

• Areas of recognised landscape value; and 

• Other recreational, natural or cultural heritage interests that contribute to landscape 

character. 

The landscape baseline identifies the elements and features of the landscape that may be 

directly affected by the proposed development, as well as the aesthetic and perceptual aspects 

of landscape resources within the study area which the proposed development could affect.  

16.3.5 Visual Receptors 

Visual receptors are defined as those individuals or groups of people within the study area who 

may be affected by the proposed development. The main groups of visual receptors in this 

case are considered to be: 

• Residents at home; 

• Walkers and recreational users; and 

• People travelling through the area via road or rail. 

The visual baseline identifies the parts of the study area from which the proposed development 

may be visible and the way in which different receptors may experience views of it. 

16.3.6 Assessment of Potential Effects 

The assessment focuses on an assessment of the effects on the landscape and visual resources 

arising at each of the selected viewpoints. Together with fieldwork and desk-based analysis, 

the detailed viewpoint assessment informed the general assessment of effects within the study 

area. The desk work referred to a range of maps, photographs, the ZTV analysis and computer-

generated wireline diagrams and photomontages, produced by Atmos Consulting. The method 

used to create the ZTVs, photographs, wireline diagrams and photomontages follows good 

practice guidance [THC 2016 and SNH 2017b]. 

Each of the viewpoints was assessed in the field in order to identify, predict and evaluate the 

potential effects arising from the proposed development. Wherever possible, identified effects 

are quantified and the prediction of magnitude and assessment of the landscape and visual 

effects based on pre-defined criteria in order to provide greater consistency. 

The criteria used in this assessment have been based on paragraph 3.26 of the GLVIA 

[Landscape Institute et al, 2013], which recommends that factors affecting the sensitivity of the 
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receptor (susceptibility and value), and those affecting the magnitude of the effect (size, extent, 

duration and reversibility) are each assessed separately. 

16.3.7 Duration and Reversibility of Effects 

Operational effects of the permanent structures would be permanent and non-reversible, 

whilst operational effects arising from the use of the Phase 4 Development would be temporary 

and reversible. 

It is estimated that the construction phase would be approximately 17 months, as described 

within Chapter 3: Project Description. Effects due to construction would therefore be short to 

medium term and reversible.  

16.3.8 Significance of Effect 

Tables 16.3.3 provide a framework that helps to ensure consistency and transparency in the 

decision-making process but are not used as prescriptive tools, allowing for the exercise of 

professional judgement in determining sensitivity, magnitude and the consequent significance 

of an effect.  

The significance of effect on landscape and visual receptors is determined from a combined 

evaluation of the sensitivity of the receptor and the magnitude of the effect. Table 16.3.3 shows 

how the significance of effect increases from negligible to major with increasing receptor 

sensitivity and with greater magnitude of effect. The most substantial effects would occur 

where a receptor of highest sensitivity is affected by an effect of very large magnitude. 

Conversely, negligible effects would arise where a receptor of lowest sensitivity is affected by 

an effect of negligible magnitude. Between these two extremes the significance of effect would 

vary continuously and the significance of any one effect is determined by professional 

judgement. 

 

Table 16.3.3:  Determining Significance of Effects 

Magnitude of Effect  

Sensitivity of Receptor  

High Medium Low 

Very Large Major Major Mod-Major 

Large Major Mod-Major Moderate 

Medium Mod-Major Moderate Mod-Minor 

Small Moderate Mod-Minor Minor 

Negligible Mod-Minor Minor Negligible 

Key 

Significant Effect 

 

Table 16.3.3 includes additional levels of significance, as this reflects the diversity of magnitude 

and sensitivity commonly found in landscape and visual impact assessment. Magnitude of 

effect is equivalent to magnitude of impact as defined in Chapter 4: Assessment Methodology.  

The Environmental Impact Assessment (EIA) Regulations [Scottish Government 2011] require 

that the significance of each effect is identified. Where overall effects are predicted to be mod-

major or major, these are considered to be significant in terms of EIA regulations.  
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16.3.9 Positive and Negative Effects 

Negative effects result in a direct loss of physical resources, weaken key characteristics, or result 

in a reduction in visual amenity. Positive effects occur where a development or land use change 

replaces physical resources, strengthens the landscape characteristics, or improves the visual 

amenity. Effects may also be neutral, where there is no net effect on the landscape or visual 

resources. 

Changes to rural landscapes that involve the construction of man-made objects of a large scale 

generally have a negative effect on the landscape character, although this effect can be 

mitigated by the contribution to the landscape that a development may make in its own right, 

usually by virtue of good design, even if it is in contrast to the existing character.  

Changes to views and visual amenity can be more subjective, in that people may like or dislike 

what they see or may be used to seeing similar developments and therefore more ambivalent 

about them. Whether the visual effect is perceived as positive or negative depends upon 

individual preferences, the context in which a person experiences the view, and upon their 

attitude towards development in general. Although some people may be more neutral or 

ambivalent in their opinions about the proposed changes in views, this assessment adopts a 

precautionary approach and assumes that visual effects are negative. 

16.3.10  Direct and Indirect Effects 

Direct landscape effects result directly from the proposed development itself, such as the loss 

of landform. Indirect effects are consequential changes resulting from the proposed 

development, such as changes to the character of adjacent landscapes. 

16.3.11  Landscape Effects 

Landscape effects arise from changes to the physical components of the landscape, its 

character and how this is experienced. The significance of landscape effects is assessed by 

considering the sensitivity of the landscape receptors and the magnitude of the landscape 

effect.  

16.3.11.1  Sensitivity of Landscape Receptors  

Best practice guidance – Topic paper 6 [SNH and Countryside Agency, 2004 page 3] states that:  

“Sensitivity is related…to landscape character and how vulnerable this is to change…Landscapes 

which are highly sensitive are at risk of having their key characteristics fundamentally altered 

by development, leading to a change to a different landscape character i.e. one with a different 

set of key characteristics. Sensitivity is assessed by considering the physical characteristics and 

the perceptual characteristics of landscapes in the light of particular forms of development.”  

The GLVIA [Landscape Institute et al, 2013] indicates that landscape receptors need to be 

assessed firstly in terms of their sensitivity, combining judgements of their susceptibility to the 

type of proposal and the value attached to the landscape.  

16.3.11.2 Susceptibility of Landscape Receptors 

Table 16.3.4 sets out attributes of landscape character that have been considered in assessing 

susceptibility, adapted from best practice guidance [Perth & Kinross Council, 2010].  
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Table 16.3.4:  Landscape Susceptibility to Large Scale Development 

Susceptibility  Lower Higher  

Scale Large-scale . Intimate or small-scale. 

Enclosure Open or exposed. Enclosed or confined, sheltered. 

Landform  Flat, smooth, regular, gently 

undulating, or flowing landform. 

Dramatic, steep, rugged, or 

complex landform with 

prominent peaks or ridges. 

Diversity Simple or uniform, e.g. 

moorland or forest plantations. 

Complex or diverse, variety of 

land cover. 

Land Cover Pattern and Line Sweeping lines or indistinct or 

irregular patterns. 

Strong and regular linear 

features, geometric or 

rectilinear patterns, or planned 

landscapes. 

Settlement and Infrastructure Frequent masts, pylons, 

industrial elements, modern 

buildings, infrastructure, 

settlements or main roads. 

No obvious modern settlement, 

buildings, infrastructure or main 

roads. 

Perception of Landscape 

Change 

Modern or clearly dynamic 

showing obvious land use 

changes. 

Little or no land use changes, or 

with obvious historical 

continuity. 

Tranquillity  Busy, with evidence of human 

activity, noise or regular 

movement. 

Remote or tranquil with strong 

sense of stillness or solitude. 

Settings and Skylines Low lying areas that do not tend 

to feature in views from 

populated areas or main roads. 

Areas with topographic features 

that define the setting, 

backdrop, outlook or skyline of 

populated areas or main roads. 

 

16.3.11.3 Landscape Value  

The assessment takes as its starting point the recognised value of the landscape, as identified 

by landscape designations. It also considers the following factors, set out in Table 16.3.5, which 

are adapted from paragraphs 5.28-5.31 of the GLVIA [Landscape Institute et al, 2013] and other 

guidance [SNH and Countryside Agency, 2004 Figure 1b]. 

Table 16.3.5:  Factors Affecting Landscape Value  

Factors Affecting Landscape Value  

Condition/Intactness The degree to which the landscape is unified or intact.  

Scenic Quality The extent to which the landscape appeals, primarily to the 

visual senses. 

Perceptual Aspects The degree to which the landscape is recognised for perceptual 

qualities, such as its sense of remoteness. 

Rarity The presence of unusual elements or features in the landscape 

or the presence of an unusual LCT. 

Representativeness The degree to which the landscape contains important 

examples of elements or features or is of a particular character 

that is considered important. 
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Factors Affecting Landscape Value  

Conservation Interests Cultural or natural heritage interests that add to the value of 

the landscape and/or are of value in themselves. 

Recreational Value Evidence of recreational activity where experience of the 

landscape is important, such as recognised scenic routes. 

Associations Recognised cultural or historical associations that contribute to 

perceptions of the natural beauty of the landscape. 

 

16.3.11.4  Magnitude of Landscape Effects 

Each effect on landscape receptors is also assessed in terms of its size or scale, the geographical 

extent of the area influenced and its duration and reversibility.  

Size or Scale of Effect 

This is judged using the factors set out in Table 16.3.6.  

 

Table 16.3.6:  Size or Scale of Landscape Effect 

Class  Criteria 

Very Large Highly obvious change, affecting the majority of the key characteristics and defining the 

experience of the landscape. 

Large Obvious change, affecting many key characteristics and the experience of the landscape. 

Medium Noticeable but not obvious change, affecting some key characteristics and the experience 

of the landscape. 

Small Minor change, affecting some characteristics and the experience of the landscape slightly. 

Negligible Little perceptible change. 

 

Geographical Extent of Effect 

The geographical area over which the landscape effects would be experienced (local or 

restricted to the site) is also taken into account. This is distinct from the scale of the change. 

For example, a small change to the landscape over a large geographical area could be 

comparable to a very large change affecting a much more localised area. 

Duration of Effect 

The duration and frequency of effects is also considered. Effects of longer duration and/or 

greater frequency are more likely to be significant. 

16.3.11.5  Significance of Landscape Effects 

The assessment of significance is based on professional judgement, considering both the 

sensitivity of the receptor and the predicted magnitude of effect resulting from the proposed 

development, as described above.  

Major loss of landscape features or characteristics across an extensive area that are important 

to the integrity of a nationally valued landscape are likely to be of greatest significance. Short-

term effects on landscape features or characteristics over a restricted part of a landscape of 

lower value are likely to be of least significance. 
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16.3.12 Visual Effects 

Visual effects result from the changes in the content or character of views and visual amenity, 

due to changes in the landscape. The assessment of visual effects takes account of both the 

sensitivity of the visual receptors (individuals or groups of people) and the magnitude of the 

change on their views and visual amenity.  

16.3.12.1  Sensitivity of Visual Receptors  

The sensitivity of each visual receptor is assessed in terms of susceptibility to change in views 

or visual amenity as well as the value attached to particular views.  

16.3.12.2 Susceptibility to Change  

People generally have different responses to views and visual amenity depending on the 

context (e.g. location, time of day, degree of exposure), and their purpose for being in a 

particular place (e.g. whether for recreation, travelling through the area, residence or 

employment). Susceptibility to change is therefore a function of:  

• The occupation or activity of people experiencing the view or visual amenity; and  

• The extent to which their attention or interest may be focused on the landscape around 

them.  

Table 16.3.7 illustrates some examples of the relative susceptibility of some of the key visual 

receptors within the proposed development area. Note that different individuals or groups of 

people at one location may have different levels of susceptibility. 

Table 16.3.7:  Examples of Susceptibility to Change in Views or Visual Amenity 

Class Example 

High People at home. 

Users of recognised routes or trails, whose attention or interest is likely to be focused 

on the landscape or on particular views. 

Road users where appreciation of the landscape is an important part of the 

experience, such as recognised scenic routes.  

Visitors to heritage assets or to other attractions, such as recognised beauty spots, 

where views of the surroundings are an important part of the experience. 

Medium People at their place of work, where views are an important part of the setting, such 

as a countryside ranger. 

Road users likely to be travelling for other purposes than just the view. 

Low People at their place of work whose attention is likely to be focused on their work or 

activity, not on their surroundings. 

People engaged in active outdoor sports or recreation and less likely to focus on the 

view. 

 

16.3.12.3 Value Attached to Particular Views 

Judgments are also to be made about the value attached to views, based on the following 

considerations:  

• Recognised value – such as views from heritage assets or designated landscapes;  
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• Inclusion in guidebooks or on tourist maps, the facilities provided for visitors or 

references to the view in literature or art; and 

• The relative number of people who are likely to experience the view.  

People that are more susceptible to change at viewpoints of recognised value are more likely 

to be significantly affected by any given change.  

16.3.12.4  Magnitude of Visual Effect  

The magnitude of the visual effect resulting from the proposed development is evaluated in 

terms of size or scale, geographical extent, duration and reversibility. 

16.3.12.5 Size or Scale of Effect 

This is based on the interpretation of a combination of a range of factors, described in 

Table16.3.8. Some of these are largely quantifiable and include: 

• Distance and direction of the viewpoint from the proposed development; 

• Extent of the proposed development visible from the viewpoint; 

• Scale of the change in the view, including the proportion of the field of view occupied 

by the proposed development;  

• Degree of contrast with the existing landscape elements and characteristics in terms of 

background, form, pattern, scale, movement, colour, texture, mass, line or height;  

• The relative amount of time during which the effect would be experienced and whether 

views would be full, partial or glimpses; and 

• Orientation of receptors in relation to the proposed development, e.g. whether views 

are oblique or direct. 

Table 16.3.8:  Size or Scale of Visual Effect 

Class  Description Appearance in Field of Vision 

Very Large Dominant Commanding, controlling the view. 

Creation/removal of a dominant visual focus.  

Highly uncharacteristic elements or pattern introduced.  

Most of the view affected. 

Large Prominent Major change to the view, striking, sharp, unmistakeable, easily seen. 

Creation/removal of major visual focus. 

Uncharacteristic elements or pattern introduced. 

Large proportion of the view affected. 

Medium Conspicuous Noticeable change to the view, distinct, clearly visible, well defined. 

Creation or removal of a visual focus that may compete. 

Some elements of the proposed development fit the existing pattern. 

Some of the view affected.  

Small Apparent Minor change to the view but still evident. 

Little change to focus of the view. 

Fits intrinsic visual composition. 

Little of the view affected. 

Negligible Inconspicuous No real change to perception of the view. 

Weak, not legible, hardly discernible. 
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16.3.12.6 Geographical Extent and Duration 

The extent of visibility and the duration of effects are also taken into account in determining 

the magnitude of effect. 

16.3.12.7  Significance of Visual Effects 

The significance of effect on visual receptors is determined from a combined evaluation of the 

sensitivity of the visual receptor and the magnitude of the visual effect.  

Effects are more likely to be significant on people who are particularly sensitive to changes in 

views and visual amenity, when experienced at recognised and important viewpoints, or from 

recognised scenic routes. Large scale changes which introduce new, discordant or intrusive 

elements into the view are also more likely to be significant than small changes or changes 

involving features already present within the view. 

16.3.13  Mitigation Measures to Reduce Predicted Negative Effects 

As discussed in Chapter 4: Assessment Methodology, one of the main purposes of the EIA 

process is to influence and improve design, through iteration. As part of the assessment of 

landscape and visual effects, it is also necessary to consider what mitigation measures might 

be possible in order to avoid or reduce any potentially significant negative effects.  

Mitigation measures include:  

• Primary measures – modifications to avoid or reduce negative effects that become 

mainstream components of the project design, including standard construction 

practices, such as details of restoration measures; and  

• Secondary measures - designed to address any adverse effects remaining after primary 

mitigation has been incorporated into the scheme, such as recommendations for 

potential landscape enhancement measures, including tree planting. 

Primary mitigation measures, developed through the iterative design process, have been 

incorporated into the design as it developed and this LVIA considers the final scheme, taking 

into account the embedded primary mitigation measures.  

16.4 Baseline Description 

The purpose of the baseline study is to record the existing landscape and visual resources 

against which the effects of the proposed development can be judged. Analysis of the ZTVs 

has been included as part of the baseline, enabling landscape and visual receptors to be scoped 

out of the assessment where they have no theoretical visibility of the proposed development. 

Note that the bare ground ZTV for the rig/offshore renewables scenario (Drawing 30.16.5) has 

been used for this as it represents the ‘worst case’ theoretical visibility. 

16.4.1 Scenario 1 - Phase 4 Permanent Structures 

16.4.1.1 Bare Ground ZTV 

The bare ground ZTV (Figure 30.16.1) shows visibility of the reclaimed land (coloured blue - 

5.9m above sea level) extending along the Cromarty Firth between Evanton and Cromarty. Parts 

of the Black Isle, including sections of the B9163 and an area of the coastal strip between 

Ferryton and Newhall Point and another between Jemimaville and Cromarty, including a 
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section of the A832, designated as National Cycle Network (NCN) Route 1, may also have views. 

North of the Firth, parts of the A9 and rail line west of Invergordon and some of the south-

facing slopes above, including Novar House and Alness, have theoretical visibility. Parts of the 

south-facing slopes below Cnoc Navie, those below Kinrive Hill and the upper parts of 

Scotsburn Wood may also have views. 

Theoretical visibility of the lighting towers (coloured brown – 30.9m above sea level) is more 

extensive. On the Black Isle, a swathe of land south west of Jemimaville may have views of 

these. North of the Firth, intermittent theoretical visibility extends north east along the coast 

towards Milton, including much of the A9 and rail line, and northwards to Scotsburn Wood. 

16.4.1.2 Screened ZTV 

The screened ZTV (Drawing 30.16.2) shows how extensive forest plantations and woodlands 

(coloured green) to the north and south of the Firth would restrict visibility of the reclaimed 

land in practice. On the Black Isle, west of Jemimaville, visibility would be limited to areas 

between the forest plantations and the coast. To the north of the Firth, visibility would be much 

more fragmented, generally limited to the coastal fringes, including short sections of the A9 

and rail line, and minor parts of Evanton and Alness, but including isolated patches on the 

south-facing slopes above. 

The theoretical visibility of the lighting towers would be slightly more extensive, mostly 

eastwards along the Firth, but including sections of the A9 and rail east of Invergordon. 

16.4.2 Scenario 2- Cruise Ship ZTVs  

16.4.2.1 Bare Ground ZTV 

The bare ground ZTV (Drawing 30.16.3) shows visibility of the cruise ships (up to 72m height). 

The plan is coloured according to the horizontal angle of view occupied by a cruise ship, with 

red being the largest and dark blue the smallest angle. It shows theoretical visibility extending 

in a swathe along the Cromarty Firth between Dingwall north east towards Hill of Fearn. 

Parts of the Black Isle, including sections of the B9163 and an area of the coastal strip between 

Culbokie and Cromarty, and a section of the A832 designated as NCN Route 1, may also have 

views. 

Theoretical visibility is more extensive to the north of the Firth and includes sections of the A9 

and rail line west of Invergordon, parts of Dingwall, Evanton and Alness and some of the south 

facing slopes above, including Novar House. Some parts of the south facing slopes below Cnoc 

Navie, those below Kinrive Hill and the upper parts of Scotsburn Wood may also have views. 

Invergordon and sections of the A9 and rail line to the north east also have theoretical visibility. 

Some scattered areas to the north west, including parts of the Ben Wyvis massif, may also have 

views.  

16.4.2.2 Screened ZTV 

The screened ZTV (Drawing 30.16.4) shows how extensive forest plantations and woodlands to 

the north and south of the Firth would restrict visibility in practice. On the Black Isle, Millbuie 

forest plantations limit visibility from the south. To the north of the Firth, Dalreoch Wood, 

Newmore Wood and Tullich Wood provide substantial screening from areas further north. 
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16.4.3 Scenario 3/4 – Offshore Renewables ZTV   

16.4.3.1 Bare Ground ZTV 

The bare ground ZTV (Drawing 30.16.5) is coloured to show the extent of visibility of 

components of different heights. The overall extent of theoretical visibility of components of 

80m in height is very similar to scenario 2.  

Taller components (shaded orange - 100m and yellow - 120m) add little additional theoretical 

visibility. The main areas that may have views of these include:  

South of the Firth 

• A swathe to the south west of Balblair, including Newhall House and within 10km of 

the proposed development; 

• A narrow band south west of Culbokie within 20km of the proposed development; 

• North-facing slopes below Carn nan Tri-tigheaman, over 27km from the proposed 

development; and 

• East facing slopes to the west of Muir of Ord, over 27km from the proposed 

development. 

North of the Firth 

• South-facing slopes to the north of Ardross; 

• A small area near Fearn Station; and 

• A swathe of the Cromarty Firth and another of the Dornoch Firth, 25km or more from 

the proposed development. 

16.4.3.2 Screened ZTV 

The screened ZTV (Drawing 30.16.6) shows that woodland and forest plantations would reduce 

the extent of visibility of the 100m and 110m components slightly from the lower-lying areas 

near Newhall House, Culbokie, Muir of Ord, Ardross and Fearn station. Views from north facing 

slopes below Carn nan Tri-tigheaman and from the Cromarty and Dornoch Firths would be less 

affected. 

16.4.4 Existing Landscape Resources 

16.4.4.1 National Scenic Areas 

The Dornoch Firth National Scenic Area (NSA) lies approximately 22km to the north of the 

proposed development at its closest point. There is no theoretical visibility from this NSA, which 

is consequently scoped out of the assessment.  

16.4.4.2 Designed Landscapes 

There are twenty-six sites on the Inventory of Gardens and Designed Landscapes in Scotland 

within the 35km study area and these are shown on Drawings 30.16.7 and 30.16.8. 

 

The following sites have no theoretical visibility of the proposed development and have 

consequently been scoped out of the assessment: 

• Aldourie Castle; 

• Beaufort Castle; 

• Brahan; 

• Brodie Castle; 
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• Castle Leod; 

• Cawdor Castle; 

• Culloden House; 

• Dalcross Castle; 

• Darnaway Castle; 

• Dochfour; 

• Fairburn; 

• Grant Park and Cluny Hill; 

• House of the Geanies; 

• Leys Castle; 

• Relugas; 

• Rosehaugh; 

• Scatwell; 

• Skibo Castle; 

• Spa Gardens Strathpeffer; 

• The Fairy Glen; and 

• Tomnahurich Cemetery.

 

In addition, Ardross Castle has been scoped out of the assessment as, due to a combination of 

very limited theoretical visibility and distance, no significant effects are judged to be likely. It 

lies to the north west of the proposed development and theoretical visibility is limited to some 

south facing slopes to the north of the Castle, over 20km from the proposed development. 

The following four designed landscapes have some theoretical visibility, and all lie 7-10km from 

the proposed development:  

• Balnagown Castle; 

• Cromarty House; 

• Novar; and 

• Tarbat House. 

The Inventory citation [Historic Environment Scotland, 2018] notes that: “Tarbat House is no 

longer considered to meet the criteria to be included on the Inventory of Gardens and 

Designed Landscapes.” It is therefore not considered further. 

16.4.4.3 Special Landscape Areas 

Seven Special Landscape Areas (SLAs), designated by The Highland Council and one Area of 

Great Landscape Value (AGLV), designated by Moray Council, lie within the 35km of the study 

area and are shown on Drawings 30.16.7 and 30.16.8.  

There would be no views of the proposed development from the following three designated 

areas, which are consequently scoped out of the assessment: 

• Loch Fleet, Loch Brora and Glen Loth SLA; 

• Culbin Bar AGLV; and 

• Loch Ness and Duntelchaig SLA. 

The following SLAs have been scoped out of the assessment as, due to a combination of very 

limited theoretical visibility and distance, no significant effects are judged to be likely: 

• Ben Wyvis SLA lies 17.5km to the west of the proposed development at its closest point. 

Theoretical visibility is limited to some east facing slopes, mostly over 20km from the 

proposed development; 

• Drynachan, Lochindorb and Dava Moors SLA lies 26km to the south east of the 

proposed development at its closest point. Theoretical visibility is limited to some north 

facing slopes along the boundary of the SLA; and  
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• Fannichs, Beinn Dearg and Glencalvie SLA lies 27km to the north west of the proposed 

development at its closest point. Theoretical visibility is limited to some west facing 

slopes along the boundary of the SLA. 

The Sutors of Cromarty, Rosemarkie and Fort George SLA lies approximately 8km south east 

of the proposed development at its closest point. 

The citation for this SLA [THC and SNH, 2011] notes the following key landscape and visual 

characteristics: 

• The diverse coastal edge includes straight and indented geometry, soft shingle bars 

and hard cliffs, developed and undeveloped land uses and distinctive coastal landforms;  

• Contrasting and distinctive visual experiences are provided by the juxtaposition of 

elevated and sea level viewpoints and views across enclosed and open firths. 

Contrasting perceptions of exposure and shelter are associated with the open coast 

and enclosed firth; 

• The dominant undeveloped coastal edge is punctuated by the occurrence of 

settlements, and isolated dwellings and farmsteads dot the higher ground above the 

cliff tops. Huddled close to the shoreline, densely packed settlements retain core 

historical and cultural integrity and reflect their exposed coastal position; 

• Most of the coastline in this SLA – the stretch between Rosemarkie and Port an Righ – 

is steep and undeveloped, punctuated only by the occurrence of isolated dwellings and 

farmsteads dotting the higher ground above the cliff top; 

• The distant mountain backdrop in many views gives distinctive Highland context to the 

interplay of views back and forth across the firth; 

• The regular pattern of farmland on inland slopes provides an attractive contrast to the 

more natural shorelines of cliffs, shingle banks and mudflats; 

• Unusual contrasts in scale are experienced where huge oil-rigs or large ships are viewed 

within the enclosed firths in the context of small scale settlement and in contrast to the 

horizontal arrangement of sea, land and sky; 

• The citadel of Fort George is a substantial and distinctive man-made feature in the 

landscape, which offers views of the SLA from a historical ‘defended’ position;  

• The remains at the South Sutor form part of what is probably one of the most complete 

coastal batteries surviving in Scotland; and 

• Some sense of remoteness and tranquillity is obtained in the less accessible areas and 

the cliffs and thickly wooded gullies on the steep outer edge of the Black Isle are local 

havens for wildlife. However, with the presence nearby of coastal settlements, ports and 

an airport, human activity is usually noticeable in this area – on the land, in the sea, or 

overhead.  

16.4.4.4 Wild Land Areas 

Wild Land Areas (WLAs) are defined by SNH and are shown on Drawing 30.16.7 and 30.16.8.  

The Fannichs, Beinn Dearg and Glencalvie WLA lies 18km to the west of the proposed 

development at its closest point. Theoretical visibility is mostly limited to some east facing 

slopes below Ben Wyvis, mostly over 20km from the proposed development.  

Taking into account the very limited theoretical visibility, the extremely minor proportion of 

the WLA with any potential views, the urbanised context within which the proposed 
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development would be seen and the large distance involved, no significant effects are judged 

likely and the WLA has consequently been scoped out of the assessment. 

16.4.4.5 Landscape Character: The Site and Immediate Surroundings 

The proposed development would be located in the Cromarty Firth, immediately west of the 

existing harbour facilities on the south western edge of Invergordon. 

Inland, the area along the coastal shore is gentle undulating around 10m Above Ordnance 

Datum (AOD) before rising steadily to hill summits, including Cnoc Fyrish (453m AOD) and 

other, lower summits. To the south of the Firth, the landform rises steadily from the shore to 

the summit of Mount Eagle (256m AOD) and the ridge of the Black Isle. 

In addition to the existing harbour facilities, there are two piers to the east of the site of the 

proposed development and further berthing facilities at Alness Point, Deephaven, Newhall 

Point, Cromarty Harbour, Nigg Energy Park and Balintraid Pier. The sheltered, deep water 

anchorages of the Cromarty Firth accommodate various types of anchored platforms and 

structures, including jack-up and semi-submersible rigs, platforms and large cruise ships. 

The surrounding land use is predominantly agricultural with commercial forest plantations on 

the higher ground. Disused World War II airfields at Evanton and Alness now house industrial 

and business facilities. Within Invergordon the disused Seabank tank farm lies to the north east 

of the proposed development and to the south west of the bonded warehouses of Invergordon 

Distillery.  

16.4.4.6 Landscape Character: The Study Area 

On the basis of the theoretical visibility, field work undertaken and experience from other 

similar projects, significant effects on landscape character at distances over 15km from the 

proposed development are judged to be unlikely and the relevant Landscape Character Types 

(LCTs) have consequently been scoped out of the assessment. 

In addition, the following one LCT in the Inner Moray Firth and three LCTs in Ross and Cromarty 

have been scoped out of the assessment, as they have no or very restricted theoretical visibility 

of the proposed development: 

• Hard Coastal Shore; 

• Undulating Moorland;  

• Rocky Moorland; and  

• Narrow Farmed Strath. 

SNH carried out the Inner Moray Firth and the Ross and Cromarty Landscape Character 

Assessments as part of the national programme of landscape character assessment. These 

describe the nine LCTs which lie within 15km and have some theoretical visibility of the 

proposed development. The key characteristics of each are summarised in Table 16.4.1 and 

shown on Drawing 30.16.9 and 30.16.10.  

The proposed development would lie within the Inner Moray Firth, Enclosed Farmland 

Landscapes LCT. 
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Table 16.4.1:  Landscape Character Types within 15km 

Inner Moray Firth 

Crofting 

• Varied landforms with small scale fluvio-glacial undulations on slopes and foothills, 

giving complexity to the landscape. 

• A small scale pattern of planned fields bounded by rough stone dykes give a strong 

character to this landscape. 

• An intimate human scale which arises from the rhythm of dwellings and fields. 

• Narrow, twisting roads follow the field pattern, creating a feeling of disorientation. 

• Views are restricted by the undulating landform and the human scale of landscape 

elements increases the sense of enclosure, focussing attention on foreground details. 

• Scattered buildings give a relatively populated feel to these small areas. 

• A rough textured landscape of pasture fields, dykes, fences, scrub woodland and 

buildings. The muted colours of these elements heighten the sense of diversity. 

• Croft buildings act as small but frequent vertical features forming an integral part of 

the diverse crofting landscape. 

• The pattern of rural settlements reflects the system of township land allocation. The 

uniformity of planning has often created a strong geometric pattern of narrow fields. 

Enclosed Farmed Landscapes 

• Flat to gently undulating lowlands, firths and river flood plains. 

• Strong linear framework of trees provides an indication of scale and distance. 

• Simple landscape composition of geometric fields enclosed by lines of mature 

deciduous trees. 

• Farms contain a variety of buildings and are located well off the main roads, enclosed 

within irregular groups of mature deciduous trees which tie into the tree framework. 

• Large houses and castles amongst policy woodland. 

• Recent urban development on the flatter land contrasts with the existing farm and 

estate buildings. 

Enclosed Firth 

• Coastal landscape type with a variety of shorelines, including gently shelving edges 

with extensive intertidal areas and more pronounced sloping coastal edge, with a 

sharper transition between land and sea. 

• Wide panoramic views over mudflats although proximity of the opposite shoreline 

gives a sense of visual containment. 

• Complex natural pattern and texture of coastal intertidal mudflats along edge of firth. 

• The dominance of the natural edge is significantly affected where industrial artefacts, 

oil rigs, buildings, harbours and boats are evident.  

• Prominent hills, distant mountains or industrial artefacts provide landmarks.  

• Cross-firth bridges provide varying views. 

• Settlements are small, dispersed and linear, often squeezed between land and water.  

• Small groups of stone farm dwellings of intimate scale tend to be situated within large 

fields on delta fans. 

Forest Edge Farming 

• Complex relief. Found at the base of convex slopes, the generally undulating 

topography is overlain with smaller scale fluvio-glacial surface features. 

• The rectilinear field pattern within farm holdings gives a strong geometry, emphasised 

by dry stone dykes and gorse hedges. 
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• Mosaic of conifer forest blocks and belts is superimposed on this farmland, reflecting 

the pattern of fields, narrow roads and settlements. 

• The dark, uniform and vertical qualities of the forest provide a range of spatial 

experiences. 

• The forest horizons restrict distant views, attention becomes focussed within smaller 

spaces against a dark green uniform backdrop. 

• The uniformity of the forest, the smothering effect on the landform and the blocking 

of views to distant landmarks creates a feeling of disorientation.  

• The density of the forest creates an impenetrable edge with a marked effect on 

microclimate. 

• Small pockets of deciduous trees and scrub vegetation create diversity and are often 

associated with fluvio-glacial features and narrow gorges. 

• Farm holdings are linked by the narrow road system which follows the geometric fields. 

• Larger villages have an intimate character and strong sense of place. 

• Larger urban settlements do not respond to the structure of the enclosing forestry.  

Forested Backdrop 

• Varied landform, including flat, low lying coastal shorelines, smooth, gentle slopes and 

the pronounced valleys and rocky summits of the upland areas. 

• The strongly geometric form of the forest and the uniform colour and texture mask the 

natural characteristics of the sand dunes and moorland.  

• The large size of the forest plantations are often out of scale with the underlying slopes. 

• The scale difference in this landscape is exaggerated when moving from narrow 

enclosed stream valleys and roads within the forest to the wide panoramic views of the 

open exposed moorland.  

• Settled valleys are very diverse, with weathered buildings, stone dykes, irregular 

surfaces, scrub and deciduous trees, in contrast to the uniformity of the forest cover.  

• Dispersed linear settlements composed of small individual buildings are located along 

winding roads within narrow river valleys.  

• Forests provide a backdrop to views from lower lying areas. 

Intensive Farming 

• Large scale, open arable landscape with little woodland, trees, walls and buildings and 

few prominent vertical elements. 

• Large, smooth, arable fields, interspersed with extensive coniferous forest plantations 

form a simple composition.  

• Flat to gently undulating landform with some fluvio-glacial features.  

• Little visual diversity. 

• Large farm holdings with some mature trees are typical, accessed by straight narrow 

roads. 

• Occasional 18th century farm steadings, often extended.  

• Larger urban settlements tend to have a uniform built edge, forming a thin band, 

highlighted by the subdued colours of farmland and forestry.  

• Easily accessible landscape with a network of main and minor roads. 

Open Farmed Slopes 

• Gently undulating lowlands.  

• An open landscape, emphasised by the views from the slopes.  

• A strongly geometric pattern of small to medium fields emphasises the underlying 

topography of convex slopes. 
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• The delineation of farm holdings by shelterbelts creates a second, stronger pattern 

overlying the pattern of field boundaries.  

• The smooth textured fields and dispersed settlements give a diverse but well-ordered 

landscape with strong repeating geometry. 

• Farm holdings consist of a mix of old and newer built forms, often amongst trees and 

located midway down the convex slope. 

• Buildings on the crest of the hills are emphasised by their position on the skyline and 

the smooth profile of fields. 

• Larger urban settlements consist of blocks of uniform houses separated by trees or 

woodland, disrupting the prevailing landscape pattern.  

• Main roads tend to follow the break of slope giving extensive panoramic views. 

Ross and Cromarty 

Rounded Hills 

• Vast in scale, generally open and exposed. 

• Rounded hills and mountains with long smooth, gently curving ridges. 

• Wide open concave and convex slopes with simple form. 

• Large-scale, geometric forest plantations blanket the sides of some slopes creating 

enclosed spaces, shapes, colours and edges which contrast with their surroundings, 

although many are now being restructured. 

• Main lines of communication hug the base of the hill slopes. 

• Some areas of ribbon development, including shops, service stations, by-pass roads 

and electricity pylons. 

• Reservoirs and dams within many of the straths and basins create strong man-made 

and linear features. 

• Prehistoric remains of hut circle settlements and burial cairns.  

• Much of the interior has a sense of remoteness, accessible only by rough tracks. 

Forest Edge Farming 

• Undulating lowland with improved and semi-improved pasture and some arable 

farming. 

• Complex array of open spaces with fields of varying size. 

• Small estate copses, shelterbelts, hedgerow trees and larger forest plantations reflect 

the field pattern, producing a patchwork of open and enclosed spaces. 

• Strong geometric pattern of enclosure is more prominent where stone walls, gorse 

hedges and hedgerow trees accentuate the field boundaries. 

• Smaller fields increase the sense of enclosure and contain diverse features, increasing 

the variation in pattern and texture of the landscape. 

• Large open fields can dominate the visual composition of the landscape. 

• Landscape heavily influenced by high voltage lines and pylons. 

• The pattern of settlement and communications reflects that of the agricultural 

landscape. 

• Long history of human settlement, with some prehistoric remains, abandoned medieval 

townships and late 19th - early 20th century settlements.  

• Several rural industrial sites, including iron workings and large estate houses amongst 

policy woodland.  

• Visibility varies, influenced by the landform and presence of woodland. 

• The density and height of the forest plantations restrict distant views. 
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16.4.4.7 Coastal Character 

SNH carried out an assessment of the sensitivity and capacity of the Scottish seascape [SNH, 

2005]. It defines the Cromarty Firth as one of the Developed Inner Firths coastal character units. 

The key characteristics of this unit are described as follows:  

• Coastline of low rock platforms, small rocky headlands and raised beaches, often highly 

modified by settlement and communications; 

• Further inland, the coastline is often fringed with tidal mud flats, backed by well-defined 

ridgelines of coastal braes;  

• Bridges, communications and industry are prominent;  

• Industrial structures, often tall, include oil rigs;  

• Settlements tend to be closer together, often extending onto lower slopes of the 

enclosing braes;  

• Settlement along the coast is usually backed by farmland and policy landscape;  

• A more upland character exists to the north and west of the Cromarty Firth; 

• Views of the opposite Firth shores are prominent and give a well-settled character; 

• Although tidal, the Inner Firths do not have the same experience associated with the 

expansiveness, light and openness of the sea – there are no large waves or exposure to 

the elements;  

• Views of settlement and industry dominate; and 

• The Firth lies within the context of a highly man-modified landscape. 

16.4.5 Existing Visual Receptors 

16.4.5.1 Dwellings and Settlements 

The settlement pattern of much of the study area is characterised by coastal towns and 

settlements, small clusters of houses, dispersed farmsteads and individual dwellings.  

Several housing developments and individual dwellings lie within 1km of the proposed 

development, including much of the High Street. The closest of these is at Cromlet Drive, 

adjacent to viewpoint 2.  

The remaining parts of Invergordon lie within 1.5km of the proposed development, with some 

dispersed dwellings to the west of the town. There are also small clusters of dwellings at 

Newhall Point and Balblair, across the Cromarty Firth to the south. 

Several settlements lie between 2km and 5km from the proposed development, on the lower 

ground either side of the Firth. The closest of these are Balblair and Jemimaville on the Black 

Isle. Alness, the largest settlement in the Ross & Cromarty area lies some 4.5km to the north 

west of the proposed development. All have some theoretical visibility of the proposed 

development. 

16.4.5.2 Key Roads 

The closest main road is the B817, which runs adjacent to the northern shore of the Cromarty 

Firth. The A9 lies further to the north, meeting the B817 at Dalmore to the west of the proposed 

development. The B9163 runs along the southern shore of the Firth, connecting with the B9160 

which heads south from Balblair.  

All have some theoretical visibility of the proposed development. 
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16.4.5.3 Recreational Routes  

NCN Route 1 makes use of the ferry at Cromarty to allow a circuit of the Cromarty Firth to be 

made during summer. The southern route takes in Munlochy, Belmaduthy, Cromarty, Nigg, 

Balintore, joining the northern route at Tain. The northern route passes through Dingwall, 

Evanton, Alness and Scotsburn, coming within 3.8km of the proposed development to the east 

of Alness. This route is illustrated on Drawings 30.16.7 and 30.16.8. 

16.5 The Proposed Development  

16.5.1 Project Elements  

Chapter 3: Project Description contains details of all elements of the project. The following 

permanent elements could give rise to landscape and visual effects within the LVIA study area: 

• A piled quay wall on the south face; 

• Reinforced concrete apron slab to the rear of the quay wall; 

• Rock armoured revetment on the west and north faces; 

• Laydown area, finished in crushed stone; 

• Mooring bollards along the quay cope; and 

• Lighting towers. 

16.5.2 Construction 

Details of development construction techniques are described in detail in Chapter 3. A 

construction laydown area would be established on the existing Phase 3.  

16.5.3 Operation 

The operational uses of the proposed development are set out in Chapter 3. The temporary 

berthing of cruise ships is limited to the summer months, whilst offshore renewables and oil 

and gas scenarios take the form of temporary projects.   

It should be noted that photomontages of all three operational scenarios present a worst-case 

scenario in order to inform this assessment. For the cruise ship scenario, the largest cruise ship 

has been shown; not all cruise vessels berthing would be this large. For the offshore renewables 

scenario, the volume of components on the quayside would vary throughout the project. The 

photomontage portrays a large amount of shore-side storage; this would not always be the 

case. 

16.5.4 Embedded Mitigation 

The design of the proposed development has evolved as part of an iterative process that aims 

to provide an optimal design in environmental terms but also takes into account technical and 

economic factors. A number of mitigation measures have been introduced into the design in 

order to minimise the likely landscape and visual effects. These embedded primary mitigation 

measures are as follows. 

16.5.4.1 Design Measures  

The design strategy for the key elements of the proposed development has taken into account 

the following objectives: 
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• Locating the new facility to reduce the visibility of the permanent elements from the 

centre of Invergordon and also minimise effects on Linear Park; 

• Designing the proposed development to reflect the shape and materials of Phase 3, 

particularly the colour and texture of the rock armour; and 

• Reducing the effects of lighting by minimising the number of active luminaires.  

The final design has thus sought to balance the technical requirements of the Port with the 

environmental considerations, including those highlighted by consultees.  

16.5.5 Related Projects 

Port of Cromarty Firth (PoCF) is currently working with the local community to develop a vision 

for the proposed ‘gateway’ to Invergordon as part of a separate project. Consequently, the 

LVIA has not taken account of this community project, as details of any improvements (such as 

new welcome signage into the town,) have not yet been decided.  

16.6 Assessment of Effects 

The following assessment describes the predicted effects on the landscape and visual receptors 

identified within the baseline study. As the duration and frequency of effects in each scenario 

are different, the effects arising from each scenario are described separately. For example, 

effects arising from the additional berthing, laydown space and lighting (scenario 1) would be 

permanent, whereas other scenarios would be short or medium-term and temporary. 

The assessment takes into account the additional lighting proposed and the degree to which 

this would affect individual landscape and visual receptors. 

As described in the methodology, and in accordance with good practice [Landscape Institute, 

2013], the duration and frequency of effects have been considered within the assessment of 

magnitude of effect throughout. 

16.6.1 Detailed Viewpoint Assessments 

Table 16.6.1 summarises the detailed assessments of visual effects at each of the eight 

viewpoints. These have been used to inform the wider assessment of receptors within the study 

area. Please also refer to Appendix P.1 which contains the full text of the detailed assessments.   

Note that the assessment of significance of landscape effects is not included in Appendix P.1 

or within this table. Although the assessment is informed by the magnitude of landscape effect 

identified at the viewpoints, it also needs to take account of the extent and nature of the 

predicted effect on the receptors as a whole. These are described within the general assessment 

of landscape effects, which follows.  

Visual representations (photos and photomontages) of the proposed development from each 

of the viewpoints are provided in Drawings 30.16.11-18. 
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Table 16.6.1: Summary of Visual Effects at Viewpoints 
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1 B817, 

Invergordon 

0.5 Recreational 

Users 

med-

high 

medium large mod-major small-med moderate  med-large mod-

major 

small mod-

minor 

large mod-major 

Road Users medium med-

high 

large mod-major small-med moderate med-large mod-

major 

small mod-

minor 

large mod-major 

2 King George 

Street, 

Invergordon 

0.4 Residents high medium large mod-major small-med moderate med-large mod-

major 

small mod-

minor 

large mod-major 

Road Users medium medium med-

large 

Moderate small mod-minor medium modera

te 

small-neg minor med-

large 

mod-major 

3 Invergordon 

High Street 

0.6 Residents high medium small mod-minor none none none none none none medium mod-major 

Road Users medium medium small

-med 

mod-minor none none none none none none med-

large 

moderate 

4 Near Balblair 1.2 Residents high medium med-
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mod-major 

Road Users medium medium med-
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Moderate small mod-minor small mod-
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5 A9-Skiach 6.8 Road Users med-
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small mod-minor none none none none none none small-

med 

moderate 

6 Fyrish Hill 9.1 Walkers high med-

high 

small

-med 

Moderate negligible mod-minor negligible mod-

minor 

negligible mod-

minor 

small-

med 

moderate 

7 Cromarty 

Beach 

8.4 Residents high medium small mod-minor none none none none none none small-

med 

moderate 

Road Users med-

high 

medium small mod-minor none none none none none none small-

med 

mod-minor 

8 A9-A862 12.

6 

Road Users med-

high 

med-

high 

small

-neg 

mod-minor none none none none none none small-neg mod-minor 
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16.6.2 Landscape Effects 

16.6.2.1 Designed Landscapes 

Due to the contribution they make to landscape quality and their national importance, 

these are considered to have a high overall susceptibility and value. 

The following four designed landscapes have some theoretical visibility and lie 7-10km 

from the proposed development.  

Balnagown Castle 

The Inventory citation [Historic Environment Scotland, 2018] notes that: “As the land is 

flat to the east of the castle, the views of the policies are limited but the policy woodlands 

provide some scenic value”.  The ZTV (Drawing 30.16.5) shows theoretical visibility is 

mostly restricted to the periphery of the designed landscape, but including the Mains of 

Balnagown and a larger swathe within the southern part of the policies. The screened 

ZTV (Drawing 30.16.6) shows that woodland around and within the designed landscape 

would restrict visibility in practice, eliminating views of the proposed development from 

almost all of the designed landscape. Consequently, no landscape effects are predicted. 

Cromarty House 

Cromarty House lies approximately 9.3km to the east of the proposed development. The 

Inventory citation [Historic Environment Scotland, 2018] notes that: “The designed 

landscape makes an important contribution to the setting of Cromarty town, the Sutors of 

Cromarty and to the landscape character of the Black Isle. This gives the site outstanding 

Scenic value.” 

The ZTV (Drawing 30.16.5) shows swathes of theoretical visibility along the southern and 

northern boundaries of the designed landscape. It also indicates that elements over 

100m in height may be visible from Cromarty House. The screened ZTV (Drawing 30.16.6) 

shows that there is likely to be little visibility from the northern part of the designed 

landscape, but that north facing land to the south of the woodland policies may have 

views of the proposed development. These enclosures on the slopes of Gallow Hill were 

formed by 18th century agricultural improvements and related to the formal landscape 

design. Woodland would screen views from Cromarty House in practice. 

Where views are possible, effects are likely to be similar to those experienced at 

viewpoint 7 Cromarty Beach, 8.4km from the proposed development, where the 

following magnitude of landscape effect is predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Taking the overall spread of visibility into account, landscape effects on the designed 

landscape as a whole are predicted to be minor, Non-Significant during construction, 

mod-minor, Non-Significant for scenario 4 and none for scenarios 1-3.  
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Novar 

Novar House lies approximately 8.4km west of the proposed development. The 

Inventory citation [Historic Environment Scotland, 2018] notes that: “Novar's woodlands, 

parks, mansion house and follies are visually important in views over from the Black Isle 

and the A9. Novar is of outstanding Scenic value.”  

The ZTV (Drawing 30.16.7) shows continuous theoretical visibility throughout the 

designed landscape. The screened ZTV (Drawing 30.16.8) indicates that woodlands 

within and around the designed landscape would restrict the extent of visibility 

considerably. Parkland and avenue trees and shrubberies would screen views of the 

proposed development from Novar House, but there would be views from the parkland 

to the south which is permanent grassland with a strong parkland character. The 

proposed development would also be intermittently visible from the main access drive 

and from the east parks, which are in arable cultivation. The main focus of views from 

the drive is south east towards the Black Isle and from the drive the filtered views of the 

proposed development would be oblique. 

Where views are possible, effects are likely to be less than those experienced at viewpoint 

5 - A9-Skiach, where the following magnitude is predicted, 6.8km from the proposed 

development: 

• Construction: negligible 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Taking the features and proportion of the designed landscape likely to be affected into 

account, overall landscape effects are predicted to be minor, Non-Significant during 

construction, mod-minor, Non-Significant for scenario 4 and none for scenarios 1-3.  

16.6.2.2 Special Landscape Areas 

These are areas which have particular value and merit special attention as designated 

local landscapes. They are assessed as having med-high overall susceptibility and value. 

The Sutors of Cromarty, Rosemarkie and Fort George SLA 

This SLA lies approximately 8km south east of the proposed development at its closest 

point. The ZTV (Drawing 30.16.7) shows that theoretical visibility is restricted to north 

facing slopes along the north western fringes of the SLA. The screened ZTV (Drawing 

30.16.8) shows a slight reduction in the extent of visibility, mainly from the lower-lying 

parts of Cromarty House designed landscape. Overall the proposed development would 

be visible from a minor part of this SLA, where the presence of coastal settlement, 

infrastructure and human activity is noticeable. The citation for this SLA [THC and SNH, 

2011] notes that “Unusual contrasts in scale are experienced where huge oil-rigs or large 

ships are viewed within the enclosed firths in the context of small scale settlement and in 

contrast to the horizontal arrangement of sea, land and sky.” 
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Where there is visibility, effects would be similar to those experienced at viewpoint 7 

Cromarty Beach, where the following magnitude of landscape effect is predicted, 8.4km 

from the proposed development: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Taking into account the minor overall proportion of this SLA likely to be affected and the 

industrialised context in which the proposed development would appear, overall effects 

on are predicted to be negligible during construction and for all scenarios. None of the 

special characteristics of the SLA are judged to be affected by the proposed 

development. 

16.6.2.3 Landscape Character 

Inner Moray Firth  

Crofting LCT 

This moderately complex and varied, populated, undulating landscape forms a backdrop 

in views and has a regular field pattern. Overall it is assessed as med-high susceptibility.  

Panoramic views along the Firth, varied land use, trees and woodland contribute to the 

landscape quality, although intermittent views of oil rigs, masts and industrial buildings 

detract. The landscape value is assessed as medium. 

One area of this LCT lies within 15km of the proposed development, near Culbokie. The 

ZTV (Drawing 30.16.9) shows limited theoretical visibility along and to the south of the 

B9169, including parts of Culbokie, all more than 10km from the proposed development. 

The screened ZTV (Drawing 30.16.10) shows a minor reduction in extent of visibility, 

mostly to the south of Culbokie Woods. Where there is visibility, the landscape effect is 

likely to be similar to that at viewpoint 8, A9-A862, which lies 12.6km from the proposed 

development: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small-neg. 

Taking into account the minor overall proportion of this LCT likely to be affected, effects 

are predicted to be negligible during construction and for all scenarios.  

Enclosed Farmed Landscapes LCT 

The open, undulating landscape is moderately varied. Frequent settlement and 

infrastructure and traffic noise reduce susceptibility, although the area forms a backdrop 

in views and has a regular field pattern, which increases susceptibility, assessed as 

medium overall. 



 
 

16-28 

 
 

Panoramic views along the Firth, varied land use, trees and woodland contribute to the 

landscape quality, although the nearby port facilities, oil rigs, masts, industrial buildings 

and traffic noise detract. The landscape value is assessed as medium. 

Three areas of this LCT occur within 15km of the proposed development; two small areas 

near Invergordon and Evanton airfield and a more extensive swathe that extends 

between Evanton and Milton. The ZTV (Drawing 30.16.9) shows theoretical visibility 

extending across most of these. The screened ZTV (Drawing 30.16.10) shows minor 

reductions in the extent of visibility throughout, due to buildings and small woodlands. 

More extensive woodlands to the west of Alness reduce visibility in this part of the LCT. 

Viewpoint 2 King George Street, Invergordon lies within this LCT, 0.4km from the 

proposed development. The detailed assessment predicts the following landscape 

effects: 

• Construction: med-large; 

• Scenario 1: Permanent elements: small-med; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: med-large. 

Viewpoint 5 A9-Skiach lies just to the east of Evanton Airfield, where the following 

magnitude of landscape effect is predicted, 6.8km from the proposed development: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Within approximately 1km of the proposed development and where buildings allow 

visibility, effects are predicted to be med-large during construction and in scenario 4, 

small-med in scenario 1 and small in scenarios 2 and 3. This would give rise to localised 

mod-major, significant effects during construction and in scenario 4 and mod-minor, 

Non-Significant effects in scenarios 1-3. 

Over 1km, landscape effects during construction and in scenario 4 are predicted to be 

medium or less, generally decreasing to small-neg and small respectively with distance 

from the proposed development. Similarly, effects in scenario 1-3 are judged to be small 

or less, reducing to none with distance.  

Taking into account the pattern of visibility and the proportion of the LCT likely to be 

affected, overall effects are judged to be moderate, Non-Significant during 

construction and in scenario 4 and mod-minor, Non-Significant in scenarios 1-3. 

Enclosed Firth 

The open coastal landscape is moderately varied. Frequent settlement and infrastructure 

reduce susceptibility, although the area forms a backdrop in views, especially from 

bridges, which increases susceptibility, assessed as medium overall. 
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Panoramic views along the Firth, varied land use and natural shorelines contribute to the 

landscape quality, although oil rigs, port facilities and industrial buildings detract. The 

landscape value is assessed as medium. 

This LCT is found along sections of both coasts of the Cromarty Firth. The ZTV (Drawing 

30.16.9) indicates that all areas of this LCT have theoretical visibility of the proposed 

development. The screened ZTV (Drawing 30.16.10) shows some minor reductions in the 

extent of visibility due to buildings and small woodlands. Viewpoints 1, 5 and 8 all lie 

within this LCT.  

At viewpoint 1, B817, Invergordon the detailed assessment predicts the following 

magnitude of effect: 

• Construction: med-large; 

• Scenario 1: Permanent elements: small; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: med-large. 

Viewpoint 5 A9-Skiach lies 6.8km to the south west, where the following magnitude is 

predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Viewpoint 8, A9-A862, lies 12.6km from the proposed development, where the following 

magnitude is predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small-neg. 

Within approximately 1km of the proposed development and where buildings allow 

visibility, effects are predicted to be med-large during construction and in scenario 4 and 

small in scenarios 1-3. This would give rise to mod-major (significant) effects during 

construction and in scenario 4 and mod-minor (Non-Significant) effects in scenarios 1-

3. 

Over 1km landscape effects during construction and in scenario 4 are predicted to be 

medium or less, generally decreasing with distance from the proposed development. 

Similarly, effects in scenario 1-3 are predicted to be small-neg, reducing to none with 

distance.  

Taking into account the overall proportion of the LCT likely to be affected, the existing 

character of the Port and the relative distance of different areas from the proposed 
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development, overall effects are judged to be mod-minor, Non-Significant during 

construction and in scenario 4 and minor, Non-Significant in scenarios 1-3. 

Forest Edge Farming 

The complex, undulating landform, strong field pattern and diverse land cover increase 

susceptibility, whilst large scale forest plantations, few views and frequent settlements 

detract. The landscape susceptibility is assessed as medium. 

Varied land use and the intact field pattern contribute to landscape quality, but large 

forest plantations and larger settlements detract. The landscape value is assessed as 

medium. 

Two areas of this LCT lie north of the Firth, one to the west of Evanton and a longer 

swathe of slightly elevated land north of Invergordon. The ZTV (Drawing 30.16.9) 

indicates that most of these two areas have theoretical visibility of the proposed 

development. Another area, to the south of the Firth has very limited theoretical visibility. 

The screened ZTV (Drawing 30.16.10) shows that small areas of woodland would reduce 

visibility in practice. 

The closest area of this LCT lies 3.1km to the north of the proposed development, where 

the magnitude of landscape effect is likely to be similar to that experienced at viewpoint 

4, near Balblair, 1.2km from the proposed development as follows: 

• Construction: small-med; 

• Scenario 1: Permanent elements: small; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: medium. 

Landscape effects would generally decrease with distance and east of Evanton they are 

predicted to be small-neg during construction, small in scenario 4 and negligible in 

scenarios 1-3. Taking the pattern of visibility into account and the proportion of the LCT 

likely to be affected, overall effects on this LCT are predicted to be mod-minor, Non- 

Significant during construction and in scenario 4 and minor, Non-Significant in 

scenarios 1-3. 

Forested Backdrop 

A large area of this LCT lies to the south of the Firth, extending either side of Mount 

Eagle. Although the ZTV (Drawing 30.16.9) shows some theoretical visibility, the screened 

ZTV (Drawing 30.16.10) shows that the forest plantations would allow almost no views 

of the proposed development in practice. Consequently, no landscape effect is 

predicted. 

Intensive Farming 

An area of this LCT lies to the north east of the proposed development, 10km at its 

closest point. The ZTV (Drawing 30.16.9) indicates that theoretical visibility is restricted 

to a minor part of the LCT south of Tain. The screened ZTV (Drawing 30.16.10) shows 

that intervening areas of woodland would eliminate almost all views of the proposed 

development in practice. No landscape effects are predicted as a result. 
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Open Farmed Slopes 

Several areas of this LCT lie within 15km of the proposed development. These include: 

to the north of the Firth, a swathe of sloping ground north of Invergordon, an extensive 

area that extends north east from Nigg and two smaller areas near Ardullie. To the south 

of the Firth, a large area extends from Culbokie north to Cromarty and another south 

east of Mount Eagle.  

The ZTV (Drawing 30.16.9) shows variable theoretical visibility. To the north, the area 

north east of Nigg has theoretical visibility from east facing slopes and lower-lying 

ground further north. Other areas north of the Firth have continuous theoretical visibility. 

To the south of the Firth, north facing slopes between Culbokie and Cromarty and within 

10km have theoretical visibility, but the area south of Mount Eagle would have no views. 

The screened ZTV (Drawing 30.16.10) shows some minor reductions in the extent of 

visibility due to buildings and small woodlands. 

The gently undulating open landscape has a strong geometric pattern of fields and a 

rural character with a dispersed settlement pattern and open views from the slopes. The 

susceptibility is assessed as med-high. 

The intact field pattern and extensive panoramic views add to the landscape quality. 

Views of larger settlements, some main roads and infrastructure detract. Overall the 

landscape quality is assessed as medium.  

Viewpoints 4 and 7 lie within this LCT and viewpoint 8 lies close by. 

At viewpoint 4, Near Balblair the detailed assessment predicts the following magnitude 

of effect, 1.2km from the proposed development: 

• Construction: small-med; 

• Scenario 1: Permanent elements: small; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: medium. 

At viewpoint 7, Cromarty Beach the detailed assessment predicts the following 

magnitude of effect, 8.4km from the proposed development: 

• Construction: small-neg; 

• Scenario 1: Permanent elements; none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small 

Viewpoint 8, A9-A862, lies 12.6km from the proposed development, where the following 

magnitude is predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small-neg. 
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Taking account of the reducing magnitude of effect with greater distance, the overall 

pattern of visibility, the degree of screening by buildings near Invergordon and the 

proportion of the LCT likely to be affected, overall effects are predicted to be mod-

minor, Non-Significant during construction and in scenario 4 and minor, Non- 

Significant in scenarios 1-3.  

Ross and Cromarty 

Rounded Hills 

A large area of this extensive LCT lies to the north of the proposed development, forming 

the backdrop to views from the Black isle. 

The ZTV (Drawing 30.16.9) shows theoretical visibility from south facing slopes along the 

southern margins of the area, with occasional isolated areas from higher ground further 

north. The screened ZTV (Drawing 30.16.10) shows how woodlands and forest 

plantations would limit visibility along the southern slopes of the area, but views from 

higher ground would be less affected. 

This open and exposed landscape is vast in scale, with simple, rolling landform and some 

large forest plantations. Although the area forms an important backdrop and the interior 

has a sense of remoteness, settlement, roads and infrastructure influence the edges. 

Overall the susceptibility is assessed as medium. 

Panoramic views, rugged landform and semi-natural vegetation contribute to the 

landscape quality, although views of oil rigs, masts, port facilities, industrial buildings 

and the sound and movement of traffic on the A9 below detract. The landscape is valued 

as a recreational resource, however and is assessed as med-high. 

Viewpoint 6, Fyrish Hill lies within this LCT, 9.1km from the proposed development, 

where the following magnitude of landscape effect is predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: negligible; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small. 

Effects might be slightly greater from closer parts of the LCT, for example from Kinrive 

Hill which is 7.3km from the proposed development. But taking into account the overall 

pattern of visibility and the minor overall proportion of this extensive LCT likely to be 

affected, overall effects on the LCT are predicted to be minor, Non-Significant during 

construction and for scenario 1 and negligible, Non-Significant for scenario 2-4. 

Forest Edge Farming 

A large area of this extensive LCT lies to the north of the proposed development, 

generally occupying the lower slopes below the Rounded Hills LCT. 

The ZTV (Drawing 30.16.9) shows theoretical visibility is mostly limited to the area north 

east of Badachonacher. The screened ZTV (Drawing 30.16.10) shows how woodlands and 

forest plantations would prevent views from all but a minor area to the south west of 

Scotsburn House. No landscape effects are predicted as a result. 
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16.6.2.4 Coastal Character 

Cromarty Firth  

The ZTV (Drawing 30.16.9) shows that the northern shore of the Cromarty Firth has 

theoretical visibility from North Sutor westwards to Dingwall. To the south of the Firth, 

theoretical visibility extends from Sutor Stacks west to Toberchurn, 10km south west of 

the proposed development. The Cullicudden ridge would conceal views from the 

coastline to the south west of this point.  

This is a large scale, open, highly modified landscape with frequent settlement, bridges, 

communications, industrial buildings and structures. The strong field pattern, diverse 

land use and open views increase susceptibility, which is assessed as medium overall. 

Extensive panoramas, some natural vegetation further inland and the cultural 

importance of several designed landscapes add to the landscape quality. Extensive 

settlement and industrial development, traffic movement and activity in the water reduce 

the sense of tranquillity. Although tidal, the Moray Firth does not have the large waves 

or exposure to the elements associated with the sea. Overall, the landscape quality is 

assessed as medium. 

The detailed assessments at viewpoints 1-3 indicate that, where buildings allow visibility, 

the magnitude of landscape effect is likely to be med-large during construction and in 

scenario 4, and small in scenarios 1-3 at distances of up to 1km from the proposed 

development. This would give rise to localised mod-major (significant) effects during 

construction and in scenario 4 and mod-minor (Non-Significant) effects in scenarios 

1-3.  

Over 1km landscape effects during construction and in scenario 4 are predicted to be 

medium or less, generally decreasing with distance from the proposed development. 

Similarly, effects in scenario 1-3 are predicted to be small-neg, reducing to none with 

distance.  

Taking into account the existing character of the Port and the distance of different parts 

of the Firth from the proposed development, overall effects on this coastal character unit 

are judged to be mod-minor, Non-Significant during construction and in scenario 4 

and minor, Non-Significant in scenarios 1-3. 

16.6.3 Visual Effects 

16.6.3.1 Key Settlements 

Views from dwellings are judged to be of high susceptibility and medium value. 

Invergordon 

Much of the town lies within 1.5km of the proposed development. Dwellings along 

Cromlet Drive and King George Street would have some of the closest, most open, direct 

views. Towards the town centre, views would become more oblique and many of these 

would be partially or completely screened by intervening buildings. 

Within 0.6km, the detailed viewpoint assessments at viewpoints 1 and 2 indicate that, 

where direct open views of the proposed development are possible, the magnitude of 
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visual effect would be large during construction and in scenario 4, med-large in scenario 

2, small-med in scenario 1 and small in scenario 3. This would give rise to a mod-major, 

Significant effect during construction and in scenarios 2 and 4, a moderate, Non-

Significant effect in scenario 1 and mod-minor, Non-Significant effect in scenario 3.  

Where views are partial or oblique within 0.6km, a med-large magnitude of effect during 

construction and in scenarios 2 and 4 is predicted, giving rise to a mod-major, 

Significant effect. Effects in scenario 1 and 3 would be small, resulting in a mod-minor, 

Non-Significant effect. 

At distances of more than 0.6km the degree of screening and increasing angle of view 

are predicted to result in a medium or less magnitude of effect during construction and 

in scenarios 2 and 4, giving rise to a moderate, Non-Significant effect at most. Effects 

in scenario 1 and 3 would be small-neg or less, resulting in a mod-minor, Non-

Significant effect or less. 

Balblair  

The settlement of Balblair lies approximately 1.5km to the south of the proposed 

development. Viewpoint 4 is slightly closer, at 1.2km, where the detailed assessment 

predicts the following magnitude of visual effect: 

• Construction: med-large; 

• Scenario 1: Permanent elements; small; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: med-large. 

Where open views are possible, this would give rise to mod-major, Significant effects 

during construction and in scenario 4 and mod-minor, Non-Significant effects in 

scenarios 1-3. This would apply to a small proportion of the dwellings that lie on the 

northern edge of the settlement and to those to the west of Newhall Point, which lie 

approximately 1.3km to the south east of the proposed development.  

Jemimaville  

This small linear settlement lies on the B9163 and is 3.5km to the south of the proposed 

development. Some dwellings would have slightly oblique open views, although land at 

Newhall Point would obscure the lower part of the view. 

For dwellings with open views a medium magnitude of effect is predicted in scenario 4, 

a small-med effect during construction, a small-neg effect in scenarios 2 and 3 and 

negligible in scenario 1. This is judged to give rise to a mod-major, Significant effect in 

scenario 4, a moderate, Non-Significant effect during construction, a mod-minor, 

Non-Significant effect in scenarios 2 and 3 and minor, Non-Significant effect in 

scenario 1. 

Alness 

The town of Alness lies approximately 4.5km to the north west of the proposed 

development. Vegetation within the settlement, woodlands in the middle distance, rail 
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embankments and out of town stores generally prevent views eastwards and no visual 

effects are predicted. 

16.6.3.2 Key Roads 

B817 

This road is judged to be of medium susceptibility and med-high importance. It is the 

closest main road to the proposed development, coming within 0.4km. Between Alness 

and Evanton the road is designated as NCN Route 1. The ZTV (Drawing 30.16.5) indicates 

continuous theoretical visibility between Evanton and Kildary to the north east.  

Heading north east from Evanton, views from the road are limited to a few intermittent 

glimpses, often filtered by woods and roadside trees. Between the junction with the 

B9176 and Alness, an open section of 0.6km and another of 0.2km allow clear views, 

otherwise rail embankments, roadside trees and woodlands in the middle distance allow 

only glimpses. Further east, open views are possible between Dalmore and the outskirts 

of Invergordon, apart from some minor screening by roadside vegetation around 

Invergordon Boating Club.  

Heading south west from Kildary, woods and roadside vegetation prevent almost any 

visibility until Balintraid Pier, from which point intermittent views of the proposed 

development would be possible above intervening buildings in Saltburn. Within 

Saltburn, buildings would prevent any views from the road but further to the south west 

there would be intermittent partial visibility until the eastern outskirts of Invergordon, 

where more open views are possible. 

Viewpoint 1 lies on the B817, 0.5km to the north west of the proposed development, 

where the following magnitude of visual effect is predicted: 

• Construction: large; 

• Scenario 1: Permanent elements; small-med; 

• Scenario 2: Cruise ship scenario: med-large;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: large. 

Effects would be similar from the open stretch of road between the eastern outskirts of 

Invergordon and the boating club, which lies approximately 1.7km from the proposed 

development. This would give rise to rise to mod-major, Significant effects during 

construction and in scenario 2 and 4 and mod-minor, Non-Significant effects in 

scenarios 1 and 3. 

Further west, where open views are possible, the magnitude of effect is predicted to 

reduce to medium during construction and in scenario 4, small-med in scenario 2 and 

small or less in scenarios 1-3. This would give rise to moderate, Non-Significant effects 

during construction and in scenario 2 and 4 and mod-minor, Non-Significant or less 

in scenarios 1 and 3. 

Elsewhere the combination of screening by buildings or vegetation and distance would 

restrict the magnitude of effect to small-med or less during construction and scenario 4 

and small or less for scenario 1-3. This would give rise to mod-minor, Non-Significant 
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effects or less during construction and in scenarios 2 and 4 and minor, Non-Significant 

or less in scenarios 1 and 3.  

 

A9 

This busy tourist route is judged to be of med-high susceptibility and value. It comes 

within approximately 2.4km of the proposed development near Tomich to the north of 

Invergordon. The ZTV (Drawing 30.16.5) indicates continuous theoretical visibility 

between the Cromarty Bridge and Kildary to the north east of Alness.  

There are open views towards the proposed development from the southern part of the 

Cromarty Bridge. Heading north east from the bridge views are generally open for 2km, 

with a moderate amount of intermittent screening by roadside vegetation. Beyond Foulis 

Point, woodland in the middle distance and roadside vegetation permit only intermittent 

views until Skiach services where views are open until Alness Point (2km section). Views 

are then intermittent until Rosskeen chapel, a total of some 1.4km with open views. 

Between the chapel and Tomich views are open for 1.5km.  

Heading south west from Kildary, woodland in the middle distance and roadside 

vegetation obscure views until Delny, from where the upper parts of the proposed 

development would be visible to Tomich, some 3.7km away. 

Viewpoint 5 lies on the A9, 6.8km to the west of the proposed development, where the 

following magnitude of visual effect is predicted: 

• Construction: small; 

• Scenario 1: Permanent elements; none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small-med. 

Effects would be greater where there are open views closer to the proposed 

development. From the 1.5km section west of Tomich, oblique open views are predicted 

to result in a small-med magnitude of effect during construction and scenario 4 and a 

small effect in scenarios 1-3 for road users. This would give rise to a moderate, Non-

Significant effect during construction and scenario 4 and a mod-minor, Non-

Significant effect in scenarios 1-3.  

Viewpoint 8, A9-A862, lies 12.6km from the proposed development, where the following 

magnitude is predicted: 

• Construction: small-neg; 

• Scenario 1: Permanent elements: none; 

• Scenario 2: Cruise ship scenario: none;  

• Scenario 3: Oil rig scenario: none; and 

• Scenario 4: Offshore renewables scenario: small-neg. 

Effects from other sections of the road are predicted to be small or less during 

construction and scenario 4 and small-neg or less in scenarios 1-3, giving rise to a mod-

minor, Non-Significant effect or less during construction and scenarios 1- 4.  
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B9163 

This road follows the northern shore of the Black Isle and comes within 1.6km of the 

proposed development at Balblair. It is judged to be of medium susceptibility and value. 

The ZTV (Drawing 30.16.5) indicates continuous theoretical visibility between Toberchurn 

in the south west to Cromarty. 

Heading east from Toberchurn, views are generally screened or filtered, apart from open 

sections at St Martins (1.2km section), Resolis Mains (0.3km) and near the Inch turning 

(0.5km). Buildings prevent views from the road at Balblair.  

Heading west from Cromarty, there are open views with only minor screening by 

roadside vegetation to Ivy Cottage car park (6.5km section). Intervening woodland and 

landform then screen views which are intermittent towards Balblair, with some 0.7km of 

road having open views. To the east of Balblair, there would be direct open views from 

approximately 0.4km of road.  

Viewpoint 4 lies 0.55km to the north of the road, where the detailed assessment predicts 

the following magnitude of visual effect, 1.2km from the proposed development: 

• Construction: med-large; 

• Scenario 1: Permanent elements; small; 

• Scenario 2: Cruise ship scenario: small;  

• Scenario 3: Oil rig scenario: small; and 

• Scenario 4: Offshore renewables scenario: med-large. 

Effects would be similar from the 0.4km of road to the east of Balblair, where users 

heading north would have direct views. This is judged to give rise to mod-major, 

Significant effects during construction and in scenario 4 and mod-minor, Non-

Significant effects in scenarios 1-3. 

Elsewhere, effects are predicted to be medium or less during construction and in 

scenario 4 and small-neg or less in scenarios 1-3, giving rise to a moderate, Non-

Significant effect or less during construction and in scenario 4, and minor, Non-

Significant effect or less in scenarios 1-3.  

A832 

This is the main road to Cromarty from the west and comes within 6.7km of the proposed 

development. It is judged to be of medium susceptibility and value. The bare ground 

ZTV (Drawing 30.16.5) shows continuous theoretical visibility from near Muirhead in the 

south west to Cromarty. 

Heading east from Muirhead, woodland prevents views initially, but open direct views 

would be possible for a section of 0.6km to the south of the Muirton turning. 

Heading west from Cromarty landform obscures the view at first and then intervening 

woodland allows only intermittent views to Newton. Open views are then possible for a 

total of 2km up to the Muirton turning. 

The greatest magnitude of effect would be for road users heading north towards the 

Muirton turning. This 0.6km section of road lies over 6.7km to the south east of the 

proposed development, where effects are predicted to be small during construction and 
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small-med in scenario 4, and none in scenarios 1-3. This would give rise to a mod-minor, 

Non-Significant effect during construction and in scenario 4. Effects would be less from 

other sections of the road. 

B9160 

This road comes within 3.2km of the proposed development. It is judged to be of 

medium susceptibility and value. 

Heading north from Mount High, there are open views towards the proposed 

development for approximately 1.8km from the road until the junction with the B9163. 

Effects are predicted to be small-med during construction, medium in scenario 4, and 

small-neg in scenarios 1-3. This would give rise to a moderate, Non-Significant effect 

during construction and in scenario 4 and mod-minor, Non-Significant effect in 

scenarios 1-3.  

16.6.3.3 Recreational Routes  

NCN Route 1 

This national recreational cycling route is judged to be of high susceptibility and medium 

value. It comes within 3.6km of the proposed development to the east of Alness. 

Between Mountrich Farm and Evanton, trees and woodland in the middle distance allow 

mostly intermittent filtered views, amounting to 1.3km. Heading north east from 

Evanton, views from the route are limited to a few intermittent glimpses, often filtered 

by woods and roadside trees. East of the junction with the B9176 an open stretch of 

0.6km and another of 0.2km allow clear views, otherwise rail embankments, roadside 

trees and woodlands in the middle distance allow only glimpses west of Alness. Buildings 

in the town prevent views.  

East of Alness, woods in the middle distance and roadside vegetation allow a series of 

glimpses amounting to approximately 1.3km in all, some filtered by trees. 

Taking into account the degree of screening or filtering of views by vegetation and the 

distance of the route from the proposed development, visual effects for cyclists are 

predicted to be medium or less in scenario 4, small-medium or less during construction 

and small-neg or less in scenarios 1-3. This would give rise to a moderate, Non-

Significant effect or less during construction and in scenario 4 and a mod-minor, Non-

Significant effect or less in scenarios 1-3. 

16.6.4 Summary of Effects 

Table 16.6.1 provides a summary of landscape and visual effects associated with the 

proposed development. 
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Table 16.6.1: Summary of Landscape and Visual Effects 

Nature of 

Effect 

Significance 

of Effect 

Construction 

Significance 

of Effect 

Scenario 1: 

Permanent 

Structure 

Significance 

of Effect 

Scenario 2: 

Cruise Ship 

Significance 

of Effect 

Scenario 3: 

Oil and Gas 

Significance 

of Effect 

Scenario 4; 

Offshore 

Renewables 

 Short to 

medium term 

temporary 

reversible 

Permanent 

non-reversible 

Short term 

temporary 

reversible 

Medium term 

temporary 

reversible 

Medium term 

temporary 

reversible 

Designed Landscapes 

Balnagown 

Castle  

no effect no effect no effect  no effect no effect 

Cromarty 

House  

minor (Non-

Significant) 

no effect no effect  no effect mod-minor 

(Non-

Significant) 

Novar minor (Non-

Significant) 

no effect no effect  no effect mod-minor 

(Non-

Significant) 

Special Landscape Areas 

Sutors of 

Cromarty, 

Rosemarkie 

and Fort 

George 

Negligible negligible negligible negligible negligible 

Inner Moray Firth LCTs 

Crofting negligible negligible negligible negligible negligible 

Enclosed 

Farmed 

Landscapes 

localised mod-

major 

(significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-major 

(significant) 

moderate 

(Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

moderate 

(Non-

Significant) 

overall 

Enclosed Firth localised mod-

major 

(significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-minor 

(Non-

Significant) 

localised 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

minor (Non-

Significant) 

overall 

mod-minor 

(Non-

Significant) 

overall 
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Nature of 

Effect 

Significance 

of Effect 

Construction 

Significance 

of Effect 

Scenario 1: 

Permanent 

Structure 

Significance 

of Effect 

Scenario 2: 

Cruise Ship 

Significance 

of Effect 

Scenario 3: 

Oil and Gas 

Significance 

of Effect 

Scenario 4; 

Offshore 

Renewables 

Forest Edge 

Farming 

mod-minor 

(Non-

Significant 

minor (Non-

Significant) 

minor (Non-

Significant) 

minor (Non-

Significant) 

mod-minor 

(Non-

Significant 

Forested 

Backdrop 

none none none none none 

Intensive 

Farming 

none none none none none 

Open Farmed 

Slopes 

mod-minor 

(Non-

Significant 

minor (Non-

Significant) 

minor (Non-

Significant) 

minor (Non-

Significant) 

mod-minor 

(Non-

Significant 

Ross and Cromarty LCTs 

Rounded Hills minor (Non-

Significant) 

negligible negligible negligible minor (Non-

Significant) 

Forest Edge 

Farming 

none none none none none 

Key Settlements 

Invergordon - 

dwellings 

within 0.6 km 

with direct 

open views 

mod-major 

(significant) 

moderate 

(Non-

Significant) 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

Invergordon - 

dwellings 

within 0.6 km 

with oblique 

or partial 

views 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

Invergordon - 

dwellings over 

0.6 km 

moderate 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

moderate 

(Non-

Significant) or 

less 

Balblair - 

northern edge 

of settlement 

and dwellings 

at Newhall 

Point 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

Balblair – 

centre and 

along B9163 

none none none none none 

Jemimaville - 

dwellings with 

open views 

moderate 

(Non-

Significant)  

minor (Non-

Significant) 

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 
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Nature of 

Effect 

Significance 

of Effect 

Construction 

Significance 

of Effect 

Scenario 1: 

Permanent 

Structure 

Significance 

of Effect 

Scenario 2: 

Cruise Ship 

Significance 

of Effect 

Scenario 3: 

Oil and Gas 

Significance 

of Effect 

Scenario 4; 

Offshore 

Renewables 

Alness none none none none none 

Key Roads 

B817, within 

1.7 km west of 

Invergordon 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

mod-minor 

(Non-

Significant)  

mod-major 

(significant) 

B817 

elsewhere 

moderate 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

moderate 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

moderate 

(Non-

Significant) or 

less 

A9, 1.5 km 

section west 

of Tomich  

moderate 

(Non-

Significant)  

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant) 

moderate 

(Non-

Significant) 

A9 elsewhere mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

B9163, 0.4 km 

section east of 

Balblair 

mod-major 

(significant) 

mod-minor 

(Non-

Significant) 

mod-minor 

(Non-

Significant)  

mod-minor 

(Non-

Significant) 

mod-major 

(significant) 

B9163 

elsewhere 

moderate 

(Non-

Significant) or 

less 

minor (Non-

Significant) or 

less 

minor (Non-

Significant) or 

less 

minor (Non-

Significant) or 

less 

moderate 

(Non-

Significant) or 

less 

Recreational Routes 

NCN Route 1 moderate 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

mod-minor 

(Non-

Significant) or 

less 

moderate 

(Non-

Significant) or 

less 

Key 

Significant Effect 

16.7 Mitigation Measures 

Primary mitigation measures have been taken account within the LVIA, as discussed in 

Section 16.3.12. The potential enhancement works associated with the Invergordon 

Gateway may provide some mitigation of the landscape and visual effects on receptors 

such as LCTs, road users and recreational users, but cannot be taken into account here 

as the proposals have not been fully developed.  

16.7.1 Good Practice Measures 

The following good practice measures aim to reduce effects wherever possible: 
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• Equipment and materials no longer required on site during construction or 

operations would be removed promptly. 

• Crane arms would be lowered when not in use. 

• Good housekeeping practices would be employed in both the construction and 

operational phases. 

• Waste receptacles would be covered and littering would not be tolerated, as 

discussed in Chapter 18: Materials and Waste. 

16.8 Residual Effects 

The mitigation measures described in Section 16.7.1 are good practice but insufficient 

to reduce the overall effects on any of the landscape or visual receptors. 

16.9 Summary 

As detailed in table 16.6.1, construction operations were found to have significant effects 

on the following receptors: 

• Enclosed Farmed Landscapes LCT (localised) 

• Enclosed Firth LCT (localised) 

• Dwellings in Invergordon (within 0.6km) 

• Dwellings in Balblair (northern edge of settlement and dwellings at Newhall 

Point) 

• B817 (within 1.7km west of Invergordon) 

• B9163 (0.4km section east of Balblair) 

Significant effects are predicted to arise during the following operational scenarios: 

Scenario 2 Cruise ship 

• Dwellings in Invergordon (within 0.6km) 

• B817 (within 1.7km west of Invergordon) 

Scenario 4 Offshore Renewables 

• Enclosed farmed Landscapes LCT (localised) 

• Enclosed Firth LCT (localised) 

• Dwellings in Invergordon (within 0.6km) 

• Dwellings in Balblair (northern edge of settlement and dwellings at Newhall 

Point) 

• B817 (within 1.7km west of Invergordon) 

• B9163 (0.4km section east of Balblair 
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17 Socio-economics 

17.1 Introduction 

To ensure that all the potential impacts associated with socio-economics as a result of the 

Phase 4 Development are understood, this chapter systematically reviews both the 

construction and operational stages of the project, identifies potential impacts (both positive 

and negative) and assesses their significance. 

17.2 Regulations, Guidance and Sources of Information 

Relevant policy and guidance related to socioeconomics includes: 

• GEN 2: Economic benefits: Sustainable development and use which provides economic 

benefit to Scottish communities is encouraged when consistent with the objectives and 

policies of this Plan [Scottish Government, 2015];   

• GEN 3: Social benefits: Sustainable development and use which provides social benefits 

is encouraged when consistent with the objectives and policies of this Plan [Scottish 

Government, 2015];   

• Policy 77: Public Access [Highland Council, 2012]; 

• HM Treasury Green Book: Appraisal and Evaluation in Central Government [UK 

Government, 2013]; 

• Highland-wide Local Development Plan (HwLDP) [Highland Council, 2012]; 

• Inner Moray Firth Local Development Plan (IMFLDP)[Highland Council, 2015]]; and 

• Health in Environmental Impact Assessment (IEMA) [IEMA, 2017]. 

17.3 Method of Assessment 

17.3.1 Baseline Methodology 

A desktop review of relevant information was carried out to assess the baseline socio-

economic environment within the Invergordon area, as well as the wider Highlands and Inner 

Moray Firth areas.  

17.3.2 Evaluation of Receptors 

Standard Environmental Impact Assessment (EIA) methodology has been applied in the 

evaluation of receptors. Chapter 5: Methodology lays out the general approach to the impact 

assessment. Table 17.3.1 sets out the criteria which have been applied within this Chapter to 

determine the value of the identified receptors.   
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Table 17.3.1 Sensitivity of Socioeconomic Receptors. 

Sensitivity  Definition  

International International effects on socioeconomics, tourism or recreation. 

National Effects on Scotland. 

Regional Effects on the Highland region. 

High Local Effects on the Inner Moray Firth region/Cromarty Firth Ward. 

Moderate Local Effects on neighbouring villages e.g. Alness, Evanton. 

Low Local Effects in the immediate vicinity and rural residences in Invergordon. 

 

17.3.3 Magnitude of Impact  

Table 17.3.2 provides definitions of the magnitude of impacts for community and economic 

receptors. Effects can also be defined as having a negative or a positive outcome for the 

receptors assessed.  

Table 17.3.2 Magnitude of Impacts for Community and Economic Receptors 

 

17.3.4 Significance Evaluation  

To assess whether there are any significant effects on the identified receptors, a matrix 

approach has been adopted. The sensitivity and magnitude of impact are combined to 

determine the significance, as shown in Table 17.3.3.  

  

Magnitude 

 of Impact 

Definition 

High 

A permanent or long-term effect on the socioeconomics, tourism or 

recreation. If adverse in nature, this is likely to threaten the 

sustainability of the area.  If beneficial, it is likely to enhance the area.  

Medium 

A permanent or long-term effect on the socioeconomics, tourism or 

recreation. If adverse in nature, this is unlikely to threaten the area’s 

sustainability.  If beneficial, it is likely to be sustainable, but not 

enhance the area.  

Low 

A short-term but reversible effect on the socioeconomics, tourism or 

recreation area, that is within standard levels of variation and is 

unlikely to cause a noticeable difference.  

Negligible A short-term but reversible effect on the socioeconomics, tourism or 

recreation of the area, and that is within standard levels of variation.  
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Table 17.3.3 Significance of Effects Matrix 

Magnitude 

of Impact 

Sensitivity 

International National Regional 

Moderate 

Local/ High 

Local 

Low Local  

High Major Major Moderate Moderate Minor 

Medium Major Moderate Moderate Minor  Minor  

Low Moderate Minor Minor Minor  Negligible 

Negligible Minor Negligible Negligible Negligible Negligible 

 

Key 

Significant Effect 

 

Those effects which are defined as being moderate or above have been regarded as significant 

and therefore further attention and mitigation measures are to be applied if they are of 

negative significance.  

17.4 Baseline 

17.4.1 Existing Environment 

Key background information to inform the assessment of the operational impacts associated 

with the development of Phase 4 relates to the additional activity that the development will 

accommodate, compared to the counterfactual if the project does not proceed. Invergordon 

and the wider Cromarty Firth area are home to a range of commercial, industrial and leisure-

based activities. However, the Invergordon Service Base is facing a number of significant 

challenges relating to available space for its range of activities and the increasing potential for 

conflict of activities. These range from oil and gas activity being constrained by use of berthing 

for cruise ships, and health and safety issues when a cruise ship berths next to 

commercial/industrial activity. The challenges are: 

• Increasing size and increasing number of cruise ships stopping at Invergordon. This 

creates challenges in being able to allocate suitable berths. With increasing vessel size, 

there are more passengers coming ashore and hence a demand for more coach trips. 

The coaches have associated requirements for larger marshalling areas and there is a 

need to ensure that the passengers are safely segregated from commercial/industrial 

activity; 

• Increasingly both Saltburn and Admiralty Piers are not suitable for many cruise ships 

in terms of size of berth and available safe marshalling areas. In addition, the privately-

owned Admiralty Pier is not available to the cruise ship sector during 2018. This means 

that the majority of cruise ships are utilising Berths 2-4 on the Invergordon Service 

Base;  

• The use of Berths 2-4 by the cruise ships effectively sterilises a significant amount of 

the Service Base berthing capacity during the summer (cruise ship season) and limits 
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the amount of commercial activity which generates the bulk of the Port of Cromarty 

Firth’s (PoCF’s) revenues. Although there is a window of opportunity between the cruise 

ships late afternoon departure and the arrival of the next cruise ship in the morning for 

other vessels to use the berths, this is very restrictive on commercial activities; and 

• As discussed in Chapter 2: Background, there are currently two consented major 

offshore windfarm projects in the Moray Firth, and a third in the consenting process. 

All three projects are located approximately 90km by sea to the north east of 

Invergordon, and as such the Invergordon Service Base is well placed to support these 

developments, specifically as an interim delivery port. This will require large areas of 

laydown and two berths, one for delivery and one for loadout, for the duration of the 

works.  An additional berth and increased laydown space is required at the Invergordon 

Service Base to meet these requirements, and to minimise impacts on existing 

operations of the multi-user facility.   

To meet the market sector requirements the Port requires additional laydown space to allow 

it to act as an interim delivery port for the offshore renewables sector, or to facilitate the cruise 

ship sector for onshore reception facilities and bus marshalling.   Additional berthing is 

required to facilitate the offshore wind sector, and the new berthing must be large enough to 

accommodate the largest cruise ships (360m) to retain and grow the Cromarty Firth’s place in 

the cruise market.  As discussed in Chapters 2: Background and 3: Project Description, the 

proposed Phase 4 Development meets all the market sector needs.  

17.4.2 Population and Age Profiles 

Invergordon and the Service Base lie within the Cromarty Firth Ward (hereafter Cromarty Firth) 

of Highland Region, and within the Inner Moray Firth area of Highlands and Islands Enterprise 

(HIE). While the immediate local area is important, the relevant catchment area for the 

Invergordon Service Base is much wider, given the nature of the range of activities undertaken 

in this area. For the purposes of the socio-economic impact assessment, the Inner Moray Firth 

and Highland Region areas provide a more relevant context for this project. 

As of April 2018, the latest available mid-year population estimates for the Highlands and 

Scotland are for 2017. Based on this data the population of the Highland Region, between 

2007 and 2017, grew by 5.0%, compared to 4.9% for Scotland as a whole (Table 17.4.1) 

[National Records of Scotland, 2018]. 

Table 17.4.1.  Population Estimates of Highland Region and Scotland in 2007 and 2017 

 2007 2017 % change 

Highland Region 224,000 235,180 5.0% 

Scotland 5,170,000 5,424,800 4.9% 

 

Population data from the latest (2014) Inner Moray Firth Area Profile produced by HIE is 

reported in Table 17.4.2 [Highlands and Islands Enterprise, 2014]. 
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Table 17.4.2 Total Population for Inner Moray Firth, Highland & Islands, and Scotland in 2001 and 2011 

 2001 2011 % Change 

Inner Moray Firth 133,490 153,293 +14.8 

Highland & Islands 433,524 466,112 +7.5 

Scotland 5,062,011 5,295,403 +4.6 

 

It is notable that population growth in the Inner Moray Firth area between 2001 and 2011 was 

almost double that for the Highlands and Islands, and over three times the Scottish growth 

rate. The HIE report also notes that the Inner Moray Firth has a younger age profile than the 

Highlands and Islands, but a marginally older profile than Scotland. 

In terms of the age profile, data is available for Cromarty Firth for 2014 which can be compared 

to the age profile of those for Highland Region and Scotland in the same year (Table 17.4.3). 

Table 17.4.3. Age Profile of Cromarty Firth, Highland and Scotland residents in 2014  

 Under 16 years (%) 16-64 years (%) 65+ years (%) 

Cromarty Firth  19.7 61.4 18.9 

Highland Region 17.2 62.2 20.6 

Scotland 17.0 64.8 18.1 

 

Broadly, Cromarty Firth has a marginally larger young population (less than 16 years old) but 

a smaller working age population (16-64 years) compared to both Highland Region and 

Scotland as a whole.  Cromarty Firth has a smaller older population (65+ years) compared to 

the Highlands and slightly larger older population compared to Scotland. 

While the Highland Region has a similar share of under 16-year olds in their population 

compared to Scotland as a whole, they have a lower share of working age population and a 

greater share of those 65+ years old. 

In terms of changes since 2007, the population of the Highlands is ageing faster than that for 

Scotland as a whole (Table 17.4.4), with larger percentage declines in under 16-year olds and 

16-64 year olds and a significantly larger increase in 65+ year olds. 

Table 17.4.4:  Age Structure in 2007 and 2017 for the Highlands and Scotland 

 Under 16 years (%) 16-64 years (%) 65+ years (%) 

2007 2017 Change 2007 2017 Change 2007 2017 Change 

Highland 

Region 

18.2 16.8 -7.7 64.3 61.5 -4.4 17.5 21.7 +24.0 

Scotland 17.9 16.9 -5.6 65.8 64.4 -2.1 16.3 18.7 +14.7 

 

17.4.3 Employment Sectors in the Region. 

Based on available data for the Cromarty Firth area, Table 17.4.5 indicates where activity in the 

Ward is “over/under represented” compared to the Highland Region as a whole [Business 

Register and Employment Survey, 2014]. 
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Table 17.4.5 Employees in Employment by Sector in Cromarty Firth and Highland Region in 2014 

 Cromarty Firth 

(CF) 

Highland CF 

compared to 

Highland 

Sector % % Ratio 

Agriculture, Forestry & Fishing 0.1 1.4 0.07 

Mining, Quarrying & Utilities 2.7 2.7 1.00 

Manufacturing 25.3 6.6 3.83 

Construction 7.7 6.1 1.26 

Motor Trades 0.6 2.1 0.29 

Wholesale 2.2 2.7 0.81 

Retail 6.5 10.5 0.62 

Transport & Storage (inc. Postal) 5.1 5.3 0.96 

Accommodation & Food Services 4.7 10.9 0.43 

Information & Communication 1.8 2.0 0.9 

Financial & Insurance 0.4 0.9 0.44 

Property 0.9 1.0 0.90 

Professional, Scientific & Technical 5.0 5.4 0.93 

Business Administration & Support Services 12.3 5.6 2.20 

Public Administration & Defence 0.9 5.8 0.16 

Education 6.6 7.0 0.94 

Health 15.9 19.3 0.82 

Arts, Entertainment, Recreation & Other Services 2.9 4.6 0.63 

 

The most significant difference is the relative importance of manufacturing in the Cromarty 

Firth area compared to Highlands as a whole. Over a quarter (25.3%) of employees in 

employment in Cromarty Firth are employed in manufacturing compared to under 7% for the 

Highlands Region.  

The employment on a wider scale between Highlands and Scotland as a whole was also 

considered, as shown in Table 17.4.6 [National Statistics, 2017]. 

As indicated from Table 17.4.6, the Highlands tends to have a greater share of employees in 

agriculture and fishing, energy, and distribution, hotels and restaurants, and a smaller share in 

manufacturing. 

In terms of unemployment, over the past five years the Highlands and Islands has experienced 

lower unemployment rates than Scotland as a whole, usually between 0.5 and 1.5 percentage 

points lower. However, in terms of Travel to Work Areas (TTWA), Alness and Invergordon has 

the highest unemployment rate (3.8% as of December 2017) within the Highlands and Islands, 

in part reflecting the area’s dependency on the oil and gas sector. Similarly, the Inner Moray 
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Firth area is currently experiencing the highest unemployment rate (2.6%) of all of HIE’s area 

offices [HIE Research and Economics Team, 218]. 

Table 17.4.6. Employees in Employment by Sector for Highlands and Scotland in 2016. 

 Highland Scotland 

Sector % % 

Agriculture & Fishing 4.3 1.8 

Energy & Water 4.0 3.4 

Manufacturing 7.1 7.7 

Construction 5.8 7.1 

Distribution, Hotels & Restaurants 24.1 18.8 

Transport & Communication 6.2 7.8 

Banking, Finance & Insurance etc. 10.9 16.0 

Public Admin., Education & Health 31.6 31.2 

Other Services 6.1 6.2 

Total 100% 100% 

Total Employment 115,800 2,579,700 

 

17.4.4 Recreation and Tourism 

Invergordon is afforded a range of recreational facilities including a swimming pool with fitness 

rooms, playing fields, play parks, golf club, and bowling club.  The sailing club is located to the 

west of the proposed Phase 4 Development [The Cherly Hopkins Consultancy, 2018].   As 

discussed in Chapter 19: Traffic and Transport the cycle route between Alness and Invergordon 

passes the proposed development site on the north of the B817.  Linear Park is located 

between the shoreline and B817 immediately north of the proposed development, this is a 

popular dog walking route.  The park includes benches to allow visitors to rest and take in the 

views.  There are three off road parking areas in Linear Park, which are utilised by dog walkers 

and visitors alike. 

Invergordon plays a key role in the tourism sector primarily due to the cruise sector.  It offers 

visitors a range of attractions, which the Invergordon Tourism Alliance ensure cruise ship 

visitors are aware of through their Welcome Host service.  The town has shops, cafes, 

restaurants and accommodation (hotels and bed and breakfasts) to meet visitors’ 

requirements.  The town’s naval history is showcased in the Naval and Heritage museum.  

Invergordon offers an outdoor art gallery featuring murals and sculptures throughout the 

streets.  People arriving by train are welcomed with a World War 1 scene of soldiers awaiting 

the train depicted on the station walls.  The bronze age Thief’s Stone to the north of the B817 

is part of the Pictish Trail, which includes additional standing stones in Tain and Edderton [The 

Cherly Hopkins Consultancy, 2018].   
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17.5 Impact Assessment 

17.5.1 Construction 

17.5.1.1 Economic 

This section provides an analysis of the costs associated with the development and 

construction of the Phase 4 Development. The impacts are measured in terms of direct, indirect 

(supply chain) and induced employment, wages and salaries and Gross Value Added (GVA) at 

the local (Inner Moray Firth) and Scottish levels. 

The total costs of the development and construction of the Phase 4 Development are 

estimated at £25 million (including a contingency allowance), plus professional fees and 

insurance costs.  

The proposed works will include the following elements: 

• Site setup including security fencing; 

• Capital dredging and disposal; 

• Land reclamation; 

• Quay wall construction with corrosion protection; 

• Rock revetment construction; 

• Fender installation; and 

• Surfacing including: 

o Concrete apron slab; 

o Bollard foundations and installation; 

o Stone surfacing; and 

o Services upgrades for electricity, lighting, drainage and water. 

While the construction contract is open to any suitable company through the European Union 

procurement mechanism, the experience of the Phase 3 project was that the companies who 

went through to the tender stage were all based in the UK. However, until the contracts are 

awarded, certain assumptions of the possible geographic sourcing of contractors have to be 

made.  

Table 17.5.1 provides a summary of the value of the different categories of construction costs 

required to deliver the project and where they are likely to be sourced. These estimates and 

geographic sources were agreed in consultation with the Port of Cromarty Firth (PoCF) and it 

is important to note that these can only provide an indication of the possible distribution of 

impacts locally, within Scotland, elsewhere in the UK and outwith the UK. It should be noted 

that the bulk of services and electrical contractors will come from one location.  Table 17.5.1 

provides a split of location based on the probability of where the work may go to, for 

assessment purposes only. 
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Table 17.5.1. Summary of Construction Costs by Source  

Category 
Inner 

Moray Firth 

Rest of 

Scotland 
Rest of UK Elsewhere TOTAL 

Bulk of Services - £3,587,500 £3,587,500 £7,175,000 £14,350,000 

Rock £2,000,000 - - - £2,000,000 

Infill Material - £1,500,000 - £1,500,000 £3,000,000 

Piles & Tie Rods - - - £2,275,000 £2,275,000 

Dredging/Materials - - - £2,000,000 £2,000,000 

Consultants £200,000 £800,000 - - £1,000,000 

Insurances - - £225,000 - £225,000 

Electrical Contractor £90,000 £30,000 £30,000 - £150,000 

TOTAL (£) £2,290,000 £5,917,500 £3,842,500 £12,950,000 £25,000,000 

TOTAL (%) 9% 24% 15% 52% 100% 

 

Based on this analysis, it is assumed that in the region of 33% of the total value of these 

activities could be sourced with Scotland (including the Inner Moray Firth area). The extent to 

which the local (Inner Moray Firth) economy could benefit from these expenditures will depend 

on the range of companies operating locally, their capacity and relevant experience, and 

whether they are successful at the tendering stage. For this appraisal, it is assumed that in the 

region of 9% of the total value of these activities could be sourced locally. However, the local 

area will also potentially benefit to some extent from supply chain purchases by those 

contractors based outwith the local area, and from purchases of local goods and services by 

any workforce brought into the area during the construction period. Until the contracts are 

awarded it is difficult to estimate the potential scale of these impacts.    Table 17.5.2 reports 

the estimated employment, wages and salaries and GVA arising from these expenditures at 

the Scottish level.  

Table 17.5.2. Scottish Economic Impacts Generated Through Construction Activity. 

Impacts Direct Indirect1 Induced1 Total 

Employment2 8.2 4.9 2.5 15.6 

Wages & Salaries £2,026,200 £1,215,700 £405,200 £3,647,100 

GVA £3,952,900 £2,371,700 £1,581,200 £7,905,800 

Note 1: Scottish level multipliers from Scottish Input-Output Tables. 

Note 2: Construction jobs are measured in man-years. These are then converted into full time equivalent (FTE) 

permanent jobs on the basis that 1 permanent FTE job is equivalent to 10-man years. 

It is estimated that the construction of the Phase 4 Development could create approximately 

8.2 permanent Full-Time Equivalent (FTE) direct jobs in Scotland (this is equivalent to 82 man 

years of work) with associated wages and salaries of £2.03 million and GVA of £3.95 million. 

Taking into account indirect and induced impacts, the construction of the Phase 4 

Development could support close to 16 FTE jobs in Scotland, with associated wages and 

salaries of £3.65 million and GVA of £7.91 million. 
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Table 17.5.3 reports the estimated employment, wages and salaries and GVA arising from 

these expenditures at the local level. 

Table 17.5.3. Local Economic Impacts Generation Through Construction Activity  

Impacts1 Direct2 Indirect Induced Total 

Employment 2.3 0.9 0.5 3.7 

Wages & Salaries £565,300 £220,500 £73,700 £859,500 

GVA £1,102,900 £430,100 £287,500 £1,820,500 

Note 1: Local level multipliers based on Scottish Input-Output Tables. It was necessary to scale down the Scottish 

level multipliers to calculate the impacts at the local level. We have assumed that the local indirect (supply chain) 

multiplier is 65% of the Scottish level multiplier and that the local induced multiplier is 75% of the Scottish level 

multiplier. 

Note 2: Construction jobs are measured in man-years. These are then converted into full time equivalent (FTE) 

permanent jobs on the basis that 1 permanent FTE job is equivalent to 10 man years. 

It is estimated that the construction of the Phase 4 Development could create approximately 

2.3 permanent FTE direct jobs locally (this is equivalent to 23 man years of work) with 

associated wages and salaries of £0.57 million and GVA of £1.10 million. Taking into account 

indirect and induced impacts, the construction of the Phase 4 Development could support 

close to 4 FTE jobs locally with associated wages and salaries of £0.86 million and GVA of £1.82 

million. 

In conclusion, the socio-economic impacts of the construction phase of the project are 

considered to be positive for the local area (regional), with a magnitude of low, medium-

term, leading to an overall effect significance of minor, Non-Significant. 

17.5.1.2 Recreational and Tourism Activities 

Effects of construction on recreation and tourism, will be localised to the development site, 

hence they will be primarily on Linear Park users and potentially the Invergordon Boat Club.  

As identified in Chapter 6: In-Air Acoustics, the background noise levels at the car park on the 

B817 at Linear Park are 48dB(A), for the majority of construction phases, demonstrating that 

there is no increase from background.  When infilling and surfacing is being carried out the 

worst-case noise predicted is 54dB(A).  This will be audible, and may temporarily reduce the 

amenity value of the area.  Visual and landscape impacts associated with construction are 

considered in Chapter 16: Landscape and Visual Impacts.  Viewpoint 1 is from Linear Park, as 

such, visual impacts will not be reassessed here. 

Appropriate communication and navigational controls will be in place as discussed in Chapter 

20: Navigation, to prevent any safety risks associated with sailing activities.  However, 

construction works may have a detrimental affect on the local setting for sailing activities. 

The effects of the construction on the local recreational activities are predicted to be of low 

local sensitivity, with a negative, low, medium term, reversible magnitude of impact, which 

leads to a negligible, Non-Significant effect.  
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17.5.2 Operations 

17.5.2.1 Cruise Ships 

This section presents a broad assessment of the economic impacts associated with the total 

level of cruise ship activity at Invergordon, forecast over the period 2021-2023. It is estimated 

that on average, given current growth rates in the cruise market, adjusted to reflect the 

potential negative impact of the development of the Nigg Bay facilities at Aberdeen, 

Invergordon will attract around 95 cruise ships per annum carrying around 160,000 passengers 

and 61,500 crew. 

The impact of the cruise business on the Highland visitor economy is of great importance. 

With a forecasted 160,000 visitors per annum arriving at the Port, and with ground handlers 

offering 80-100 tours/trips to passengers around the Highlands of Scotland, there is the 

potential for significant spend within the Highlands. Many tourism providers within the 

Highlands are reliant on business from cruise ships. If this business slowed or ceased it would 

have a serious impact on their business and ability to trade. 

The scale of the onshore impact associated with cruise ships stopping at Invergordon depends 

on: 

1. The numbers of passengers arriving at Invergordon and visiting various 

locations across the Highlands; 

2. The number of crew disembarking and visiting Invergordon; 

3. The average onshore spend per passenger at ports of call; and 

4. The average onshore spend per crew at ports of call. 

Passenger Numbers: It is estimated, based on information contained in the “Port of 

Invergordon Business Case” that in the region of 160,000 cruise ship passengers will, on 

average, arrive annually at Invergordon over the period 2021-2023. 

Crew Numbers: It is estimated, based on available data for cruise ship lower berth capacity and 

crew complement, that the associated crew complement will be in the region of 61,500. 

Passenger Onshore Spend: Cruise Lines International Association (CLIA) [Cruise Lines 

International Association, 2015] estimate that the average expenditure by cruise passengers at 

each port visit on their cruise itinerary was €62 per passenger (in 2015 prices). This estimate 

reflects the average spend by all passengers onboard rather than simply those that 

disembarked. This is equivalent to £54 in 2018 prices based on a forecast average value of €1 

over a 12 month period of £0.83 [Credit Suisse, 2018].  

Crew Onshore Spend: CLIA estimate crew spending at €23 per crew member at each port (in 

2015 prices). This is equivalent to £20 in 2018 prices [Credit Suisse, 2018]. 
 

Based on these assumptions an estimate of the following direct onshore spend associated with 

passengers and crew visiting Invergordon is: 

1. Passengers: £8,640,000. 

2. Crew: £1,230,000. 

3. Total: £9,870,000.  
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The onshore impacts are based on estimates of onshore expenditures that are then converted 

to jobs using the remote rural area expenditure: employment ratio, derived from The Scottish 

Tourism Multiplier Study (1992) [Surrey Research Group, 1993] and updated to 2018 prices. 

This provides estimates for job creation at the local and Scottish levels. In 2018 prices, onshore 

impacts were calculated in terms of employment, as follows: 

1. Local employment impact (direct, indirect and induced) of 1 FTE per £60,000 

expenditure. 

2. Highlands & Islands employment impact (direct, indirect and induced) of 1 FTE 

per £55,000 expenditure. 

3. Scottish employment impact (direct, indirect and induced) of 1 FTE per £50,000. 

On this basis the onshore expenditures will support 165 direct, indirect and induced FTE locally, 

180 FTE within the Highlands and Islands and 197 FTE in Scotland as a whole. 

The total (direct, indirect and induced) wages and salaries and GVA associated with these 

onshore jobs was also estimated. These estimates only provide a broad indication and are 

based on income and GVA per FTE derived from Scottish Annual Business Survey 2015 

[National Statistics, 2015] ratios for Sustainable Tourism in the Highland Region expressed in 

2018 prices. On this basis, the onshore expenditures would generate total wages and salaries 

of around £1.65 million locally, £1.80 million within the Highlands and Islands and £1.97 million 

within Scotland. It could also generate GVA of £3.01 million locally, £3.29 million in the 

Highlands and Islands and £3.60 million in Scotland. 

PoCF estimate that with the development of Phase 4, the number of cruise passengers visiting 

Invergordon would grow to almost 255,000 by 2030, an increase of almost 60%, In contrast, if 

the project does not proceed the number of cruise visitors are expected to decline to just 

under 80,000.  

Thus, if the project proceeds, the additional impact compared to the counterfactual of the 

project not proceeding will be an additional 175,000 cruise passenger visits to Invergordon 

effectively doubling the total impact associated with cruise ships stopping at Invergordon. 

The onshore expenditures associated with these additional visitors will support 180 direct, 

indirect and induced FTE locally, 197 FTE within the Highlands and Islands and 215 FTE in 

Scotland as a whole, with associated wages and salaries of around £1.80 million locally, £1.97 

million within the Highlands and Islands and £2.15 million within Scotland. It could also 

generate GVA of £3.29 million locally, £3.60 million in the Highlands and Islands and £3.94 

million in Scotland. 

With the value of the cruise ship placed as being of regional importance, with a permanent 

medium magnitude of impact, this leads to an overall moderate, Significant, positive effect.  

17.5.2.2 Offshore Renewables 

As discussed in Chapter 2: Background, the Invergordon Service Base is well placed to act as 

an interim delivery port for the offshore renewables sector.  The interim delivery port model is 

preferred over a ’just in time’ installation model, as it requires more input from the local supply 

chain; providing benefits which align with the Scottish Energy Strategy [Scottish Government, 

2017].    
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The next opportunity relating to offshore renewables is for the Moray East offshore windfarm 

development in the Moray Firth. Invergordon Service Base has an opportunity to be the interim 

delivery port if the Phase 4 Development progresses. The expected impacts are based on 

information provided by PoCF of the numbers of staff/workers who would be based at 

Invergordon over the construction/ installation phase of the windfarm. 

If Invergordon were able to secure a contract to be the interim delivery port for a project like 

Moray East, it is estimated that there would be in the region of 68 staff per day shift and 20 

per nightshift based on-land. There would be two shifts per day, working 7 days per week over 

a 72 week (17 months) project construction/installation programme. This translates to 66,528 

8 hour man-days of work. On the basis of 240 days per working year this equates to 277 man 

years or 27.7 permanent FTE jobs. 

Research undertaken by Genecon in 2014 identified the main Standard Industrial Classification 

(SIC) codes associated with different phases of developing and operating an offshore 

windfarm, including those associated with the installation process [Genecon, 2014].  Using this 

research, a set of ratios have been devised (employment: wages and salaries and employment: 

GVA). Using these ratios along with average indirect and induced multipliers allows an 

estimation of the direct and supply chain impacts associated with the potential opportunity 

associated with Port of Cromarty Firth being the interim delivery port for an offshore 

renewables project. The assumed ratio outputs are: 

• Wages & salaries per FTE = £41,000. 

• GVA per FTE = £84,000. 

Based on an estimated 277 direct man years associated with such an opportunity, Tables 17.5.4 

and 17.5.5 provide a summary of the associated impacts at the Scottish and local levels. Table 

17.5.4 reports the estimated employment, wages and salaries, and GVA arising from offshore 

renewables installation activity at the Scottish level.  

Table 17.5.4 Scottish Economic Impacts Generated Through Offshore Renewables Installation Activity 

Impacts Direct Indirect1 Induced1 Total 

Employment2 27.7 13.9 8.3 49.8 

Wages & Salaries £11,357,000 £5,224,220 £1,589,980 £18,171,200 

GVA £23,268,000 £10,237,920 £6,980,400 £40,486,320 

Note 1: Scottish level multipliers from Scottish Input-Output Tables [The Scottish Government, 2017]. 

Note 2: Installation jobs are measured in man-years. These are then converted into full time equivalent (FTE) 

permanent jobs on the basis that 1 permanent FTE job is equivalent to 10 man years. 

It is estimated that the installation phase activities at the proposed Phase 4 Development could 

create approximately 27.7 permanent FTE direct jobs in Scotland (this is equivalent to 277 man 

years of work) with associated wages and salaries of £11.36 million and GVA of £23.27 million. 

Taking into account indirect and induced impacts, the installation phase activities at the Phase 

4 Development could support over 50 FTE permanent jobs in Scotland with associated wages 

and salaries of £18.2 million and GVA of £40.5 million. 
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Table 17.5.5 reports the estimated employment, wages and salaries, and GVA arising from 

offshore renewables installation activity at the local level. 

Table 17.5.5 Local Economic Impacts Generated Through Offshore Renewables Installation Activity 

Impacts Direct Indirect1 Induced1 Total 

Employment 27.7 9.0 5.5 42.2 

Wages & Salaries2 £11,357,000 £3,395,743 £1,060,985 £15,813,728 

GVA £23,268,000 £6,654,648 £4,675,414 £34,598,062 

Note 1: Local level multipliers based on Scottish Input-Output Tables [The Scottish Government, 2017]. It was 

necessary to scale down the Scottish level multipliers to calculate the impacts at the local level. We have assumed 

that the local indirect (supply chain) multiplier is 65% of the Scottish level multiplier and that the local induced 

multiplier is 75% of the Scottish level multiplier. 

Note 2: Installation jobs are measured in man-years. These are then converted into full time equivalent (FTE) 

permanent jobs on the basis that 1 permanent FTE job is equivalent to 10 man years. 

It is estimated that the installation phase activities at the Phase 4 Development could create 

approximately 27.7 permanent FTE direct jobs locally (this is equivalent to 277 man years of 

work) with associated wages and salaries of £11.36 million and GVA of £23.27 million. Taking 

into account indirect and induced impacts, the installation phase activities at the Phase 4 

Development could support 42 FTE jobs locally, with associated wages and salaries of £15.81 

million and GVA of £34.60 million. With the value of the offshore renewables industry support 

placed as being of national importance, with a medium magnitude of impact, this leads to an 

overall moderate Significant, positive effect.  

17.5.2.3 Recreation and Tourism 

Once operational the effects on recreation will be limited to the area in the immediate vicinity 

of the development; Linear Park and the Invergordon Boat Club.  Effects will be associated with 

noise, landscape and visual and navigation.  As discussed in Chapter 6: Acoustics in Air, 

operational noise levels in the vicinity of Linear Park will be dependent on the operations being 

undertaken. The worst case maximum noise levels calculated for Linear Park are 3dB(A) above 

background; although they may be audible, they are unlikely to significantly detract from the 

area.  Visual and landscape effects of the cruise ship and offshore renewables scenarios are 

likely to be significant.  This has been addressed in Chapter 16: Landscape and Visual Effects 

and as such will not be reassessed here.  Navigation management identified in Chapter 20: 

Navigation will ensure the safety of recreational sailors. 

The operational scenario benefits have been discussed in financial terms above.  It should be 

noted however the positive contribution they will make to the town of Invergordon with regard 

to the availability of services to residents by ensuring the viability of local businesses including: 

shops, restaurants and cafés; and the less measurable but just as important aspects, such as 

civic pride.  The overall operational effects of the Phase 4 Development on local recreation 

which is of low local sensitivity, is negative, low magnitude of impact, which leads to a 

negligible, Non-Significant impact. 

17.6 Mitigation Measures 

Encouraging local content through the procurement will help to maximise the local and 

Scottish benefits of the construction works. 
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The need for good communications with local residents and recreational users of Linear Park 

and the Invergordon Boat Club are recognised as key to minimising the effects of the project 

on recreation. 

17.7 Cumulative Impacts 

As identified in Chapter 5: Methodology, Section 5.6.3, cumulative assessments required have 

been considered as part of the operational assessment and hence no additional assessment is 

required.  

17.8 Residual Effect 

There are no negative significant effects on the community or economic receptors identified 

and therefore no residual effects need to be considered.  

17.9 Summary 

The economic assessment revealed that there would be an overall positive benefit to the local 

community as a result of the Phase 4 Development. The cruise ship sector is predicted to 

support 165 direct, indirect and induced fulltime employees locally, 180 FTE within the 

Highlands and Islands and 197 FTE in Scotland as a whole. The total (direct, indirect and 

induced) wages and salaries and GVA associated with these onshore jobs was also estimated. 

The onshore expenditures would generate total wages and salaries of around £1.65 million 

locally, £1.80 million within the Highlands and Islands and £1.97 million within Scotland. It 

could also generate GVA of £3.01 million locally, £3.29 million in the Highlands and Islands 

and £3.60 million in Scotland. 

For the offshore renewables scenario, it is estimated that the installation phase activities at the 

Phase 4 Development could create approximately 27.7 permanent FTE direct jobs locally with 

associated wages and salaries of £11.36 million and GVA of £23.27 million. Taking into account 

indirect and induced impacts, the installation phase activities at the Phase 4 Development 

could support 42.2 FTE jobs locally with associated wages and salaries of £15.81 million and 

GVA of £34.60 million.  Table 17.9.1 summarises the assessment findings.
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Table 17.9.1: Summary of Impacts 

Nature of Impact Receptor 

Sensitivity 

Impact 

Magnitude 

Significance 

(Absence of 

Secondary 

Mitigation) 

Mitigation Summary Residual Impact 

Magnitude 

Significance of 

Residual Effect 

Construction 

Economic Regional 

Positive 

Low 

Medium-

term 

Minor, Non-

Significant 
Encourage local content. 

Positive 

Low 

Medium-term 

Positive 

Minor,  

Non-Significant 

Recreation and 

Tourism 
Low Local 

Negative  

Low  

Medium-

term 

Reversible 

Negligible, 

Non-Significant 
Good Communications. 

Negative  

Low  

Medium-term 

Reversible 

Negative 

Negligible, 

Non-Significant 

 

Economics Cruise Ship Regional 

Positive 

Medium 

Permanent 

Positive 

Moderate, 

Significant 

 

Positive  

Medium 

Permanent 

Positive,  

Moderate, 

Significant 

Economics Offshore 

Renewables 
National 

Positive 

Medium 

Medium-

term 

Positive 

Moderate, 

Significant 

 

Positive  

Medium 

Medium-term 

Positive 

Moderate, 

Significant 

Operational effects on 

Recreation and Tourism 
Low Local 

Negative 

Low 

Permanent 

Negligible, 

Non-Significant 
Good Communications. 

Negative 

Low 

Permanent 

Negligible,  

Non-Significant 

Key 

Significant Effect 
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18 Materials and Waste 

 Introduction 

To ensure that all the potential impacts associated with materials and waste are understood 

and hence appropriate mitigation identified, this Chapter reviews the materials required to 

construct the proposed Phase 4 Development and the waste likely to be produced during 

construction and operations.  

 Regulations, Guidance and Sources of Information 

18.2.1 Policy 

In 2010 the Scottish Government published Scotland’s Zero Waste Plan [Scottish Government, 

2010], which sets out the government’s vision for a sustainable and resource efficient future.  

While the sustainable resourcing aspect of the vision is still to be brought into the legislation, 

Port of Cromarty Firth (PoCF) will strive during the development and operation of Phase 4 to 

fulfil the following two components of the vision: 

‘Individuals, the public and business sectors - appreciate the environmental, social and 

economic value of resources, and how they can play their part in using resources 

efficiently.’ 

And; 

‘Reduce Scotland’s impact on the environment, both locally and globally, by minimising 

the unnecessary use of primary materials, reusing resources where possible, and recycling 

and recovering value from materials when they reach the end of their life.’ 

The Scottish Government’s general policies require the consideration of marine litter: 

• GEN11 Marine Litter: Developers, users and those accessing the marine environment 

must take measures to address marine litter where appropriate.  Reduction of litter 

must be taken into account by decision makers [Scottish Government, 2015]. 

In addition, the Scottish Government in 2014 developed “A Marine Litter Strategy for 

Scotland”.  The development and implementation of which is led by Marine Scotland. 

Consideration is given that responsibility for delivery lies across all local and national business, 

environmental and community groups, governments and individuals [Marine Scotland, 2014].  

The strategy aims to fulfil the vision of: 

“clean, healthy, safe, productive and biologically diverse marine and costal environment 

that meets the long-term needs of people and nature” 

The strategy builds upon previous work and initiatives by detailing five strategic directions to 

assist in the delivery of the Marine Strategy Framework Directive; the first three of which are 

directly relevant in the context of Phase 4: 

1) Improve public and business attitudes and behaviours around marine and coastal litter, 

in co-ordination with the national litter strategy; 

2) Reduce marine and coastal based sources of litter, in co-ordination with land sourced 

litter being reduced by the national litter strategy; and 

3) Contribute to a low carbon economy by treating ‘waste as a resource’ and seizing the 

economic and environmental opportunities associated with the Zero Waste Plan. 
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18.2.2 Regulatory Framework 

18.2.2.1 Waste Management 

Section 34 of the Environmental Protection Act 1990 (as amended) [UK Government, 1990] 

lays out a duty of care for waste producers.  It states that waste must be managed correctly by 

storing it properly, only transferring it to the appropriate persons and ensuring that when it is 

transferred it is sufficiently well described to enable its safe recovery or disposal without 

harming the environment. 

The Waste (Scotland) Regulations 2012 [Scottish Ministers, 2012]; amended Section 34 of the 

Environment Protection Act to implement a number of actions in the Scottish Government’s 

Zero Waste Plan. Under these amendments, holders of waste, including producers, have a duty 

to take reasonable steps to increase the quantity and quality of recyclable materials. This 

includes implementing the waste hierarchy and promoting high quality recycling. 

The Special Waste Regulations 1996 (as amended) control the movements of hazardous or 

special waste.  The law refers to a list of materials in the schedule of the Act, including oils and 

alkaline solutions.  Special wastes must be disposed of, or treated, by specifically licensed 

facilities and are covered by separate consignment notes. Mixing of special wastes is strictly 

prohibited.  

The Waste Management Licensing (Scotland) Regulations 2011 [Scottish Ministers, 2011] lay 

out licensing requirements for waste management facilities and mobile plant.  Regulation 17 

lays out exemptions from waste licensing.  The reuse of dredging spoil as a reclamation 

material is covered by Paragraph 9. 

18.2.2.2 Oil Storage Regulations 

The Water Environment (Oil Storage) (Scotland) Regulations [Scottish Ministers, 2006], require 

oils including petrol, diesel and waste oils to be stored appropriately to prevent environmental 

pollution.  It sets out specific requirements including: the suitability of the primary 

containment; the requirements for secondary containment, vent pipes, fill pipes, over fill 

protection and requirements for mobile bowsers.   

18.2.2.3 Controlled Activities Regulations 

The Water Environment (Controlled Activities) (Scotland) Regulations 2011 (as amended) (CAR) 

[Scottish Government, 2011] as explained in Chapter 21: Water Quality, are intended to control 

activities which have the potential to cause pollution to the water environment.   

The abstraction of water falls under CAR, with registration required for coastal water 

abstractions being ≥10m3 per day. 

18.2.3 Guidance 

Guidance on waste management in Scotland is provided in the document Guidance on 

Applying the Waste Hierarchy [Scottish Government, 2013].  This guide sets out how to apply 

the waste hierarchy.  The waste hierarchy identifies the prevention of waste as the highest 

priority, followed by reuse, recycling, recovery of other value (e.g. energy), with disposal as the 

least desirable option.   

Pollution Prevention Guideline Note (PPG) 6: Work at Construction and Demolition Sites 

[Environment Agency et al., 2012]; provides guidance on: the storage of materials and oils, 

waste management and the use of cement and management of cement washings. 
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Above ground oil storage tanks: Guidance on Pollution Prevention 2 (GPP2) [SEPA et al., 2017] 

provides information on how fuel oil should be stored, including a very useful checklist of oil 

storage tanks. 

 Method of Assessment 

It is not proposed that an assessment of effect significance is undertaken in this Chapter, as 

per the approach detailed in Chapter 5: Methodology, as it is not the most appropriate way to 

assess materials and waste.  Instead, it is proposed that the materials and waste are identified 

and quantified in terms of volume, and an understanding of the environmental impacts 

associated with the materials given, to facilitate the minimisation of effects. 

18.3.1 Material and Waste Quantification 

Resources that have been identified through the design process to date are included in this 

document and, where possible, initial estimates of quantities provided with assumptions made 

are detailed.  It should be noted that the Phase 4 Development is still to pass through the 

detailed design process and, as such, accurate figures are not available at this stage. 

Potential waste streams arising are based on knowledge of Phase 3 and similar construction 

projects.  However, due to the lack of specific detail available at this point, it cannot be 

assumed to be comprehensive.  Nevertheless, it gives an indication of waste types. 

18.3.2 Mitigation Measures 

Mitigation and management techniques proposed with regard to both resource use and waste 

management are based primarily on construction best practices, such as those identified in 

Section 18.2.  The waste hierarchy has been employed throughout to minimise environmental 

impacts. 

 Material and Waste Quantification 

18.4.1 Construction  

18.4.1.1 Materials 

During construction, large volumes of materials will be required to build the berth and to 

reclaim the land.  Materials likely to be required are detailed in Table 18.4.1.  All the 

construction materials selected are finite: aggregates (rock, stone, sand and gravel), metals, 

concrete and plastics.  They have been selected due to their durability and lack of degradation.  

Metals are a finite resource; however, it is noted that most metals are readily recycled, with the 

majority of steel produced having a significant recycled component [British Steel, 2017].  

Materials such as metals, plastics and cements have an intrinsic carbon cost, as has been 

discussed in Chapter 8: Air Quality. 
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Table 18.4.1: Construction Material Requirements 

Material Use Volumes/ 

Area/Lengths 

Specific 

Gravity 

Tonnages Source Delivery 

Graded Rock  Revetment. 62,000m3 2 124,000t Local quarry. By road 20 tonne per load, 

6,200 lorry trips required. 

Rock Rock Armour. 23,000m3 2 46,000t 15,000m3 reused from 

Phase 3 with balance from 

a local quarry.  

By road 20 tonnes per load, 800 

lorry trips required. 

Stone fill surfacing Surfacing. 12,000m3 2 24,000t Local quarry. By road 20 tonnes per load, 600 

lorry trips required. 

Sand/gravel Infill material including 

engineered fill. 

320,000m3 1.6 512,000t Scotland/Europe. By sea. 

Metal – Steel Rebar.   1,000t Europe. By road 20 tonnes per load, 49 

trips required. 

Metal – Steel  Piles and tie rods.   5,200t Europe. 2 vessels by sea. 

Metal – Steel  Quay furniture (ladders, 

lighting etc). 

TBC   Europe. By road. 

Concrete Cope Beam and Ancillary 

concrete elements. 

1100m3 2.4 2640t Local ready-mix supplier. By road 6m3 per load184 trips 

required. 

Concrete Berth 6 concrete apron 

slab. 

1600m3 2.4 3840t Local ready-mix supplier. By road 6m3 per load 267 trips 

required. 

Concrete 4 Bollard Bases. 800m3 2.4 1920t Local ready-mix supplier. By road 6m3 per load 134 trips 

required. 

Metal (Aluminium Alloy) 220nr anodes. 3000mm*140mm

*140mm 

 30t Birmingham. By road – 4 trips. 

Plastic – High Density 

Poly Ethylene 

Geoweb area coverage. 46,500m2  23t[1] Lancashire. By road – 2 trips. 
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Material Use Volumes/ 

Area/Lengths 

Specific 

Gravity 

Tonnages Source Delivery 

Plastic – Polypropylene Geotextile. 58,500m2  156t[2] Lancashire. By road – 8 trips. 

Plastic 

Poly vinyl chloride or 

Polyethylene 

Pipes Service Ducts. 5050m  18t Yorkshire. By road – 10 trips. 

Plastic 

Poly vinyl chloride or 

Polyethylene 

Drains. 1100m  4t Yorkshire. By road – 2 deliveries. 

Metal - Steel 26 Fenders Panels.   94t  Europe. By sea – 1 delivery. 

 Rubber 26 Fenders Rubber cones.   83t Europe. 

Fuel: Diesel Site Machinery. 81600gallons 

370m3 

    

Hydrocarbons: Oils, and 

hydraulic fluids 

Site machinery 

maintenance. 

Small scale for 

maintenance etc. 

    

 

1 Based on Terram Geoceill 31/15 [Terram, 2015] 

2 Based on Terram RG25 [Terram, 2013] 
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The rock armour from the west of Phase 3 will need to be removed to allow for a seamless 

connection between the Phase 3 and Phase 4 laydown areas.  The 15,000m3 of rock armour 

that needs to be removed will be reutilised on the Phase 4 revetment, reducing the new rock 

armour requirements to 8,000m3. 

The construction machinery will require onsite refuelling; hence diesel will be stored on the 

site for this purpose.  Vessels requiring refuelling will utilise the existing bunkering services 

available at the Invergordon Service Base.  Delivery vehicles will refuel at offsite stations. 

Electricity and potable water will be required for the welfare and office facilities. This will be 

provided by connecting into the existing Invergordon Service Base electricity and water 

supplies.  Volumes are unlikely to be significant in comparison to the current electricity and 

water uses. 

Water is likely to be required for the dowsing of construction materials as part of the dust 

management arrangements (see Chapter 8: Air Quality).  There is a potential that seawater 

could be utilised for this activity. If it is to be utilised then it is likely that more than 10m3 of 

coastal water will be abstracted per day, hence registration would need to be sought from the 

Scottish Environment Protection Agency (SEPA) under CAR. 

18.4.1.2 Wastes 

The major source of waste associated with the Phase 4 Development is dredge arisings.  The 

revetment toe dredge is expected to give rise to up to 10,000m3 of material.    As discussed in 

Chapter 9: Coastal Processes, Ground Conditions & Contamination, the ground investigation 

results would suggest that a proportion of this material may be suitable for reuse.  A backhoe 

digger will be utilised to remove the material. As shown in Drawing 30.3.3 and 30.3.4 cross 

Sections A-A, the northern revetment dredge depth is just over 1m, hence it is likely to be 

impractical to segregate the material by depth.   Hence, there will need to be an engineering 

decision as to whether the material is suitable for use and should be placed either into the 

land reclamation area or disposed of appropriately.  It is assumed pessimistically for the 

purpose of the waste assessment that the full toe dredge will be disposed of. 

The main berth dredge of approximately 100,000m3 could give rise to 40-60% of reusable 

material.   A cutter suction dredger is likely to be utilised for this activity. Due to the larger 

areas it should be more practicable to recover material for reuse from this area.  Hence, 

between 40,000m3 and 60,000m3 of material should be utilised within the infill, reducing the 

sand/gravel requirement to between 260,000m3 and 280,000m3.  In total between 40,000m3 

and 60,000m3 of dredge material may need to be disposed of to the Sutors spoil disposal site 

(Drawing 30.2.1).  Dredging and dredge disposal are subject to Marine Licencing. In addition 

to this Environmental Impact Assessment Report (EIAR) the application is supported by a Best 

Practicable Environmental Option (BPEO) assessment which provides more detailed 

information on the disposal route selection. 

Waste arising during construction may also include cement washings and various other 

miscellaneous materials, such as wood utilised for shuttering, off-cuts of rebar metals and 

packaging materials associated with both construction works and the welfare facilities; all of 

which will be segregated to facilitate appropriate recycling. 
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18.4.2 Operations 

18.4.2.1 Maintenance of Phase 4 

The reclamation area will settle over time and, as such, additional surfacing materials may be 

required to even out the surface.  Based on the experience of Phase 3, settlement is likely to 

be one to two Heavy Good Vehicles (HGVs) of surfacing stone (<40Tonnes). 

As discussed in Chapter 9: Coastal Processes, the dredged berth will infill over time.  Therefore, 

maintenance dredging is expected to be required every three to four years to maintain safe 

access. This will be carried out as part of the regular maintenance dredge which already occurs 

at the Invergordon Service Base.  Dredge arisings will be disposed of under license to the 

Sutors spoil disposal ground, unless an alternative use for the material can be found. 

Other maintenance activities are likely to be limited, with negligible material usage and waste 

arisings. 

18.4.2.2 Operational Scenarios 

The three operational scenarios identified in Chapter 3: Project Description will require various 

materials and give rise to a variety of wastes.  As per existing activities carried out at the 

Invergordon Service Base, and in alignment with waste regulations, the waste producer will be 

responsible for their own waste management.  However, PoCF can facilitate services via the 

local supply chain to ensure appropriate arrangements are in place. 

Electricity and water are likely to be required to support the operations carried out on Phase 

4.   Connections will be made in to the existing services to facilitate this. 

 Mitigation Measures 

Mitigation measures associated with the materials and waste are laid out below and are also 

described in the Construction Environmental Management Document (CEMD) which will be 

adhered to during the construction and operation of the project.  

18.5.1 Design 

The design of the Phase 4 Development as discussed in the Consideration of Alternatives in 

Chapter 2: Background, ensures that the concept design has been optimised to meet many 

sectors’ needs. Materials have been identified through the design process to meet the 

functional requirements of the development, and material usage will continue to be optimised 

through the detailed design stages.    

18.5.2 Procurement 

As discussed in Chapter 9: Air Quality, local sourcing of materials will reduce the associated 

carbon footprint of the materials utilised to construct Phase 4.  Where practicable a high 

recycled content should be sought, this is applicable primarily to steel material, however the 

appropriate engineering standards will also need to be met. 

Sourcing infill material from another project, as discussed in Section 18.6, will help to reduce 

virgin material use. 
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18.5.3 Construction 

18.5.3.1 Aggregate Storage 

Rock, stone and infill material will be delivered on a ‘just in time’ basis as far as practicable.  If 

rock or stone needs to be stored it will be on an appropriate area, such that surface water 

arising will not flow directly to the sea.  Fencing may be utilised to prevent use by ground 

nesting birds or otters, as discussed in Chapter 11: Ecology - Ornithology and Chapter 13: 

Ecology - Otters. 

18.5.3.2 Fuels, Oils and Chemicals 

The fuel bowser will be under strict management controls to prevent pollution incidents, keep 

it secure and protected from oil thefts, and to comply with the requirements of the Oils Storage 

Regulations [Scottish Ministers, 2006].  The fuel bowser will be double skinned, stored in an 

appropriate area away from watercourses and drains where it cannot be ‘crashed into’.  It will 

be locked when not in use. Refuelling will be carried out in designated areas, by trained 

operatives following site refuelling procedures.  The refuelling procedure will take into account 

requirements under the oil storage regulations and best practice laid out in GPP2 [SEPA et al., 

2017] and PPG6 [Environmental Agency et al., 2012].  

Where practicable, bio-degradable hydraulic fluids will be utilised in machinery during 

construction.  All oils and chemicals will be subject to Control of Substances Hazardous to 

Health (COSHH) assessments under the COSHH Regulations 2002 [UK Government, 2002]. All 

COSHH assessments will include a section on the environment to highlight any precaution or 

mitigation requirements.  

Appropriately bunded oil and chemical storage cabinets will be provided on site.  These will 

be kept locked, with the key under management control to ensure appropriate use and 

accountability.  Spill kits and procedures will be in place as discussed in Chapter 21: Water 

Quality. 

18.5.3.3 Waste Management 

An appropriate Site Waste Management System (SWMS) will be put in place by the 

construction contractor.  It will ensure that appropriate records are kept for all waste arisings 

including volumes, categories and waste carriers used, and that waste transfer notes will be 

retained. 

The SWMS will be based around the waste hierarchy and, as such, every effort will be made to 

minimise waste arisings, and to reuse materials on site.  Where this is not practicable, the next 

step down the waste hierarchy is recycling.  Recycling will be facilitated by the segregation of 

wastes.  Clearly marked and labelled waste receptacles will be provided in designated areas.  

Waste receptacles (bins and skips) will incorporate lids or covers to protect against vermin 

gaining access and wind blowing wastes out of skips. Wastes suitable for recycling are likely 

to include wood, metals, paper, plastics and oils.    

Solid waste not suitable for recycling will be sent to landfill as waste, or special waste, 

depending on its constitution.  A suitable licensed waste contractor will be employed to collect 

wastes for recycling and disposal. 

The Environmental Clerk of Works (ECoW) will carry out regular audits of the SWMS and review 

details of waste arisings to identify areas for opportunity to reduce or recycle more wastes. 
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Cement washings will be carried out in a dedicated area.  Washing arisings will be collected 

for onsite treatment.  This will include settlement and, if required, pH correction.  The liquids 

will be reused on site as grey water if suitable, or disposed of via a consented discharge onsite 

route, if available.  Alternatively, they will be tanker’d off site for disposal.  The solids will be 

disposed of as solid waste.  

18.5.3.4 Litter 

Prior to works commencing a litter sweep will be carried out on the west revetment of the 

Phase 3 development to ensure that any litter present does not escape to the marine 

environment during construction works.  

Litter on the Phase 4 construction site or any of the vessels associated with the works has the 

potential to give rise to marine litter.  All personnel working on the project will need to 

undertake site induction; this will include a section on waste management and the use of the 

waste receptacles provided.   It will be made clear that littering will not be tolerated.  The use 

of single use plastics will be discouraged, reusable water bottles supplied to all personnel and 

reusable crockery and cutlery will be provided in the welfare facilities. 

ECoW walk rounds will identify if littering is becoming an issue on the construction site or 

vessels, allowing corrective action to be taken. 

18.5.4 Operations  

The Phase 4 Development once operational will fall under the Port of Cromarty Firth’s 

operational management system, which includes procedures for the safe storage of oils and 

chemicals, refuelling procedures and on site waste management. 

 Cumulative Impacts 

Both Aberdeen Harbour and Port of Ardersier Ltd may be carrying out dredging during the 

Phase 4 construction period.  Both projects will give rise to large volumes of dredge material 

requiring disposal.  If the material is suitable for reuse and the timings align, then there is a 

potential to reuse the dredge arisings as infill material for Phase 4.  This would reduce the 

waste disposal volumes from dredging works associated with the other project while 

minimising the use of quarried finite material to infill Phase 4.   The Port of Ardersier is 

significantly closer to Invergordon; as such the reduced transit time and cost make this the 

preferred option.   

If the material from either the Port of Ardersier or Aberdeen Harbour is suitable for reuse, and 

the option can be implemented in a commercially attractive manner then this could 

significantly reduce the environmental impact of both projects, having an overall positive 

benefit to both projects.   To allow the material to be reused a waste licence exemption under 

the Waste Management Licensing (Scotland) Regulations 2011 [Scottish Ministers, 2011] 

would need to be gained from SEPA. 

 Summary 

The construction of Phase 4 will utilise a large amount of raw materials, however there are 

opportunities to minimise these.  Dredge arisings will be reutilised if the material is suitable 

and it is practicable to do so.  Unsuitable material will be disposed of at the Sutors spoil 
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disposal ground.  Appropriate materials storage arrangements will be put in place in line with 

relevant legislation and best practice.  The waste hierarchy and good waste management 

practices will be employed to manage waste arisings.  Steps have been identified to avoid 

marine litter creation.  
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19 Traffic and Transport  

19.1 Introduction 

This Chapter addresses the potential impact of the Phase 4 Development of the Invergordon 

Service Base on the surrounding transport network. 

The Phase 4 Development is dependent on the capability of the local transport network to 

accommodate the traffic associated with the offshore renewables, oil & gas and cruise ship 

operational scenarios, whilst there is also the potential to generate impacts on this network 

from non-motorised movement associated with the cruise ships. 

These impacts have been identified, quantified and, if necessary, mitigated through the 

introduction of measures to control or reduce the impact, as reviewed within this chapter. 

This process has primarily been completed as part of the Transport Assessment (TA) work 

which is a separate supporting document to the Marine Licence application [Atkins, 2018] and 

provides a comprehensive review of all the potential transport impacts of the Phase 4 

Development. 

The TA is supported by the following accompanying documents: 

• A Framework Travel Plan (FTP) – which sets out the initiatives and activities required to 

encourage sustainable travel to the Invergordon Service Base; and 

• Framework Construction Traffic Management Plan (FCTMP) (which is included in the 

Construction Environmental Management Document (CEMD)). 

This Chapter draws from these documents to provide a summary of transport impacts, having 

regard to the mitigation identified and incorporated as part of the application submission.  

It also reviews the impacts from the proposed development during the construction phase, 

followed by an assessment of those for the operational phase. 

19.2 Regulations, Guidance and Sources of Information 

19.2.1 Relevant Regulations/ Guidance 

As marine legislation does not provide any specific guidance on road transport issues, relevant 

planning policy and guidelines have been considered to ensure an appropriate assessment is 

completed, even though the development is not subject to planning legislation.  This 

assessment therefore takes cognisance of relevant policy documents as well as those that 

informed the development of the Transport Assessment and its supporting documents (FTP 

and FCTMP).  These are summarised below: 

• Scottish Planning Policy (SPP) [Scottish Government, 2014]; 

• Scotlands National Marine Plan [Scottish Government, 2015]; 

• Guidance on the preparation of Transport Assessments [The Highland Council, 2014]; 

• Development Planning Management Transport Assessment Guidance [Transport 

Scotland, 2012]; 

• The Transport Strategy for the Highlands and Islands 2008 – 2021 [The Highlands and 

Islands Transport Partnership [HITRANS 2008]; 

• National Transport Strategy (NTS) [Scottish Executive, 2006]; 
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• HITRANS Regional Transport Strategy (RTS) Draft [The Highlands and Islands Transport 

Partnership, 2017];  

• Planning Advice Note (PAN) 75: Planning for Transport [Scottish Executive, 2005]; and 

• The Roads and Transport Guidelines for New Development [The Highland Council, 

2013]. 

The SPP states that: 

“Where a new development or a change of use is likely to generate a significant increase in the 

number of trips, a transport assessment should be carried out.  This should identify any potential 

cumulative effects which need to be addressed.” [Scottish Government, 2014 pp124]. 

Scotland’s Nation Plan transport policies includes: 

• TRANSPORT 7: Marine and terrestrial planning processes should co-ordinate to:  

o  Provide co-ordinated support to ports, harbours and ferry terminals to ensure 

they can respond to market influences and provide support to other sectors 

with necessary facilities and transport links. 

o Consider spatial co-ordination of ferries and other modes of transport to 

promote integrated and sustainable travel options [Scottish Government, 

2015]. 

 

 Guidance on the Preparation of Transport Assessments 

The Highland Council provide guidance on Transport Assessments, as set out in Scottish 

Planning Policy [The Highland Council, para 286].  This document provides additional guidance 

on particular aspects of the preparation of Transport Assessments and is designed to augment 

and supplement but not replace other guidance such as the ‘Development Planning 

Management Transport Assessment Guidance, 2012’. 

 Development Planning Management Transport Assessment Guidance 

This document sets out requirements according to the scale of the development and gives the 

key areas where details of the development need to be assessed: 

• Existing conditions including the road network, existing traffic flows and sustainable 

transport facilities; 

• Accessibility to and from the site by various modes; 

• Details on how to promote access on foot and bike; 

• How the development’s transport requirements will integrate with existing transport 

networks; 

• The level of parking being provided for the site; and 

• An associated travel plan. 

 The Transport Strategy for the Highlands and Islands 2008 – 2021 

This 2008-2021 Transport Strategy for the Highlands and Islands requires transport strategies 

to enhance economic wellbeing, promote safety, social inclusion and equal opportunity, plan 

for a sustainable transport system and integrate across boundaries with other Partnerships.  Its 

strategy and objectives are set out below: 

1. Vision – Enhance the regions viability;  

2. Delivery objective – Improving interconnectivity of the whole region to strategic 

services and destinations; 
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3. Primary outcome objective – Economy:  

a. enable the region to compete & support growth; 

4. Supporting outcome objectives: 

a. Enable people to participate in everyday life; 

b. Improve safety and security of travel; 

c. Manage the impacts of travel on the region’s environmental assets; and 

d. Improve health of the region’s people.  

 The National Transport Strategy 

The NTS [Scottish Executive, December 2006] considers Scotland’s transport needs over the 

medium to long-term and it sets out five high level objectives to: 

• Promote economic growth; 

• Promote social inclusion; 

• Protect our environment and improve our health; 

• Improve safety of journeys; and 

• Improve integration by making journey time planning and ticketing easier. 

The NTS is currently under review and a finalised NTS is due to be released in summer 2019. 

 Regional Transport Strategy 

HITRANS RTS draft states that: 

“To deliver connectivity across the Highlands and Islands which enables sustainable economic 

growth and helps communities to actively participate in economic and social activities”. [The 

Highlands and Islands Transport Partnership, 2017 pp 1.2] 

The main objectives of the Strategy are to: 

• Support sustainable economic growth across the region; and 

• Reduce barriers to participation in employment, learning, social, leisure, health and 

cultural activities. 

It aims to achieve these aims through: 

• Improving/maintaining the safety of transport and travel; and 

• Improving the quality, accessibility, affordability and integration of travel. 

 Planning Advice Note  

PAN 75 states that: 

"Transport assessment is a tool that enables delivery of policy aiming to integrate transport and 

land use planning" [Scottish Executive, 2005 pp 10].  

and that  

"All planning applications that involve the generation of person trips should provide information 

which cover the transport implications of the development.  The level of detail will be 

proportionate to the complexity and scale of impact of the proposal" [Scottish Executive, 2005 

pp 10]. 

The Roads and Transport Guidelines for New Developments states that for construction traffic: 

“The full extent of any improvements would need to be agreed with the Council and should also 

be highlighted within an associated Environmental Impact Assessment for the development.  

Whilst some measures could be permanent, the majority are likely to be temporary (which could 

include road re-alignment that subsequently needs to be re-instated).  The developer would 
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normally be required to fund these improvements and any subsequent reinstatements.  In some 

circumstances, there may be a requirement to prepare a Traffic Management Plan where a high 

number of vehicle movements are envisaged.” [The Highland Council, 2013, pp195]. 

19.2.2 Sources of Information 

Various datasets have been used in the assessment presented in this chapter and these 

include: 

• Traffic Surveys; 

• Invergordon Service Base Operations; and 

• Other Data Sources. 

 Traffic Surveys 

To provide an understanding of existing traffic level in the vicinity of the Invergordon Service 

Base and the potential traffic associated with future Service Base operations, a number of 

traffic surveys were undertaken. 

Traffic data was collected in the vicinity of the Service Base in January 2016 as well as its access 

points onto the B817.  The surveys undertaken consisted of Manual Classified Counts (MCC’s), 

Automatic Traffic Counters (ATCs) and queue length surveys (where applicable).  

In addition, available 2016 daily and monthly traffic flow information from two permanent ATC 

counters along the A9 near the Alness and Tomich junctions were provided by Transport 

Scotland.  This data was used to identify variations in traffic levels on a daily and monthly basis 

as well as assessing the traffic impacts at these locations. 

 Invergordon Service Base Operations 

To gain an understanding of the ‘typical’ day to day operations of the Service Base, Port of 

Cromarty Firth (PoCF) undertook the following surveys: 

• Survey of facility users on site per day (undertaken between 24/01/2016 and 

31/01/2016; 

• Survey of the number and type of vehicles entering the Service Base per day 

(undertaken between 15/01/2016 and 31/01/2016); 

• Survey of Service Base facility users travel behaviour (2013); 

• Survey of available car parking and utilisation (between 24/01/2016 and 07/02/2016); 

and 

• Re-survey of available car parking and utilisation (14, 15 and 19 April 2018). 

PoCF also provided cruise ship itinerary information for 2017, 2018 and 2019 that included 

dates and times cruise ships dock/depart, number of passengers/crew, number of buses along 

with anecdotal information in relation to number of persons that go on bus excursions, walk 

into Invergordon or cycle.  

Along with The Highland Council, Atkins also undertook observations of cruise ship operations 

on 27th March 2018 when the cruise ship AIDAvita (which has a capacity of 1,685 passengers) 

was docked. 

 Other Data Sources 

This assessment also utilised Road Traffic Accident Data for the most recent 5 years 

(29/09/2012 to 28/09/2017) within the local area as provided by The Highland Council. 
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 Data Sources Summary 

Table 19.2.1 summarises the data collected and utilised in the preparation of the TA. 

Table 19.2.1: Assessment Datasets 

Available Dataset Proposed Use 

2013 Data Collection 

Facility Users Travel Survey To inform modal split assumptions for facility users. 

2016 Data Collection 

January 2016 Facility Users To inform existing and future use understanding, Trip 

Generations – Typical Operation. 

January 2016 Service Base Vehicle Activity To inform existing and future use understanding, Trip 

Generations – Typical Operation. 

January 2016 Car Parking Surveys To inform existing use and future understanding, Trip 

Generations – Typical Operation. 

January MCCs, Queues, ATCs Surveys Traffic Impact Analysis – Service Base Operations. 

A9 ATC Data Traffic Impact Analysis – Service Base Operations. 

2017/2018/2019 Data Collection 

January 2018 Car Parking Surveys To inform existing use understanding. 

2017 Cruise Ship Itinerary Data To inform existing and future use understanding, Trip 

Generations – Cruise Ship Operation. 

2018/2019 Cruise Ship Itinerary Data To inform future use understanding, Trip Generations – 

Cruise Ship Operation. 

Other Data Sources 

The Highland Council Road Accident Data Road Safety Review. 

19.3 Method of Assessment 

Many of the transport impacts associated with the proposed Phase 4 Development will not be 

wholly new impacts, as the existing Service Base and, in particular, its existing offshore 

renewables, oil & gas and cruise ship operational scenarios currently generate their own 

impacts. In preparing a Transport Assessment for the redevelopment/ extension of an existing 

site, it is standard practice to assume that existing trip levels would be subsumed within the 

baseline activities. The Transport Assessment would then typically focus on the increase in trips 

that would result from the Phase 4 Development.  

In accordance with Environmental Impact Assessment (EIA) guidelines, the following potential 

net impacts generated by the Phase 4 Development have been considered to help understand 

the requirement for mitigation measures: 

• Change in traffic conditions e.g. increased queuing and delays; 

• Change in public transport conditions e.g. increased waiting for public transport; 

• Change in access to parking e.g. for local residents and businesses; 

• Effects on car users e.g. impacts on offshore renewables, oil & gas and cruise ship 

traffic; 

• Effects on pedestrians; and 

• Effects on local residents. 

These have been reviewed using both qualitative and quantitative approaches, with baseline 

data reviewed to determine the likely effect the above impacts will have.  Mitigation measures 

as set out in the Framework Travel Plan and FCTMP have been considered and their effects 

included within the impact assessment. 
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This chapter is particularly relevant to and cross-referenced in Chapter 6: Acoustics in Air and 

Chapter 8: Air Quality. 

The TA methodology is underpinned by current published guidance set out in Transport 

Scotland’s Transport Assessment Guidance (2012) document and the TA also takes due 

cognisance of the Chartered Institute of Highways and Transportation (CIHT) document Traffic 

Impact Assessment (1994) as well as current Scottish transportation and planning policy 

documents. 

19.3.1 Scoping 

A Transport Assessment scoping meeting was held with The Highland Council and Transport 

Scotland on 8th March 2018 in Inverness.  Minutes were subsequently agreed, with a scoping 

note issued on 30/04/2018 which has been broadly agreed. 

19.3.2 Construction Assessment 

A separate FCTMP has been prepared to support the Phase 4 Development plans and to inform 

this report. The FCTMP helps clarify the potential traffic effects of the Phase 4 Development 

construction process and sets out a framework to be taken forward by the appointed 

construction contractor to mitigate any potential impacts.   

19.3.3 Operational Assessment 

The TA has assessed the operational impact of the Phase 4 Development proposals in terms 

of: 

• Accessibility to the site (and local area) by non-car modes i.e. public transport, walking 

and cycling, as well as access by those whose mobility is impaired; and 

• Accessibility to the site by vehicles and the impact of additional traffic (generated by 

the Phase 4 Development) on the site accesses and the surrounding road network as a 

result of the proposed offshore renewables/ oil & gas and cruise ship operational 

scenario’s (as described in Chapter 3: Project Description). 

The TA assessed the typical traffic associated with these operations.  

19.3.4 Significance Criteria 

Based on the type of potential consequences occurring and the magnitude of the 

consequence, Table 19.3.1 identifies the scale that will be used to evaluate the significance. 

Table 19.3.1: Magnitude of Impact Criteria 

Magnitude of Impact Characteristics 

Major Adverse/ Beneficial Effect Substantial deterioration/ improvement compared to the 

current scenario e.g. high impact on a regionally or 

nationally important resource. 

Moderate Adverse/ Beneficial Effect Noticeable deterioration/ improvement compared to the 

current scenario e.g. moderate to high impact on a locally 

important resource. 

Minor Adverse/ Beneficial Effect Slight deterioration/ improvement compared to the 

current scenario e.g. low impact on a locally important 

resource. 

Negligible No noticeable alterations to the current scenario. 
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19.3.5 Sensitivity of Receptor 

Sensitivity is set as follows:  

• High sensitivity – pedestrians and cyclists, local amenity and road safety; 

• Moderate sensitivity – Public Transport (buses, taxis, rail); and 

• Low sensitivity – private vehicles and general traffic on the highway including access 

and servicing. 

For each impact identified, a determination of whether or not it will result in a significant effect 

will be made by taking into account the sensitivity of receptor and magnitude of impact.  Table 

19.3.2 will therefore be used to determine the overall significance category. 

 

 

 

 

 

 

Table 19.3.2: Magnitude of Impact Criteria 

Magnitude of 

Impact 

Sensitivity of Receptor 

High Medium Low Negligible 

Major/ Large/ High Major Moderate Minor Negligible 

Moderate/ Medium Moderate Moderate Minor Negligible 

Minor/ Small/ Low Minor Minor Negligible Negligible 

Negligible Negligible Negligible Negligible Negligible 

 

Key 

Significant Effect 

 

19.4 Baseline 

Baseline conditions have been derived through site visits, traffic surveys, desktop surveys and 

consultation with stakeholders including Port of Cromarty Firth, The Highland Council and 

Transport Scotland. The Transport Assessment contains more detailed information in relation 

to the baseline transport conditions. 

Summary baseline information extracted from the TA is provided below in terms of: 

• Road safety statistics; 

• Traffic volumes; and 

• Committed developments. 

19.4.1 Road Safety 

Road traffic collision data was obtained from The Highland Council for the most recent five-

year period from between 29/09/2012 and 28/09/2017 for the local highway network in the 

vicinity of the Invergordon Service Base. 

A review of the accident data highlighted that over this period there have been a total of 0 

fatal, 2 serious, 12 slight and 28 damage collisions across the entire area. 
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From the available information it would appear that the majority of collisions were the result 

of drivers exceeding the speed limit; travelling too fast for conditions; and failing to judge 

other persons path or speed.  

Only two collisions occurred on the B817 within the vicinity of the Invergordon Service Base. 

These were: 

• No. 33 – S12000017 DAMAGE 

• No. 35 – S12000017 DAMAGE 

It is also noted that of the 42 collisions that occurred, none involved vulnerable road users (i.e. 

pedestrians/ cyclists).  

As part of the road safety review, the TA also considered the potential safety risks associated 

with: 

• Cruise ship operation; 

• Abnormal loads operation; 

• Non-motorised user movements; and 

• Existing junction of the A9 with the B817. 

This review of potential safety issues showed that: 

• On-site observations during existing cruise ship operations did not show privateer 

buses parking along the B817.  However, it is noted that on other occasions during the 

cruise ship season, privateer buses have been observed parking along the B817; 

• The frequency of abnormal loads will not increase as a result of the proposals; and  

• Existing non-motorised users were observed crossing the B8917 outside of designated 

crossing points and at times walking along section of the live carriageway (B817). 

19.4.2 Existing Traffic Conditions 

Based on the traffic surveys previously outlined and supplemented with on-site observations, 

it is considered that the Invergordon Service Base access onto the B817 and other junctions 

along the B817 in the vicinity of the site operate well within capacity without notable queuing 

or congestion occurring.  Traffic is generally in free flow conditions along the B817.  The B817 

is considered to be an Urban All-Purpose 3 (UAP3) type road and the traffic flows along it are 

considered to be significantly below the design capacity.  In order to provide evidence that 

this highway link is within their design capacity, analysis has been undertaken with due regard 

to Design Manual for Roads and Bridges (DMRB) TA 79/99 ‘Traffic Capacity or Urban Road’ 

and a summary of the results are shown in Figure 19.4.1.  

 

Figure 19.4.1: B817 Link Capacity Assessment 

Figure 19.4.1 shows that: 

• The B817 at this location has a design capacity of 1800 vehicles per hour; and 

• The two-way link flows are: 

o Weekday morning peak:  393 vehicles per hour 
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o Weekday afternoon peak:  493 vehicles per hour 

Comparing the existing flows with the calculated capacity for each link indicates that there is 

sufficient reserve capacity which is in line with observed conditions. 

19.4.3 Existing Traffic Volumes 

Figure 19.4.2 provides an indication of existing weekday hourly traffic volumes along the B817 

in the vicinity of the Invergordon Service Base in January 2016. 

 

Figure 19.4.2: B817 ATC’s – Average Weekday Hourly Traffic Profile 

Figure 19.4.2 shows that: 

• The hourly traffic volumes are representative of typical weekday traffic with a morning 

peak at 8/9am, midday peak around 12/1pm and an afternoon peak around 4/5pm; 

and 

• Along the B817 in the vicinity of the Invergordon Service Base during a typical weekday, 

the maximum number of two-way vehicles per hour was approximately 200 (4/5pm).   

Figures 19.4.3 shows the average daily traffic volumes per month along the A9 near the Tomich 

junction in 2016. 
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Figure 19.4.3: A9 ATC near Tomich Junction – Average Daily Traffic Volumes per Month 

 

Figure 19.4.3 shows that: 

• The highest average daily traffic volumes were recorded in September; and  

• March, April, September and October traffic flow volumes are above average. 

Figure 19.4.4 shows the average daily traffic volumes per month along the A9 near the Alness 

junction in 2016. 

 

Figure 19.4.4: A9 ATC near Alness Junction – Average Daily per Month Traffic Volumes 

 

Figure 19.4.4 shows that: 
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• The highest average daily traffic volumes were recorded in August; and  

• April, June, July and September traffic flow volumes are above average. 

Overall, Figures 19.4.3 and 19.4.4 show that traffic volumes recorded in January are 

representative of ‘typical/ average’ traffic volumes and that traffic volumes in the vicinity of 

the Invergordon Service Base are typically at their highest in August/ September. 

The TA utilises the various traffic data set out above and provides a further analysis and 

assessment of the junctions surveyed in accordance with the TA Guidelines. 

19.5 Impact Assessment 

19.5.1 Construction  

Where possible materials will be delivered by sea and offloaded directly onto the site.  There 

will be occasions where some deliveries are made by road, all of which will approach the site 

entrance from the west along the B817 Shore Road.  

Bulk deliveries, such as the stone for the perimeter revetment, will be made by road. An 

example of deliveries routing to the site from a locally sourced quarry is shown in Figure 19.5.1. 

 
Figure 19.5.1: Proposed Construction Routing  
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As discussed in Chapter 2: Background, construction is expected to begin in November 2018 

and last for approximately 17 months, with tasks undertaken as per the indicative construction 

programme shown in Table 19.5.1. 

Table 19.5.1: Indicative Construction Programme 

 

Month 

1 2 3 4 5 6 7 8 9 10 
11-

14 
15 16 17 

Estimated No. of 

HGV’s per Day 
 108 108 108 108 108 108 108 108 108 0 14 1 14 

 

The Heavy Goods Vehicle (HGV) activity associated with the revetment construction is 

considered to represent the most onerous period of HGV activity on the local road network, 

with 194,000 tonnes of rock to be transported to the site. This is forecast to generate 

approximately 270 one-way or 540 two-way goods vehicles movement per week over a 36-

week period; typical two-way daily flows are estimated at 108 movements throughout the 

working week.   

It is anticipated that approximately 25-30 staff will be on site on an average day to day basis 

and these are likely to generate a number of vehicular movements which are estimated at: 

• 16 private cars; 

• 2 squad vans; and 

• This is estimated to generate a total of 36 two-way typical daily vehicles movements at 

the site. 

All construction traffic will enter/ egress the Service Base via a separate access (the temporary 

access) which will minimise disruption for other road users.  The construction site has also 

been designed to accommodate the internal storage of vehicles and construction staff parking 

on-site. 

HGV movements and the majority of construction staff traffic generated during the 

construction stages will travel to/ from the Service Base via the routes set out previously in 

Figure 19.5.1.   

These roads are of an appropriate standard to accommodate the HGV movements proposed. 

The increase in traffic movements over this temporary construction phase are not expected to 

significantly change the experience of other road users or local residents. 

It is anticipated that these extra movements will have a minor increase in severance along the 

B817 Road, although this will be on a temporary basis, and that the level of change is marginal 

(less than 10% increase).  In addition, the main generator of pedestrian movements to/ from 

the site is the cruise ship operations and construction traffic will be managed to limit the level 

of HGV movements during peak cruise ship periods, as set out in the FCTMP.  

Cyclists will be able to avail of existing infrastructure in the local area including the off-road 

cycleway along the B817 which will help create distance between cyclists and construction 

traffic movements along sections of the B817. 

It should also be noted that construction vehicles will undergo wheel inspection on exit to 

ensure debris/ loose stone does not attach to tyres which could potentially become dislodged 

during transport.  Regular inspections will be carried out of the B817 and if necessary 
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additional sweeping campaigns carried out to ensure there is no deterioration in the road 

surface or footways on the B817.   

With any increase in vehicle numbers there is the potential for an increase in accidents. 

However, this is not expected to be a significant issue as: 

• The existing road safety records demonstrate that there are no significant issues in the 

vicinity of the Service Base; 

• Access to the site will be managed by the contractor and if considered necessary will 

be supervised by a banksman and/or security guard; 

• A segregated entry and exit arrangement will be utilised at the Service Base; 

• All construction traffic will be staggered to prevent convoying and will travel outside 

peak periods; and 

• The applicable speed limit of the B817 along the frontage of the Service Base is 30mph. 

 Pedestrians, Cyclists and Road Users 

The increase in HGV movements is not expected to increase severance along the B817, even 

on a temporary basis, as all HGVs associated with the construction stages will approach the 

Service Base from the west and access/ egress via the temporary access, away from the main 

pedestrian activity at the two Service Base accesses and main pedestrian crossing points 

between the Service Base and Invergordon town centre along the B817.  

This physical distance between pedestrians on the footways and passing vehicles will prevent 

any potential sense of intimidation as a result of the increase in heavy vehicle volumes.   Cyclists 

will also be able to avail of off-road cycleways along the majority of the B817 between the A9 

Dalmore/ Alness junction and the temporary Invergordon Service Base access and thus benefit 

from segregation from general traffic along this section. 

Road users are unlikely to experience significant increases in delay due to the low levels of 

construction traffic per day and the current low levels of ambient traffic.  Minor adverse 

temporary impact magnitudes are predicted giving rise to minor, Non-Significant effects on 

pedestrians and cyclists and negligible, Non-Significant effects on road users. 

 Public Transport Users 

The increase in HGV movements during the construction stage is not anticipated to have any 

tangible impact on public transport users.  Impacts magnitude is therefore negligible giving 

rise to a negligible, Non-Significant effect. 

 Road Safety 

Construction traffic will approach the Invergordon Service Base from the west and access/ 

egress via the temporary access, away from the main pedestrian activity at the two Service 

Base accesses and main pedestrian crossing points between the Invergordon Service Base and 

Invergordon town centre along the B817.  During the Phase 3 development there were issues 

associated with rocks being lodged in HGV tyres, which then caused a hazard when they were 

dislodged on the main roads, with one windscreen being broken.  There is therefore a potential 

for a moderately adverse magnitude of impact on the public giving rise to a moderate, 

Significant temporary effect. 

 Local Amenity 

The additional HGV movements that will be generated during the construction stages will not 

have any direct impact on local residential streets. The HGV route will be restricted to 
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approaching the Invergordon Service Base from the west along the B817 via the A9.   The 

construction works will also benefit from the implementation of separate entry and exit 

arrangement via the temporary access directly onto the B817.  This will ensure the safe access 

and egress of HGVs and minimise disruption for other road users.  The construction site has 

also been designed to accommodate the internal storage of vehicles. Sufficient car parking 

will be allocated on-site to avoid the need for construction workers to park their vehicles on 

the local street network.  The potential for ‘track-out’ of dust has been addressed in Chapter 

18: Materials and Waste and as such has not been considered here.   Overall the magnitude of 

impacts on local amenity are deemed to be minor adverse giving rise to minor, Non-

Significant temporary effect. 

19.5.2 Operations 

The existing Invergordon Service Base and the Phase 4 Development are multi-user facilities 

and will therefore operate under various uses. The three-operational scenarios discussed in 

Chapter 3: Project Description are discussed in turn below.  It is noted that only one scenario 

could be carried out on the Phase 4 Development at a time.  

 Phase 4 Operation Overview 

The activities associated with the Phase 4 Development will potentially have a number of key 

impacts: 

• Offshore renewables & oil & gas scenarios 

o Could potentially generate a modest number of additional daily multimodal 

trips on the local highway network; and 

o Is likely to result in a negligible change in HGV/ Abnormal load movements.  

• Cruise ship operation 

o Typical operation is likely to generate a negligible number of additional daily 

multimodal trips on the local highway network during cruise ship days; 

o Typical operation is likely to have a slight increase in the number of days typical 

cruise ship operations occur per year; and 

o Large cruise ships are likely to result in a noticeable increase in bus, pedestrian 

and cycle movement over typical cruise ship operation on the local highway 

network, albeit this will occur infrequently (less than 10 days per year). It should 

be noted that the existing Invergordon Service Base is capable of carrying large 

cruise ships (for example the MSC Meraviglia which is the 5th largest cruise ship 

in the world, with a capacity for 4,500 guests, docked at the Service Base on 1st 

May 2018). 

Taking the above into consideration Table 19.5.1 sets out the scenarios which have been 

assessed. 

Table 19.5.1: Assessment Scenarios 

Activities Assumptions 

Offshore Renewables, Oil & Gas 
Daily multimodal trips associated with 50 staff car parking 

spaces and 15 visitor car parking spaces. 

Typical Cruise Ships 

Daily multimodal trips level per cruise ship days to be in line 

with existing operation.  No of cruise ship days to increase 

slightly. 

Large Cruise Ships 
Daily multimodal trips level per cruise ship days increase.  

Number of occurrence per year to be less than 10 days. 
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The TA identifies: 

• The volume of trips generated by the various activities at the Invergordon Service Base; 

• The mode split of the trips generated; and 

• The likely impacts of development generated traffic across the transport and highway 

network. 

This information informs the operational impact assessment. 

 

 Offshore Renewables Scenario 

The offshore renewables scenario has a modest transport related requirement of 65 car 

parking spaces: 50 for staff and 15 for visitors.   

It is assumed that all additional trips associated with offshore renewables will be through the 

main Invergordon Service Base access, as the temporary planning consent for access to the 

west of the Invergordon Service Base will have expired.  In addition, typical operations 

associated with the offshore renewables scenario are not expected to increase HGV or 

abnormal load movements.  It should be noted that this scenario would also require Phase 1-

3 and Berth 5 to be utilised, hence there may be a reduction in other activities and associated 

transport during this scenario.  No credit for this has however been taken in this assessment. 

In line with existing facility users travel behaviour, additional trips to the site are expected to 

be mostly via private car, with a small number of trips travelling to the Service Base via 

sustainable travel modes such as walk, cycle and bus.  

There are two main car parking areas on site and a third car parking area opposite the site on 

Shore Road that can be used by facility users.  These car parking areas provide 284 spaces. 

Surveys of the existing car parking provision on site and at the nearby Shore Road car park 

demonstrate that the existing provision is underutilised (max utilisation of approximately 40%).  

Therefore, any additional demand generated by the Phase 4 Development (50 staff car parking 

spaces and 15 car parking visitor spaces) can easily be accommodated on site whilst 

maintaining a good level of spare capacity. 

The Phase 4 Development is predicted to generate approximately an additional 146 two-way 

vehicle movements per day, 6 two-way bus movements per day, 8 two-way pedestrian 

movements per day and 16 two-way cycle movements per day. 

The majority of vehicle trips are expected to arrive/ depart the site from the west along the 

B817 and A9 via the Alness junction.   Additional traffic associated with this operation that 

travel east are expected to access/ egress the A9 via the Tomich junction.  All traffic associated 

with this operation will use the Port’s two permanent accesses along the B817. 

The additional trips associated with these operations are not expected to result in a noticeable 

change in traffic conditions in the vicinity of the site. 

 Pedestrians, Cyclists and Road Users 

The marginal daily increase in pedestrian, cycle, bus or car movements is not expected to 

increase severance along the local highway network in the vicinity of the site. 

The Invergordon Service Base has reasonable accessibility for those travelling by bus, on foot 

or by bicycle which will enable facility users to travel without use of a private car.   Cyclists will 
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benefit from the existing provision of two covered cycle parking stands with provision for 

approximately 10-20 bicycles. 

For those who need to use a car, the Invergordon Service Base provides 190 on site car parking 

spaces, with an additional 94 spaces provided in the adjacent Shore Road car park. This will 

enable facility users and visitors to park within the confines of the Invergordon Service Base or 

directly opposite the Service Base on the Port-owned Shore Road car park, which will negate 

the need to park on local streets. 

As previously highlighted, the B817 has the capacity to accommodate 1,800 two-way vehicles 

per hour and the total two-way traffic flow along the B817 during the morning and afternoon 

peaks is predicted to be 402 and 514 respectively which is significantly below its design 

capacity. 

Road users are therefore unlikely to experience significant increases in delay due to the low 

levels of additional offshore renewables traffic per day and low levels of ambient traffic.  Minor 

adverse impact magnitudes are predicted giving rise to minor, Non-Significant effects on 

pedestrians and cyclists and negligible, Non-Significant effects on road users. 

 Public Transport Users 

The Transport Assessment demonstrates that the typical operation associated with Phase 4 

Development will only generate a modest increase in travel demand.  

The increase in traffic movements is not anticipated to have any tangible impact on public 

transport users, and existing transport services will be able to accommodate the additional 

demand without perceptible changes in conditions for existing service users.  Impacts 

magnitude is therefore negligible giving rise to a negligible, Non-Significant effect. 

 Road Safety 

The increase in car and sustainable travel mode (bus, walk, cycle) movements to the 

Invergordon Service Base will result in a minor increase in road safety risk.  However, the 

Invergordon Service Base benefits from existing established access points onto the B817 and 

movements will be staggered across a day. There is therefore a potential for a minor adverse 

magnitude of impact on the public giving rise to a minor, Non-Significant effect. 

 Local Amenity 

The additional trip movements that will be generated during the construction stages will not 

have any direct impact on local residential streets. 

The offshore renewables scenario will generate moderate additional traffic spread over a day 

and it will access/ egress the site via existing established access points onto the B817 which 

will help minimise disruption for other road users. 

Offshore renewables will also generate low numbers of pedestrian, cycle and bus user 

movements per day and existing infrastructure will allow for good segregation of motorised 

and non-motorised movements within the local highway network.  Also, based on the 

predicted additional pedestrian, cyclist and bus user trips per day, existing users are not 

expected to experience a perceptible change in activity along local footway, crossing points, 

cycleway or bus services. 

In addition, the additional car parking demand generated by offshore renewables will be 

accommodated on site without the need for car parking on local streets, therefore there should 

be no impact on local streets/ residents as a result of these activities. 
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Offshore renewables projects are not expected to increase existing HGV or abnormal load 

movements to the Service Base and therefore there should be no tangible impact on the local 

highway. 

Overall the magnitude of impacts on local amenity are deemed to be minor adverse giving 

rise to minor, Non-Significant temporary effect. 

   Oil and Gas Scenario 

The use of the new Berth 6 and the Phase 4 Development for oil and gas Inspection Repair 

and Maintenance (IRM) projects will require personnel to travel to work.  This type of work is 

regularly undertaken at the Invergordon Service Base and as such there is a good 

understanding of requirements.  In the past there have been parking issues associated with 

multiple IRM activities being carried out at the Service Base.  However, this was prior to the 

Shore Road car park being available.  As discussed in Section 19.6.2.2 the car parks are 

underutilised, hence no impacts are predicted on parking. 

The majority of vehicle trips associated with IRM are expected to arrive/ depart the site from 

the west along the B817 and A9 via the Alness junction.   Additional traffic associated with this 

operation that travel east are expected to access/ egress the A9 via the Tomich junction.  All 

traffic associated with this operation will use the Port’s two permanent accesses along the 

B817. 

The additional trips associated with these operations are not expected to result in a noticeable 

change in traffic conditions in the vicinity of the site. 

Deliveries to support IRM works are sporadic and low volume, and HGV or abnormal load 

movements are not expected to increase and as such will have no effect on traffic in the area. 

Offshore renewables formed the basis of ‘typical operation’ within the TA and therefore the 

magnitude in impact and overall significance from oil and gas operations on pedestrian/ 

cyclists and road users, public transport, road safety and local amenity will be in line with those 

previously set out for offshore renewables.  

 Cruise Ship Scenario 

The number of days when cruise ships dock at the Invergordon Service Base is predicted to 

increase between 2018 and 2020 from approximately 65 to 70-80 days per year. Post 2020 the 

volume of cruise ships is expected to level off due to the introduction of new facilities at 

Aberdeen Harbour which is likely to attract some of the cruise ship market. The forecasted 

daily level of trips associated with cruise ship activity on these days is expected to be in line 

with baseline cruise ship activity. 

In terms of cruise ship operation/ activity, the Phase 4 Development is being constructed so 

that the Invergordon Service Base can continue to accommodate the larger cruise ships that 

currently dock.  Large cruise ships currently dock at the Invergordon Service Base on less than 

10 occasions per year. The likely occurrence of larger cruise ships docking, with the Phase 4 

Development in place, will continue to be infrequent and less than 10 days per year.   

The TA demonstrates that cruise ship operations are unlikely to generate any additional trips 

during weekday morning and afternoon peak periods – i.e. the time periods when background 

traffic is greatest.   

As part of the TA, the ‘typical’ cruise ship activity was assessed and was shown to be on average 

1 ship per day. The cruise ship activity is seasonal with ‘core/ peak’ months generally between 

May and September.  However, it is noted that there will be occasions that two cruise ships 
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are docked at the same time, although such occurrences will be infrequent and the combined 

passenger numbers will be less than the larger cruise ships that will dock as part of the 

proposed Phase 4 Development. 

Cruise ships typically arrive at the Invergordon Service Base between 08:00 and 09:00 and 

depart between 17:00 and 18:00.  Cruise ships start to disembark around 30 and 60 minutes 

after arrival.  To facilitate onshore bus excursions, Port affiliated buses arrive and enter the 

Invergordon Service Base up to 1 hour prior to cruise ships arriving.  Privateer buses also 

provide onshore excursions and these buses were observed as parking along High Street in 

Invergordon. Although it is understood that on occasions in the past privateer buses have 

parked along the B817.  These onshore bus excursions are typically half day, with buses 

returning to the Invergordon Service Base in a staggered timetable.  Port affiliated buses drop 

off cruise ship patrons within designated areas on the Invergordon Service Base, whereas 

privateer buses where observed to drop off along High Street. 

Pedestrian movements associated with cruise ships are typically staggered over a day and 

usually travel between the Service Base and Invergordon. Pedestrians travelling between the 

Service Base and Invergordon town centre (High Street) cross the B817 at a designated 

crossing point and can travel along good footways that are well lit and have dropped kerbs at 

strategic crossing locations. 

A proportion of pedestrians from the cruise ships also travel northeast along the B817 to make 

use of car hire services.  It is noted that pedestrians travelling along this route currently cross 

the B817 at various uncontrolled/ undesignated locations, and at times stand or walk along 

the road highway. 

 Pedestrians, Cyclists and Road Users 

When the cruise ships dock at the Phase 4 Development, it is expected that the footways and 

crossing points along key desire lines previously mentioned will be more frequently utilised 

and local residents will generally experience higher levels of pedestrian activities.  Similarly, 

during these times, there will generally be high levels of congestion over a short period of time 

in the morning with buses arriving at the Port to take cruise ship passengers on excursions.  

Buses returning to the Invergordon Service Base will be staggered over the day.  Bus arrivals 

and departures are also expected to increase slightly. 

Likewise, cyclists may experience some slight impact with the increase in trips along the local 

highway network. 

It should be noted that the above are effects that are currently experienced at the Invergordon 

Service Base when cruise ships dock. With the Phase 4 Development in place, the only change 

to baseline conditions will be an increase in frequency of occasions when large cruise ships 

dock. 

Road users are therefore likely to experience similar delay to baseline conditions in the 

morning periods which will then dissipate over the day – albeit the frequency of days when 

this occurs will increase.  Minor adverse impact magnitudes are predicted giving rise to 

minor, Non-Significant effects on pedestrians and cyclists and minor, Non-Significant 

effects on road users. 

  Public Transport Users 

Public transport users will notice higher occupancy levels on public transport vehicles (buses) 

when cruise ships are docked at the Phase 4 Development. Public transport services will likely 
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experience some increase in travel times as additional cruise ship pedestrian movements utilise 

localised pedestrian crossing points and privateer buses use existing bus stops along High 

Street. 

Impacts magnitude is therefore minor adverse giving rise to a minor, Non-Significant effect 

- albeit the frequency of days when this occurs will increase. 

  Road Safety 

The increase in the daily occurrence of cruise ships docking at the Invergordon Service Base is 

expected to have minor adverse impact magnitudes giving rise to minor, Non-Significant 

effects - albeit the frequency of days when this occurs will increase.  

  Local Amenity 

The Cruise ship activities will not result in an increase of HGV movements or abnormal load 

movements along the local highway network.  The daily bus activity is expected to increase 

slightly when cruise ships are docked at the Phase 4 Development, however, this occurrence 

will be infrequent (less than 10 days per year).  The cruise ships could increase the possibility 

of privateer buses parking along the B817 which could restrict traffic movements along the 

B187 and impact local residents’ general experience when using local infrastructure, such as 

footways and crossing points. 

Overall the magnitude of impacts on local amenity are deemed to be minor adverse giving 

rise to minor, Non-Significant, temporary effect - albeit the frequency of days when this 

occurs will increase. 

19.6 Mitigation Measures 

19.6.1 Construction 

To mitigate against the risk of gravel and rocks being thrown from HGV tyres, HGV’s wheels 

will be checked prior to leaving the quarry and prior to leaving the Invergordon Service Base. 

The HGV movements are anticipated to occur outside of weekday peak hours and 

arrangements will be made with suppliers and vendors for construction vehicles to limit or 

minimise peak morning and evening travel hours in the locality.  As such, it is anticipated that 

delivery arrival times and routes will be agreed with the contractor once the quarry source is 

confirmed. 

There may be unavoidable situations during construction where in exceptional circumstances 

a small number of trips may occur during or before the peak periods, e.g. ready mix concrete 

pours. It is expected that these situations would only arise by exception. The contractor will be 

required to monitor and log these exceptions to maintain construction flexibility 

A Framework Construction Traffic Management Plan (FCTMP) has been prepared to support 

the TA and this outlines the key principles on how the works will be managed. 

19.6.2 Operations 

Sustainable transport access to the Invergordon Service Base for typical daily operations will 

be promoted through the implementation of the FTP which accompanies the Transport 

Assessment. The FTP will support current transport polices and Government initiatives in that 

it will promote and encourage the use of the following modes: 

• Walking; 

• Cycling; and 
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• Public transport to include bus, taxis and rail.  

During the cruise ship operations at the Invergordon Service Base, mitigation measures are 

those set out in the Transport Assessment which aim to ensure that the effect from the typical 

operation are managed and consequently minimised.  In addition, the existing on site Cruise 

Ship Traffic Management Plan will be amended to reflect the potential uses of the Phase 4 

Development.   

To offset potential traffic impacts associated with cruise ship passenger travel arrangements 

to/ from the Invergordon Service Base, the following initiatives will be applied: 

• Safe segregation of vehicles and non-motorised movements within the Service Base; 

• Further refinement of the existing Cruise Ship Traffic Management Plan to include the 

Phase 4 Development operations; and 

• Encourage/ promote Port affiliated onshore excursions which pick-up/ drop-off within 

the designated area on the Invergordon Service Base. 

19.7 Cumulative Impacts 

The cumulative impacts from a transport perspective typically consist of two elements: 

• Committed Developments – these represent developments in the vicinity of the site 

which have received planning approval but have not yet been constructed. They consist 

of those developments which would have warranted the preparation of a Transport 

Assessment to support the planning application; and 

• Committed Infrastructure Schemes – these represent committed improvements to the 

transport network in the vicinity of the site. 

19.7.1 Committed Developments 

Nigg Energy Park (planning ref: 17/05176/FUL) was approved in January 2018.  A review of the 

TA and transport related information for the Nigg Energy Park application highlights that the 

TA did not include traffic flow diagrams or specific traffic quantums.  In addition, The Highland 

Council concluded that the developments transport impacts would ‘not be significant’.  Given 

the limited traffic flow information available and The Highland Council’s conclusion in relation 

to its associated transport impacts, this has not been included as part of this assessment.  

19.7.2 Committed Infrastructure Schemes 

As part of the TA scoping discussions, Atkins were advised that the A9/ Academy Road (Tomich 

Junction) was previously considered for improvements by the Council/ Transport Scotland.  

However, there are currently no committed proposals to upgrade this junction and therefore 

no committed schemes have been considered as part of this assessment. 

19.8 Residual Effects 

For the purposes of this chapter, residual effects are those that remain after the mitigation 

measures have been implemented. The remainder of this section sets out the remaining 

residual effects in terms of pedestrians, road users, public transport users, road safety and local 

amenity. 

19.8.1 Construction 

During the construction stages, mitigation measures are those set out in the FCTMP which aim 

to ensure that the effects from construction are effectively managed and consequently 

managed. 
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 Pedestrians, Cyclists and Road Users 

Although significant effects are not predicted for construction on these receptors, they will 

benefit from the implementation of best practice mitigation.  For example, the proposals to 

minimise HGV movements during typical weekday peak hours. 

 Road Safety 

Tyre checks were utilised on the Phase 3 development project and eliminated the risk of gravel 

and rocks been thrown from HGV tyres.   This mitigation will reduce the impact magnitude on 

road safety to neutral giving rise to a negligible, Non-Significant effect. 

 Local Amenity 

The implementation of the FCTMP and dust mitigation laid out in the Construction 

Environmental Management Document (CEMD) will further reduce the likelihood of any 

adverse effects associated with the construction stage on local amenity.  

 Summary 

The impact on local transport users during the construction phase is likely to be minor adverse 

but will be temporary for the construction period. 

19.8.2 Operations 

During operations, mitigation measures are those set out in the TA and FTP which aim to 

ensure that the effects from daily operations are effectively managed.   

It should be noted that the residual effects associated with the offshore renewables & oil & 

gas scenario are a result of the demand generated by the requirement for 65 parking spaces. 

The residual effects associated with the cruise ship scenario are the result of an increase in the 

frequency of cruise ships docking at the Service Base and not a change in the associated overall 

transport demands. 

 Pedestrians, Cyclists and Road Users 

Although significant effects are not predicted for operations on these receptors, they will 

benefit from a FTP that encourages sustainable travel to/ from the Invergordon Service Base.  

All car trips will use the main access points and park on site and the existing Cruise Ship Traffic 

Management Plan will be updated to reflect the Phase 4 Development. 

 Road Safety 

Again, significant effects are not predicted with respect to road safety. The additional traffic 

generated by offshore renewables & oil & gas scenarios can be satisfactorily accommodated 

on the existing highway network. With regards to cruise ship operations, the transport 

demands are not expected to increase on a daily basis, however it is noted that the frequency 

of occurrence will increase.  

 Local Amenity 

Again, significant effects are not predicted to local amenity. The additional traffic generated 

by offshore renewables & oil & gas scenarios can be satisfactorily accommodated on the 

existing highway network. With regards to cruise ship operations, the transport demands are 

not expected to increase on a daily basis, however it is noted that the frequency of occurrence 

will increase.  
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 Summary 

The impact on local transport users during the operation phase for the offshore renewables & 

oil & gas scenarios on a daily basis is likely to be minor adverse, and permanent. 

On cruise ships days, the impact on local transport users on a daily basis will be in line with 

the current baseline situation albeit the frequency of occurrence will increase with the impacts 

experienced over a greater number of days per year. The impact is therefore likely to be minor 

adverse, and permanent. 

19.9 Summary 

Table 19.9.1 presents a summary of the residual traffic effects.  Taking account of mitigation 

there are no significant residual effects. 
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Table 19.9.1: Summary of Residual Effects 

Phase Receptor Summary of Effect Mitigation Nature of Effect Significance of 

Residual Effect Residual 

Impact 

Magnitude 

Adverse/ 

Beneficial 

Permanent/ 

Temporary 

Construction  

 

(Short-term 

temporary) 

Pedestrians, Cyclists 

and Road Users 

The construction stage has the potential 

to cause disruption on the B817 between 

the A9 and temporary port access as a 

result of an increase in heavy vehicle 

movements.  There may also be a slight 

increase in fear and intimidation due to 

the size of the vehicles. 

The FCTMP have stipulated the avoidance of 

HGV movements during typical weekday 

peak hours which should also minimise 

impacts. 

 

Wheel inspections prior to leaving.  HGV 

movement to occur outside of typical 

weekday peak hours and arrangements will 

be made with vendors for construction 

vehicles to travel to/ from site using agreed 

routes and access points.  FCTMP has been 

prepared and sets out key principles on how 

the construction work will be managed. 

 

Pedestrians 

and Cyclists: 

Minor,  

 

Road Users: 

Negligible  

 

Adverse Temporary Non-significant 

 

Public Transport No tangible impact Negligible Negligible Temporary Non-significant 

Road Safety Construction traffic travelling to/ from site 

along B817 will access via temporary 

access and away from main pedestrian 

crossing points.  Issues during Phase 3 

with rocks being lodge in HGV tyres and 

then being dislodged on transit. 

Negligible Adverse Temporary Non-Significant 

Local Amenity No direct impact on local residential 

street.  HGV will approach via the west 

along agreed routes and access/ egress 

the site via a separate access.  Sufficient 

car parking and internal storage to 

accommodate construction traffic 

Minor Adverse Temporary Non-significant 
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Phase Receptor Summary of Effect Mitigation Nature of Effect Residual Effect 

Level of 

Effect 

Adverse/ 

Beneficial 

Permanent/ 

Temporary 

Operation 

(Offshore 

Renewables, 

Oil & Gas) 

 

(Permanent/ 

Daily) 

Pedestrians, Cyclists 

and Road Users 

As a result of the daily uses proposed, 

there will be an increase in trips to the site. 

This will increase the demand on the local 

transport infrastructure. 

Sufficient capacity on the local highway 

network to facilitate development 

proposals. 

Sufficient on-site car parking. 

Sustainable transport access to the Service 

Base for typical daily operations will be 

promoted through the implementation of 

the FTP which accompanies the Transport 

Assessment. The FTP will support current 

transport polices and government initiatives 

in that it will promote and encourage 

walking, cycling; and public transport to 

include bus, taxi’s and rail. 

 

Minor: 

Pedestrians 

and Cyclists: 

 

Negligible: 

Road Users 

 

Adverse Permanent Non-significant 

 

Public Transport No tangible impact Negligible Negligible Permanent Non-significant 

Road Safety Increase in car and sustainable travel 

mode (bus, walk, cycle) movements to the 

Service Base will result minor increase in 

road safety risk.  However, the Service Base 

benefits from existing established access 

points onto the B817 and movements will 

be staggered across a day. 

Minor Adverse Permanent Non-significant 

Local Amenity Additional trips on the local highway 

network, potential increase in local 

infrastructure.  Sufficient on site car 

parking to ensure on-street car parking is 

not required. 

No additional HGV/ abnormal load 

movements. 

Minor Adverse Permanent Non-significant 
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Phase Receptor Summary of Effect Mitigation Nature of Effect Residual Effect 

Level of 

Effect 

Adverse/ 

Beneficial 

Permanent/ 

Temporary 

Operation 

(Cruise Ships) 

 

(Permanent/ 

Daily) 

Pedestrians, Cyclists 

and Road Users 

Increase usage of footways, cycleway, crossing 

points along key desire lines. Increase in 

congestion over a short period of time in the 

morning with buses arriving at the port to take 

Cruise Ship patrons on excursions.  Buses 

returning to the Service Base will be staggered 

over the day.  Effects currently experienced at the 

Service Base when cruise ships dock. With Phase 

4 in place, the only change to baseline conditions 

will be an increase in frequency of occasions when 

large cruise ships dock 

 

As set out within the TA, to offset 

potential traffic impacts associated 

with cruise ship passenger travel 

arrangements to/ from the Service 

Base, Safe segregation of vehicles 

and non-motorised movements 

within the Service Base will be in 

place.  Existing Cruise Ship Traffic 

Management Plan to include the 

Phase 4 operations and passengers 

will be encouraged to make use of 

port affiliated on-shore excursions 

which pick-up/ drop-off within the 

designated area on the Service Base 

Minor: 

Pedestrians 

and Cyclists: 

 

Moderate: 

Road Users 

 

Adverse Permanent Non-significant 

 

Public Transport Public transport users will notice higher 

occupancy levels on public transport vehicles. 

Public transport services will likely experience 

some increase in travel times. 

Minor Adverse Permanent Non-significant 

Road Safety Increase in car and sustainable travel mode (bus, 

walk, cycle) movements to the Service Base will 

result minor increase in road safety risk.  

Minor Adverse Permanent Non-significant 

Local Amenity The daily bus activity is expected to increase.  This 

occurrence will be infrequent, less than 10 days 

per year.  The cruise ships could increase the 

possibility of privateer buses parking along the 

B817 which could restrict traffic movements along 

the B187 and local residents general experience 

when using local infrastructure such as footways 

and crossing points.  No additional HGV/ 

abnormal load movements. 

Minor Adverse Permanent Non-significant 

 

Key 

Significant Effect 



 

19-26 

 

19.10 References 

Atkins. (2018). Port of Cromarty Firth Transport Assessment 

Atkins. (2018). Port of Cromarty Firth Framework Travel Plan 

Atkins. (2018). Port of Cromarty Firth Construction Traffic Management Plan 

HITRANS (2017). Regional Transport Strategy. Retrieved from 

https://hitrans.org.uk/userfiles/file/HITRANS%20Main%20Issues%20Report%2017%20high%

20res.pdf 

Scottish Executive. (2005). Planning Advice Note (PAN) 75: Planning for Transport 

Scottish Executive. (2006). National Transport Strategy (NTS). Retrieved from 

https://www.transport.gov.scot/our-approach/strategy/national-transport-strategy/ 

Scottish Government. (2005). Planning Advice Note (PAN) 75. Retrieved from 

http://www.gov.scot/Publications/2005/08/16154453/44538 

Scottish Government. (2014). Scottish Planning Policy (SPP). Retrieved from 

http://www.gov.scot/Resource/0045/00453827.pdf; 

Scottish Government. (2015). Scotland’s National Marine Plan: A Single Framework for 

Managing Our Seas.  Retrieved from 

http://www.gov.scot/Publications/2015/03/6517/downloads#res-1. 

The Highland Council. (2013). The Roads and Transport Guidelines for New Developments 

The Highland Council. (2014). Guidance on the preparation Transport Assessments. Retrieved 

from 

https://www.highland.gov.uk/downloads/file/12194/guidelines_for_transport_assessments; 

Transport Scotland. (2012) Development Planning Management Transport Assessment 

Guidance 

Transport Scotland (2012). The Transport Strategy for the Highlands and Islands. Retrieved 

from https://www.transport.gov.scot/media/4589/planning_reform_-_dpmtag_-

_development_management__dpmtag_ref__17__-_transport_assessment_guidance_final_-

_june_2012.pdf 

http://www.gov.scot/Publications/2005/08/16154453/44538
http://www.gov.scot/Publications/2015/03/6517/downloads#res-1


 

 

 

 
 

 

 

 

 

 

Chapter 20: Navigation 



 
 

Contents 
20 Navigation .............................................................................................................................................. 20-1 

20.1 Introduction ...................................................................................................................................... 20-1 

20.2 Regulations, Guidance and Sources of Information .......................................................... 20-1 

20.3 Baseline ............................................................................................................................................... 20-2 

20.3.1 Port Layout ............................................................................................................................... 20-2 

20.3.2 Existing Vessel Numbers ..................................................................................................... 20-2 

20.4 Navigational Issues ........................................................................................................................ 20-3 

20.4.1 Construction ............................................................................................................................ 20-3 

20.4.2 Operational .............................................................................................................................. 20-5 

20.5 Navigation Management ............................................................................................................. 20-7 

20.5.1 Construction ............................................................................................................................ 20-7 

20.5.2 Operations ................................................................................................................................ 20-7 

20.6 Summary ............................................................................................................................................ 20-8 

20.7 References ......................................................................................................................................... 20-8 

 

 
 



 
 

20-1 

 
 

20 Navigation 

20.1 Introduction 

There is a need to understand potential changes in vessel numbers visiting the Cromarty Firth 

associated with the construction and operation of the proposed Phase 4 Development.  This 

information is required to facilitate the assessment of environmental effects such as potential 

disturbance of birds (Chapter 11: Ecology - Ornithology) and marine mammals (Chapter 12: 

Ecology – Marine Mammals).  

All vessels will adhere to instructions and guidance from the Port of Cromarty Firth’s (PoCF’s) 

Port Manager or designate, as well as the International Regulations for Preventing Collisions 

at Sea (International Maritime Organization as amended,1972).  Navigational risks associated 

with construction works are low and will be managed by existing protocols. There will be an 

increase in vessel movements occurring to the west of the Invergordon Service Base, where 

there were minimal movements before.  This could lead to potential navigational risks; 

however, vessel movements will be coordinated by PoCF and impact of the additional vessel 

movements is not expected to be significant. 

A navigational study has been completed to inform the design of the new Berth 6 [Atkins, 

2018]. As there are no significant risks predicted by the increase in vessel numbers, assuming 

the inclusion of normal vessel movement controls, there is no need for full assessment of 

navigation impacts.    

This Chapter therefore lays out the expected changes in vessel numbers due to construction 

and operations, discusses the navigational issues arising, and details measures that will be 

employed to manage vessel movements to minimise navigational risks.  

20.2 Regulations, Guidance and Sources of Information 

• International Regulations for Preventing Collisions at Sea as amended [International 

Maritime Organization,1972]. 

• Vessel movement records held by Port of Cromarty Firth [PoCF, 2018]. 

• Navigation Study for Berth 6 [Atkins, 2018]. 

• National Marine Plan [Scottish Government, 2015]. 

The Scottish Nation Marine Plan has a section on Transport the following policies are relevant 

to proposed Phase 4 Development: 

• TRANSPORT 1: Navigational safety in relevant areas used by shipping now and in the 

future will be protected, adhering to the rights of innocent passage and freedom of 

navigation contained in UN Convention on the Law of the Sea (UNCLOS). The following 

factors will be taken into account when reaching decisions regarding development and 

use:  

o The extent to which the locational decision interferes with existing or planned 

routes used by shipping, access to ports and harbours and navigational safety. 

This includes commercial anchorages and defined approaches to ports.  

o  Where interference is likely, whether reasonable alternatives can be identified.  

o Where there are no reasonable alternatives, whether mitigation through 

measures adopted in accordance with the principles and procedures 
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established by the International Maritime Organization can be achieved at no 

significant cost to the shipping or ports sector. 

 

• TRANSPORT 4: Maintenance, repair and sustainable development of port and harbour 

facilities in support of other sectors should be supported in marine planning and 

decision making. 

• TRANSPORT 7: Marine and terrestrial planning processes should co-ordinate to:  

o  Provide co-ordinated support to ports, harbours and ferry terminals to ensure 

they can respond to market influences and provide support to other sectors 

with necessary facilities and transport links. 

o Consider spatial co-ordination of ferries and other modes of transport to 

promote integrated and sustainable travel options [Scottish Government, 

2015]. 

20.3 Baseline  

20.3.1 Port Layout 

As shown in Drawing 20.2.3 the existing Berths are to the east of the proposed Berth 6.  

Highland Deephaven is over 6km south west of the Phase 4 Development.  There are a number 

of anchorages in the Firth, the closest to Berth 6 is Anchorage No.4. 

There is a sailing club (Invergordon Boat Club) with associated boat house and slipway 

approximately 1.7km to the west of the development. 

20.3.2 Existing Vessel Numbers 

Table 20.3.1 provides a summary of vessel movements in the Cromarty Firth in the last 5 years.  

PoCF facilities include Berths 1-5, the Queen’s Dock and Saltburn Pier.  The Firth refers to 

vessels which do not actually berth, for example tugs brought in to move oil and gas related 

assets in the Firth, in addition to assets anchored within the Port limits. 

 

Table 20.3.1: Last 5 Year Vessel Movements (PoCF, 2018) 

Facility 2013 2014 2015 2016 2017 Average 

PoCF 690 858 531 532 555 633 

Firth 177 204 212 174 201 194 

Admiralty Pier 166 167 117 117 167 147 

Highland Deephaven 30 14 8 7 8 13.4 

Nigg Energy Park 193 103 211 315 298 224 

Nigg Oil Terminal 113 82 6 6 12 43.8 

Grand Total 1369 1428 1085 1151 1241 1255 
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20.4 Navigational Issues 

20.4.1 Construction  

 Increase in Vessel Numbers 

Table 20.4.1 lays out the vessels required to support construction works, where they will be in 

operation, the predicted vessel movement numbers through the Cromarty Firth, and 

associated timing.   Total vessel movements are predicted to be in the region of 150.   
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Table 20.4.1: Construction Vessels 

Construction 

Step 

Vessels Location Description Movements 

Through 

Firth 

Timing Assumptions/Comments 

Revetment 

Toe Dredge 

Barge for Backhoe Digger 

and Associated Tug 

Revetment area of Phase 4. Tying up at a 

suitable berth when not in use (at nights). 

2  Mobilisation and demobilisation 

movements. 

Tug and Barge for 

Dredging Disposal.  

Filling at Phase 4 then travelling to the 

Sutors disposal ground for disposals. 

Tying up at a suitable berth when not in 

use (at nights). 

10  Assumes barges can take 3,000m3 of 

material.  Includes mobilisation and 

demobilisation movements. 

Quay Wall 

Piling 

Pile Delivery Vessel Travelling from source port, through the 

Moray Firth and Cromarty Firth to deliver 

piles to an available existing berth.  

4  Piles and tie rods assumed to be 

delivered on two vessels. 

Quay Wall 

Piling 

Piling Vessel or Barge and 

Tug. 

Berth 6 quay wall area. Tying up at a 

suitable berth when not in use (at nights). 

2  Mobilisation and demobilisation 

movements. 

Berth 

Dredging 

Barge for Backhoe Digger 

and Associated Tug 

In the Berth 6 dredging area. Tying up at a 

suitable berth when not in use (at nights). 

2  Mobilisation and demobilisation 

movements.  

Suction Dredger or 

Equivalent. 

In the Berth 6 dredging area. 

Travelling to/from the Sutors disposal 

ground for dredge disposal.  Likely to 

carry out the works 24/7. 

18  Assumes 60% of dredge material not 

suitable for reuse 60,000m3 of material 

requires disposal and the dredger can 

hold 7,000m3, a larger vessel would 

give rise to less movements. 

Infilling Material Delivery Vessel Travelling from material source, through 

the Moray Firth and Cromarty Firth to 

deliver infill material direct to Phase 4. 

112  A total of 320,000m3 of material is 

required (dry volume), and that 40% of 

dredge material can be 

reused~40,000m3.  280,000m3 of 

material to be delivered.  Assume 

deliver vessel has 5,000m3 capacity 

(dry volume). 

Various Safety Boat Phase 4 construction area, Tying up at a 

suitable berth when not in use (at nights). 

0  Small boat likely to be delivered by 

road and launched locally. 

Total Movements 150   
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 Collision Risks 

During construction there will be a small vessel moving around the Phase 4 area for crew 

changes and, when required, as a safety vessel, in addition to the tugs and barges associated 

with dredging and piling.  These movements will be to the west of the main Service Base and 

as such should not have significant interactions with other vessels other than with those 

utilising Berth 5.  

As detailed in Table 2.3.1 there are less the 14 movements a year on average to Highland 

Deephaven, hence the number of vessels transiting past the Phase 4 construction site will be 

minimal.  All movements in the Cromarty Firth are coordinated by Port of Cromarty Firth, hence 

there will be appropriate notification and communications in place to minimise collision risks.  

 Man Overboard 

Carrying out construction works from a vessel or from land into the sea poses the risk that 

someone may fall into the water.  Appropriate site health and safety precautions will be in 

place as would be expected.  In addition, the Port and Royal Naval Lifeboat Institute (RNLI) 

have the ability to respond to such an event, and a safety boat will be onsite throughout the 

works. 

20.4.2 Operational 

 Increase in Vessel Numbers 

As noted in Chapter 3, the three-operational scenarios cannot occur concurrently. 

Offshore Renewables Scenario 

Table 20.4.2 provides a 17-month offshore windfarm construction scenario.  Trips assume there 

and back; hence annual movements are a pro-rata of twice the trip numbers.  The load-in 

vessel would deliver components from the windfarm component source port to Berth 5.  The 

load-out vessel would take the preassembled components out to the windfarm site for 

installation.   There is a potential that a service operations vessel/hotel vessel would be 

stationed at the windfarm site during construction.  This is likely to return to shore every 20 

days to restock.  

Table 20.4.2: Offshore Vessel Movements 

Vessel Total Trips  

(17 months) 

Annual 

Movements 

Load-In 75 106 

Hotel Boat 26 36 

Load-Out 25 36 

Total 126 178 

 

The annual movements predicted in Table 20.4.2, assume that the vessel movements are 

distributed evenly throughout a 17-month construction period, however this may not be the 

case.  For the purpose of assessment, a maximum of 200 additional movements per annum 

will be utilised. 

It should be recognised that this scenario will require Berth 5 to be dedicated to the offshore 

renewables work.  This will reduce berth availability from other activities, potentially leading to 
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a reduction in vessel movements from other sectors.  In order to present a worst-case scenario, 

this has not been taken into account. 

Cruise Scenario 

The cruise business is predicted to grow in coming years; both in vessel numbers and size.  As 

discussed in Chapter 2: Background, the development will ensure PoCF has berths suitable for 

the larger vessels.  Table 20.4.3 lays out the projected cruise level numbers for the next 6 years.  

The development of Aberdeen Harbour will provide an additional cruise destination, hence a 

15% substitution to Aberdeen from 2021 onwards is assumed.  The increase in vessel numbers 

from the 2017 baseline of 91 cruise ships berthing is also provided in Table 20.4.3.  

 

Table 20.4.3: Cruise Vessel Visit Numbers 

 2018 2019 2020 2021 2022 2023 

Target 

Number 

96 99 104 109 114 120 

Substitution 

Aberdeen 

0 0 0 16 17 18 

Resultant 

Number 

96 99 104 93 97 102 

Additional 

vessels from 

current 

5 9 13 2 6 11 

 

It is not simple to predict levels moving much further forward, however it should be recognised 

that there are limitations associated with the length of the cruise season, berth availability, the 

total number of vessels visiting Scottish destinations and market share.   A 50% increase on 

2017 levels is deemed to be a worst case scenario (from a navigational perspective).  An 

additional 46 vessels, giving a total of 137 vessels per year, giving rise to an additional 92 

vessel movements. 

Oil and Gas Scenario 

A typical Inspection, Repair and Maintenance (IRM) project involves bringing the asset 

alongside utilising tugs and barges and it being alongside for a period time before returning 

to sea.  Normally this is not less than 1 month but could last 4 or 5 months.  Assuming 3 vessels 

(6 movements) to bring in or remove an asset, each asset visit will give rise to 12 movements.   

It is likely that the new Berth 6 will only be available to IRM projects through the winter months, 

hence it is assumed that no more than 3 assets could visit in one year and therefore 36 vessel 

movements may arise. 

 Collision Risk  

Once operational the new Berth 6 will be operated in line with existing procedures utilised 

within the Firth and across the maritime sector to minimise collision risks.  The Berth will be 

appropriately lit to warn vessels of its location. 
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 Interference with Anchorage 

The swinging area for vessels utilising Berth 6 may interact with any vessel or Mobile Offshore 

Drilling Unit (MODU) positioned at Anchorage No. 4.  Hence this anchorage will need to be 

carefully managed by PoCF’s marine management team once the Berth becomes operational.  

20.5 Navigation Management 

20.5.1 Construction  

The following mitigation will be employed during construction: 

• Prior to any construction works commencing there will be a meeting between the 

construction contractors and the Port Manager or designate to discuss the project and 

associated construction navigational issues. The Port Manager or designate will review 

Risk Assessed Method Statements (RAMS) where navigation is a factor prior to works 

being undertaken; 

• During construction there will be meetings at least weekly with the construction team 

and the Port Manager or designate to ensure that the construction activities planned 

for the coming week and planned Port activities are fully understood and any potential 

clashes resolved;   

• Marine safety information, including local Notices to Mariners and radio navigation 

warnings will be issued as deemed appropriate during the marine works; 

• Information will be provided to the UK Hydrographic Office to allow them to update 

nautical charts and associated publications; 

• All vessels will comply with the International Regulations for Preventing Collisions at 

Sea as amended (International Maritime Organization,1972); 

• PoCF will liaise with the Northern Lighthouse Board to agree the navigational lighting 

requirements of the new Berth 6.  This is likely to include moving the existing green 

lights on the west of Phase 3 onto the western corner of Phase 4;  

• Dredging will be completed as per the design informed by the Navigational Study 

(Atkins, 2018) to ensure that vessels can berth safely without running aground; and 

• Compulsory pilotage of vessels over 60m within the Cromarty Firth reduces the risk of 

navigation incidents for vessels transiting the construction area of Berth 6, i.e. those 

visiting Highland Deephaven/Evanton Spool base.  

20.5.2 Operations 

During operations the use of Berth 6 will be controlled as per PoCF’s existing procedures.  This 

means that:  

• All vessels will be expected to comply with the International Regulations for Preventing 

Collisions at Sea as amended (International Maritime Organization,1972); and 

• The dredged berth pocket will be surveyed at least once every 4 years and dredged as 

required to maintain safe operational draft depths. 

In addition: 

• The use of Anchorage No. 4 will need to be carefully managed to prevent potential 

collision issues associated with the swing area required by larger vessels to berth 

alongside Berths 5 and 6. 
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20.6 Summary 

Construction is likely to require in the region of 150 vessel movements.  The offshore 

renewable scenario gives rise to up to 200 vessel movements a year.  Assuming that Berth 6 

will be utilised for cruise in the summer and oil and gas assets in the winter then the total worst 

case associated annual moves would be 128 vessel movements. 

Appropriate management has been identified to minimise navigational risks in alignment with 

best practice. 
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21 Water Quality 

21.1 Introduction 

To ensure that all the potential impacts regarding water quality are understood and hence 

appropriate mitigation identified, this Chapter systematically reviews the construction and 

operation stages of the project, identifies potential impacts, assesses their significance, and 

identifies appropriate mitigation measures. Chapters associated with this Chapter include 

Chapter 9: Coastal Processes, the ecological Chapters 11-15, and Chapter 18: Materials and 

Waste. 

21.2 Regulations, Guidance and Sources of Information 

21.2.1 Planning Framework 

Relevant water quality policy relating to the Phase 4 Development is provided by the Scottish 

National Marine Plan [Scottish Government, 2015]. The Scottish National Marine Plan provides 

General Planning Principles (GEN), of which the following apply to the water quality 

assessment: 

• GEN 10 Invasive Non-Native Species states: 

Opportunities to reduce the introduction of invasive non-native species to a minimum 

or proactively improve the practice of existing activity should be taken when decisions 

are being made [Scottish Government, 2015]. 

• GEN 12 Water Quality and Resource states: 

Developments and activities should not result in a deterioration of the quality of waters 

to which the Water Framework Directive, Marine Strategy Framework Directive or other 

related Directives apply [Scottish Government, 2015].   

From an onshore planning perspective, Planning Advice Note PAN 79: Water and Drainage 

[Scottish Government, 2006]  states: 

“Assessing the likely impact of new development upon water and waste water 

infrastructure is not always straightforward. Less detailed information on demand is 

available at development planning stages than when submitting development designs 

for connection approval to Scottish Water’s network. Developers need to present 

sufficiently detailed information to allow consultees to comment on the likely impacts” 

[Scottish Government, 2006]. 

In addition to the Scottish level planning advice, The Highland Council adopted the Highland-

wide Local Development Plan (HwLDP) in 2012 [Highland Council, 2012]. The HwLDP lays out 

the planning policies relevant to water quality:    

• 63: Water Environment 

• 66: Surface Water Drainage 

21.2.2 Regulatory Framework 

21.2.2.1 Water Framework Directive 

The key purpose of the Water Framework Directive (WFD) is to establish a framework for the 

protection of inland surface waters, transitional waters, coastal waters and groundwater 

[European Parliament, 2000].  The framework aims to: 
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• Prevent further deterioration and protect and enhance the status of aquatic 

ecosystems and, with regards to their water needs, terrestrial ecosystems and wetlands 

directly depending on the aquatic ecosystems; 

• Enhance protection and improvement of the aquatic environment, inter alia, through 

specific measures for the progressive reduction of discharges, emissions and losses of 

priority substances, and the cessation of phasing-out discharges, emissions and losses 

of the priority hazardous substances; and 

• Ensure the progressive reduction of pollution of groundwater and prevent its further 

pollution. 

Under the WFD, member states are required to achieve “good ecological status” in inland 

surface waters, transitional waters, and coastal waters.  Ground waters must also be protected 

and restored to ensure the quality of dependant surface water and terrestrial ecosystems.  The 

WFD is formally transposed into national legislation through the Water Environment and 

Water Services (Scotland) Act 2003 [Scottish Parliament, 2003].  The requirements for river 

basin management planning are detailed in this Act.  It also lays out the process for the 

implementation of the Controlled Activities Regulations discussed in Section 21.2.2.2. 

Classified waterbodies receive legal protection under the Environmental Liability (Scotland) 

Regulations 2009, which make it an offence to have an adverse impact on a waterbody that is 

consistent with deterioration in the water’s status or potential under the WFD [Scottish 

Ministers, 2009].  The WFD identifies the quality elements relevant for the determination of 

surface water ecological status.   

21.2.2.2 Controlled Activities Regulations 

The Water Environment (Controlled Activities) (Scotland) Regulations 2011 (as amended) (CAR 

Regulations) [Scottish Ministers, 2011] are intended to control activities likely to have an 

impact upon the water environment (i.e. pollution, abstraction, impoundment and 

engineering).  Such activities are controlled at three different levels depending on the potential 

risks: 

• General Binding Rules (GBRs): cover low risk activities for which there is no need to 

contact the Scottish Environment Protection Agency (SEPA).  However, a person 

undertaking an activity controlled by the GBRs must abide by any rule in the 

regulations which is applicable to the activity; 

• Registration: also covers low risk activities, but those which may cause a cumulative risk 

to the water environment.  Such activities must be registered with SEPA, who may 

impose conditions, but only so far as to describe the activity; and 

• Licensing: for higher risk activities which require site specific rules, or where constraints 

on an activity are required.  Such activities will be regulated through a CAR License 

which must be sought through SEPA.  

21.2.3 Guidance 

Measures will be taken to minimise pollution by following best practice as detailed within: 
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• WFD Assessment; Estuarine and Coastal Waters [Environmental Agency, 2017]; 

• Guidance for Pollution Prevention (GPP) 5: Works and Maintenance in or Near Water 

[SEPA, 2018]; 

• Pollution Prevention Guidance (PPG).6: Work at Construction and Demolition Sites 

[SEPA, 2014]; 

• PPG22: Dealing with Spills [SEPA et al., 2011]; 

• Guidance on Marine Non-Native Species [GreenBlue, 2013]; 

• Coastal and Marine Environmental Site Guide (C584) [Budd et al., 2003]; 

• Good practice guidelines for ports and harbours operating within or near UK European 

marine sites [ABP Research, 1999];  

• Marine Biosecurity Planning: Guidance for Producing Site and Operation-Based Plans 

for Preventing the Introduction of Non-Native Species [Payne et al., 2014]. 

• The Alien Invasive Species and the Oil and Gas Industry Guidance [IPIECA & OGP, 2010]; 

and 

• Scottish Natural Heritage advice on Marine Non-Native Species [SNH, 2017]; 

SEPA’s Land Use planning system note [SEPA, 2016a] provides standing advice on the 

following topics relevant to the Phase 4 Development: 

• Maintenance dredging activities; 

• Capital dredging activities and disposal at licensed offshore sea disposal site; 

• New rock armour (coastal revetment); and 

• Extension to existing piled structures within and outwith harbour confines. 

It also provides advice on Marine Non-Native Species referring to guidance documents 

included in the list above and points to the GB Non-Native Species Secretariat website for 

additional guidance [Secretariat, 2018]. 

21.3 Method of Assessment 

As the potential impacts are primarily associated with pollution incidents, a risk assessment 

approach has been employed for this assessment.  The potential impact magnitude combined 

with the probability of the impact occurring give the overall impact significance.  A qualitative 

approach has been used.   

21.3.1 Baseline Methodology 

Various information sources have been used in the completion of this assessment in order to 

understand the current baseline water quality. These include SEPA’s River Basin Management 

Planning (RBMP) Interactive Map, which shows a graphical representation of terrestrial water 

bodies in the area and provides the meta data associated with these bodies [SEPA, 2011]. 

Marine water quality information has been sourced from the Scottish Government’s Marine 

Scotland Maps [Scottish Government, 2018] and SEPA’s Water Classification Hub [SEPA, 

2016b]. This shows the water quality features within the marine environment of Scotland. 

The receptors that may be affected by water quality effects arising from the construction and 

operation of the proposed Phase 4 Development are identified. 

21.3.2 Magnitude of Impact 

To determine the risk associated with the construction and operation of the Phase 4 

Development with regards to water quality; a risk-based approach that uses probability and 

impact magnitude to determine the significance of impact has been utilised. Table 21.3.1 
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provides levels of impact and examples of what would constitute these levels. Table 21.3.2 

defines the levels of probability.  

 

Table 21.3.1: Definitions of Impact Magnitudes 

Magnitude of Impact Examples of Impact/ Effect Magnitude 

High 

Material reduction in water quality. Characteristics 

may include: 

• Significant diffuse pollution. 

• Ecological impact e.g. fish deaths.  

• Medium to long term impacts. 

• Reduction in water quality status. 

Medium 

Reduction in water quality, measurable change. 

Characteristics may include: 

• Visible signs of pollution. 

• Minor diffuse pollution. 

• Measurable changes in water quality. 

• Minor harm to the ecosystem. 

• Reversible with no long-term impacts. 

Low 

Small changes to the water quality, which are 

detectable but do not pose harm.  Characteristics 

may include: 

• Localised pollution incident with reversible 

effects. 

• Potential visible signs of pollution. 

• No medium-term impacts. 

• No impacts on the ecosystem. 

 

Table 21.3.2: Probability of Impact Occurring 

Level of Probability Definition of Probability 

Highly Likely >1 in 1 year 

Likely  <1 in 1 year but >1 in 10 years  

Unlikely <1 in 10 years but >1 in 100 years 

Very Unlikely <1 in 100 years 
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21.3.3 Significance Evaluation  

The significance of evaluation, based on a risk-based system, uses the following matrix 

approach to determine the overall impact significance (Table 21.3.3). Yellow is used to 

highlight significant impacts 

Table 21.3.3: Impact Assessment Matrix 

Impact 

Assessment 
Probability 

Magnitude Highly Likely Likely Unlikely Very Unlikely 

High 
Major: 

Significant 

Moderate: 

Significant 

Moderate: 

Significant 

Minor: Non-

Significant 

Medium 
Moderate: 

Significant 

Moderate: 

Significant 

Minor: Non-

Significant 

Negligible: 

Non-Significant 

Low 
Minor: Non-

Significant 

Minor: Non-

Significant 

Negligible: 

Non-

Significant 

Negligible: 

Non-Significant 

Negligible 

Negligible: 

Non-

Significant 

Negligible: 

Non-

Significant 

Negligible: 

Non-

Significant 

Negligible: 

Non-Significant 

Key 

Significant Effect 

The matrix is utilised to calculate un-mitigated impact significance and then reapplied taking 

account of mitigation to identify the residual impact posed by the proposed Phase 4 

Development. 

21.3.4 Water Framework Directive 

In the absence of Scottish guidance, the Environment Agency’s WFD Assessment guidance 

[Environmental Agency, 2017] has been applied where practicable. 

The Phase 4 Development is not deemed to be low risk, which has been confirmed in the 

Environmental Impact Assessment (EIA) scoping response for the proposed development, 

which stated that a WFD assessment is required (see Appendix E.1).  The Environment Agency’s 

WFD assessment scoping template has been completed where applicable and is provided in 

Appendix U.1.  The scoping process determines which factors need to be included within the 

WFD assessment process.  

A number of the elements have been covered in other Chapters of this report, namely: 

• Chapter 9: Coastal Processes, Ground Conditions and Contamination – Hydro 

morphology 

• Chapter14: Ecology: Diadromous Fish - Biology 

• Chapter 15: Ecology: Benthic and Intertidal Ecology – Biology 

The water quality assessment completed in Sections 21.5.1 and 21.5.2 focus on the chemical 

and physio-chemical elements.   A WFD assessment synergising information from all these 

chapters is provided in Section 21.5.3.  As stated in the WFD: Temporary effects due to short-

duration activities like construction or maintenance do not count as deterioration if the water 

body would recover in a short time without any restoration measures. Therefore, the WFD 
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assessment will concentrate on permanent impacts associated with construction and 

operational impacts.  

21.4 Baseline  

21.4.1 Regional and Local Water Quality  

The transitional waters in the Cromarty Firth are split into two water bodies; Inner (Identifier 

200443) and Outer (Identifier 20442) in the RBMP.  The Phase 4 Development is situated on 

the eastern end of the Inner Cromarty Firth, within a kilometre of the western boundary of the 

Outer Cromarty Firth; as such both have been considered. Both water bodies are classified with 

an overall status of Good with Medium confidence with overall ecological status of Good and 

overall chemical status of Pass.  

As discussed in Chapter 14: Ecology – Diadromous Fish, multiple rivers flow into the Cromarty 

Firth [SEPA, 2011]. Information with regard to their status is provided in Appendix U.1.  As the 

proposed Phase 5 Development is down stream of the rivers there is no potential for their 

water quality to be impacted by the proposed development, hence they have not be 

considered in detail here [SEPA, 2011].    

The Cromarty Firth is tidal and hence is connected to the Moray Firth, and the wider North 

Sea. The Cromarty Firth adjoins to a single RBMP area within the coastal waters of the wider 

Moray Firth; this is the Hilton of Cadboll to Whiteness Head area (Identifier 200501) [SEPA, 

2011]. This waterbody quality is currently classed as overall status of High with High confidence 

in 2008 with overall ecological status of High and overall chemical status of Pass. 

The Cromarty Firth can be described as relatively pristine with regard to the presence of Marine 

Non-Native Species (MNNS). No MNNS were recorded during the benthic survey, and only 

one species of MNNS has been recorded in the area; the Darwin’s or Acorn barnacle.  Red 

algae has been identified in the adjacent Moray Firth, but this is not known to be present in 

the Cromarty Firth.  Further detail is provided in Chapter 15: Benthic Ecology.   

The closest bathing waters to the development are at Rosemarkie, approximately 37km by sea.  

There are no nutrient sensitive areas in the vicinity of the development. 

Loch Glass and River that runs through Glen Glass, discharging into the Cromarty Firth 

approximately 600m South of Highland Deephaven, is the only surface water - drinking water 

protected surface area between the Beauly and Dornoch Firths [SEPA, 2007].  The drinking 

water protection area associated with Glen Glass is upstream of the Cromarty Firth and non-

tidal, as such it is impossible for water quality effects on the Cromarty Firth to affect this area.  

It will therefore not be considered further. 

There are groundwater drinking water protection zones all-round the Cromarty Firth.  The one 

closest to the Phase 4 Development is Nigg Bay Coastal Sand and Gravel (Identifier 150349), 

which had a status of Pass in 2009 [SEPA, 2011].  

The Cromarty Bay on the south side of the Cromarty Firth; 1.5km southwest of the proposed 

Phase 4 Development, is classed as a Shellfish Water (Identifier UKS7992317, Water 

Classification ID PASWPA11) its 2014 status was Fair [SEPA, 2016b]. 
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The Cromarty Firth Special Protection Area (SPA) is immediately to the north of the proposed 

development. 

21.5 Impact Assessment 

21.5.1 Construction Effects 

21.5.1.1 Increased Sediments in the Water Column 

Dredging (revetment toe dredge and berth dredge), dredged disposal, and the placement of 

rock revetment and in-fill material all have the potential to increase sediments in the water 

column. Increased sediments in the water column can cause increased turbidity and can have 

negative effects on ecological receptors (see Ecology Chapters 11-15).  In the case of dredging, 

sediments are in the water column primarily because they have been ‘dropped’ into it.  As such 

they are passing down through the water column hence, are not strictly speaking suspended 

solids.   

Suspended solids are small solid particles which remain in suspension in the water as they are 

colloidal; particles which are so small that gravity doesn’t cause them to settle out, or particles 

which remain in suspension due to the motion of the water.   

Alternatively, sediments can be temporarily suspended in the water column due to agitation 

caused by works and drop out of suspension when agitation ceases.  There may be a small 

proportion of sediments that are suspended due to their size, but this is unlikely to be the bulk 

of material.  As such the terminology utilised throughout this chapter and the Ecology 

Chapters 11-15, refers to increased sediments in the water column to cover all aspects. 

SEPA requires that any dredging activity takes place out with the bathing water season if there 

are bathing waters within 2km of the development. As the closest bathing waters to the 

development were identified as being at Rosemarkie, approximately 37km by sea; no impacts 

on bathing waters are expected.  

The use of the appropriate quality of materials (low fines) for the revetment works will ensure 

that increases in sediments in the water column associated with this element of the works are 

negligible and won’t be assessed further. This requirement will be detailed in the Construction 

Environmental Management Document (CEMD). 

Toe Dredge 

The toe dredge shall utilise a backhoe dredger, which will be utilised to dig the revetment 

trench.  The revetment trench to the north is within water depths of less than 1m Chart Datum 

(CD).  Most of the west revetment is also in shallow waters 2-3m (Drawing 30.3.3).  The area is 

subject to low current speeds (see Chapter 9: Coastal Processes, Ground Conditions and 

Contamination).  Therefore, sediment agitated during dredging, or falling from the excavator 

bucket during removal will quickly drop through the shallow water column back to the seabed. 

The low current speeds also mean that any increased sediment loading will be highly localised.  

The quantities involved are less than 10,000m3.  The dredged material may be placed directly 

into the infill area (side-swiped), again into shallow water which will allow it to drop out quickly 

from the water column.  The small volumes, shallow waters and low currents will therefore give 

rise to a low magnitude of impact, the probability is highly likely giving rise to a temporary, 

minor, Non-Significant impact. 
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Berth Dredge 

The berth dredge is likely to utilise a cutter suction hopper dredger. Suction dredgers extract 

water with the sediments, as such a degree of overflow is required to fill the hoppers.  This will 

result in localised increases in water column sediment loading. Observations during the Phase 

3 construction of a similar dredger operating at the Nigg Energy Park, and during Port of 

Cromarty Firth’s (PoCF’s) recent channel dredge campaign, indicate that the resulting sediment 

plumes dispersed quickly and did not occlude the width of the Firth.   The overflow is limited 

to the end of each hopper load and as such is not a continuous activity. The resultant 

magnitude of impact is low, while the probability is highly likely, giving rise to a temporary, 

minor, Non-Significant impact. 

Dredge Disposal 

Dredge spoil from the revetment toe and berth dredge campaigns which is not suitable for 

use as infill will be disposed of to the Sutors spoil disposal site.  Vessels/barges with bottom 

opening doors will be used for all disposals.  These allow materials to drop directly from the 

bottom of the vessel into the water, minimising the energy associated with the drop, as well 

as the duration of the disposal.  The spoil drops in a single event under gravity to the seabed.  

Small sediment particles will be temporarily suspended in the water column which can give 

rise to a visible plume. Fourteen disposals trips have been predicted (see Chapter 20: 

Navigation). 

Observations of spoil disposal operations during the Phase 3 Development construction works 

showed that the dredged sediments dropped out of the water column quickly.  The maximum 

size of the observed plumes extended approximately 500m from the disposal vessel and 

persisted for no more than 30min after the disposal was complete.  Increased sediment loading 

in the water column associated with dredge spoil disposals are highly likely but will be short 

lived and localised, hence the magnitude of impact is assessed as low, giving rise to a 

temporary, minor, Non-Significant effect. 

Infilling 

Ideally the rock revetment and piling would be completed prior to infilling commencing. The 

rock revetment and quay wall would act as a permeable bund and provide a physical barrier 

to retain infill material.  Due to the constrained construction programme, there is a potential 

that infilling will need to start prior to the outer structure being completed.  Hence temporary 

measures (rock berms and potentially silt curtains) will be utilised to form an area isolated from 

the wider Cromarty Firth for infilling purposes. These measures are considered to be primary 

mitigation, since failure to provide them would result in the infilling operations being 

unsuccessful, as too much material would be lost. 

Infilling will start at the northern side, such that it is kept away from any ongoing piling or 

revetment works.  A weir system will be installed to allow excess water to escape the infill area, 

whilst ensuring sediments are retained. 

Infilling activities require high volumes of materials to be placed into the reclamation area. 

Where dredged material is reused as infill material, it will be pumped directly from the suction 

dredger’s hopper into the reclamation area. If marine sourced material (see Chapter 18: 

Materials and Waste) is to be utilised in the infilling, it will also be pumped directly from the 

vessel into the reclamation area. In both cases, the material will have a high-water content, 
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which allows it to be pumped as a slurry.  In order to retain the infill material, whilst allowing 

the water to escape, sufficient residence time needs to be provided, to allow the sediments to 

drop out of the water. This is achieved through the combination of a large settlement area 

within the infill site, and a weir which retains the material but allows the water to overtop and 

return to the Firth.  Materials will be pumped in at a distance from the weir, and temporary 

bunds will be constructed in order to increase the distance between the entry and exit points, 

allowing time for the solids to settle out before the water reaches the weir.  This will minimise 

the escape of solids from the reclamation area. Once the water is removed, the infill material 

will be redistributed and compacted by plant, prior to delivery of the next load. 

If quarried material is utilised it will be placed into the infill area dry and the material will enter 

at a much slower rate than if pumped in as a slurry.  As such while the water within the 

reclamation area will be displaced, this will be at a rate where it will naturally permeate through 

the revetments, and sediments will be retained by the geotextile fabric. No weir system, or 

outflows of water will therefore be required for dry fill.  However only wet material infill will be 

considered in this assessment, as the worst-case scenario.  

During normal operations, the release of infill materials to the Cromarty Firth should be 

minimal. However, there is a risk that there could be a significant release of sediments in the 

event of failure or breakdown.  This could be associated with the collapse of a retaining bund, 

a break in the delivery pipe, or a problem with the weir system resulting in a lack of residence 

time.  The probability of a release is classed as likely and, if not resolved promptly, impacts up 

to medium could be experienced, giving rise to a temporary moderate, Significant impact. 

21.5.1.2 Potential Loss of Containment 

As discussed in Chapter 18: Materials and Waste, there will be a number of potential pollution 

sources on the construction site and associated vessels including: 

• Fuel oil/diesel associated with construction plant, vessels and vehicles; 

• Hydraulic fluids and oils associated with construction plant and vessels; 

• Concrete; and 

• Cement wash. 

These will be appropriately stored and handled as discussed in Chapter 18.  However, if a loss 

of containment were to happen then there could be harm caused to the environment.  As such 

the risk of impacts on water quality are assessed here.   Table 21.5.1 provides an assessment 

of the pollution risks likely to be present on the construction site.   It utilises the source, 

pathway, receptor model with the Cromarty Firth being the receptor.  Effects on other 

receptors are considered within the Ecology Chapters 11 to 15. 

Refuelling of vessels is part of normal operations at the Invergordon Service Base and is 

covered under their procedures, as discussed in Section 21.5.2.3.  As such it will not be 

considered further.  

PoCF already has in place procedures for oil spill response. This mitigates the risk of there 

being an accidental spill. Any accidental spills would be temporary in nature.
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Table 21.5.1: Loss of Containment Impact Assessment 

Source Scenario Pathway Probability 
Impact 

Magnitude 
Impact Significance 

Fuel Storage 

Bowser (20m3 

of Diesel)  

Loss of full containment. 

 

Spillage to ground 

potential to reach water. 

Unlikely 

Oils storage regulations will be 

complied with, hence loss of all 20m3 

is unlikely. 

Medium 
Minor: Non-

Significant 

Refuelling 

Activities 

Loss of containment during 

refuelling (<20l). 

Spillage to ground 

potential to reach water. 

Likely 

Multiple refuelling activities carried 

out, increasing probability of human 

error. 

Low 
Minor: Non-

Significant 

Vehicles or 

Plant 

Accidently damage to fuel 

tank, loss of contents (<100l). 

Spillage to ground 

potential to reach water. 

Unlikely 

Appropriately trained and certified 

drivers / operators. 

Banksmen in place etc. 

Construction Traffic Management 

Plan. 

Low 
Minor: Non-

Significant 

Plant – 

Hydraulic 

Fluids 

Loss of hydraulic fluid, due to 

pipe burst. 

Spillage to ground 

potential to reach water. 

Highly Likely 

Experience from Phase 3, hydraulic 

pipes fail from time to time.  

Low 
Minor: Non-

Significant 

COSHH Store: 

Hydraulic 

Fluids, 

Maintenance 

Oils, 

Chemicals. 

Loss of containment during 

handling etc of hydraulic 

Fluids, maintenance oils, 

chemicals, will all be small 

volume 5l to 200l. 

Spillage to ground 

potential to reach water. 
Unlikely Low 

Minor: Non-

Significant 

Tug 

Accidental damage to fuel tank 

loss of contents (<10m3) for 

example while manoeuvring 

around the construction site. 

Spillage directly to 

water. 

Unlikely 

Masters of the vessels will be 

appropriately trained.  Aware of any 

underwater obstacles associated with 

Medium 
Minor: Non-

Significant 
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the construction site (re part 

completed revetments). 

Cutter Suction 

Hopper 

Dredger 

Accidental damage to fuel tank 

loss of contents (<500m3). 

Spillage directly to 

water. 

Very Unlikely Masters of the vessels 

will be appropriately trained.  The 

cutter suction hopper dredger 

shouldn’t be working near 

submerged structures. 

High 
Minor: Non-

Significant 

Key 

Significant Effect 
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21.5.1.3 Introduction of Marine Non-Native Species 

The introduction of MNNS has the potential to result in severe ecological impacts, which in 

turn can result in major economic costs due to the difficulty in trying to eradicate a species 

once it has been introduced. The vector with the greatest risk of introducing MNNS associated 

with the Phase 4 Development is the vessels that will be brought to the site to facilitate the 

works, including dredgers, barges, tugs, and cargo ships. Vessels travelling from other ports 

and harbours can transport MNNS via their ballast water and, to a more limited extent, through 

biofouling (marine growth) on hulls [Pearce et al., 2012]. Further detail on the vessel 

movements expected during the construction phase of the Phase 4 Development is provided 

in Chapter 20: Navigation. There is also the potential that other plant brought to the 

development which have been working at other marine sites, such as excavators, could 

introduce MNNSs via soils and sediment trapped in tracks and buckets.  

As detailed in Chapter 15: Ecology - Benthic, the Cromarty Firth is relatively pristine in relation 

to MNNSs, with very few non-native species identified in the area.  The area is also very 

ecologically sensitive, with numerous designated marine habitats which could be affected 

through the introduction of MNNS. The duration of such an impact would be long-term to 

permanent, due to the difficulties in eradicating a MNNS once it is established. As such the 

level of impact resulting from the introduction of a MNNS is assessed as high. 

With regard to the potential for introduction of MNNS via vessel ballast water, the 

International Maritime Organization (IMO) ratified the International Convention for the Control 

and Management of Ships’ Ballast Water and Sediments Management (Ballast Water 

Management (BWM) Convention) in September 2017.  This requires all commercial vessels to 

adopt an approved ballast water management plan, involving either the exchange of ballast 

water outwith coastal waters, or the treatment of ballast water to denature potential MNNSs.  

PoCF require that all vessels visiting the Invergordon Service Base are fully IMO compliant, 

including the BWM Convention.  As such the ballast water vector for MNNS is effectively 

removed.  The probability of MNNS being introduced is therefore assessed as very unlikely, 

resulting in a long term, minor Non-Significant impact. 

Implementation of the BWM Convention does not mitigate the risk of a MNNS being 

introduced via biofouling on a vessel. However, this vector is considered to carry a lower risk 

of MNNS introduction than ballast water. Furthermore, the Invergordon Service Base is already 

a busy, international Port, and is frequently visited by vessels from around the UK, Europe, and 

wider world. The vessels that will be brought to site to facilitate the Phase 4 Development are 

unlikely to originate from a region not already serviced by the existing facility. As such, the 

construction vessel movements are unlikely to constitute a change from baseline conditions 

with respect to the potential for introducing MNNS. Therefore, the probability of MNNS 

introduction occurring through biofouling of vessels is assessed as unlikely, and the resulting 

impact assessment is long term, minor Non-Significant. 

The probability of MNNS being introduced via sediments and soils trapped on plant that are 

mobilised to site is considered to be unlikely. This is due to the fact that the soils and sediment 

which could act as a vector are likely to dry during transit to site, greatly reducing the 

probability of a MNNS surviving the journey to the Phase 4 Development. The resultant impact 

is therefore assessed as long term, minor, Non-Significant.   
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21.5.2 Operation Effects 

21.5.2.1 Increased Sediment in the Water Column 

The new deep-water pocket that will be dredged for the new Berth 6, is likely to be gradually 

backfilled through natural coastal processes and sedimentation, as detailed in Chapter 9: 

Coastal Processes.  This material will need to be routinely removed from the dredged pocket, 

in order to preserve the necessary depths at the new berth; with the sediment muddling 

predicting that maintenance dredging will be required in the area every 3-4 years. As a result, 

the Phase 4 Development will increase PoCF’s maintenance dredging requirements.  

Maintenance dredging will likely involve the use of backhoe and trailing suction hopper 

dredgers to remove material at the Invergordon Service Base, and disposal of the dredged 

spoil under a separate marine licence at the designated Sutors spoil ground.  The potential 

water quality impacts of dredging and spoil disposal are discussed in Section 21.5.1.1. 

PoCF already have a maintenance dredging requirement, in order to preserve the depths of 

their existing berths and approaches. Due to the mobilisation costs associated with bringing 

dredging equipment to site, it very likely that the Berth 6 (new berth constructed during the 

Phase 4 Development) maintenance dredging will be conducted concurrently with PoCF’s 

existing maintenance dredging campaigns. As such, the frequency of maintenance dredging 

is unlikely to increase from the current baseline due to the Phase 4 Development, however the 

duration of each campaign is likely to increase slightly in order to accommodate the extra 

material from Berth 6.  Increases in the duration of the existing maintenance dredging 

campaigns is unlikely to constitute a detectable change from baseline water quality conditions, 

and as such the magnitude of the impact is assessed as negligible, while the probability is 

highly likely, resulting in a long term, negligible, Non-Significant effect.  

21.5.2.2 Surface Water Discharges 

As detailed in Chapter 3: Project Description, the Phase 4 Development includes the provision 

of a surface water drainage system.  The new laydown area will be drained utilising a French 

drainage system in conjunction with the quayside apron slab runoff captured via channel 

drains installed to the landward end of the slab. All impermeable surfaces will be graded to 

channel surface water towards the drains.  Both drainage systems will discharge into the 

Cromarty Firth via a single drainage discharge system which will include appropriately sized 

interceptors. A penstock valve will also be provided, thus permitting cessation of discharge 

into the Cromarty Firth if required.   

The surface water drainage system has the potential to act as a pathway for pollutants from 

the new development into the marine environment, including sediment laden water or 

hazardous substances in the event of a loss of containment (see Section 21.5.2.3), resulting in 

a reduction in water quality.   

However, the provision of an oil and silt interceptor removes the pathway for sediments and 

oily substances, since these will be retained in the interceptor, while uncontaminated water 

discharges into the Cromarty Firth.  It is acknowledged that the interceptor does not break the 

pollution pathway for hydrophilic or soluble contaminants, since these will flow freely through 

the oil and silt interceptor along with the water. Mitigation for this pathway is provided via the 

penstock valve, which can be used to stop the discharge in the event of a hydrophilic or soluble 

contaminant entering the drainage system, allowing the contaminant to be recovered before 

it reaches the marine environment.     
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In addition to the above, all discharges from the Phase 4 Development surface water drainage 

system will be compliant with, and appropriately licenced under, The Water Environment 

(Controlled Activities) (Scotland) Regulations 2011.  In order for a discharge to be licenced 

under the CAR Regulations, it is necessary to demonstrate that it will not result in any 

degradation in water quality of the receiving water bodies.  

Therefore, considering the primary mitigation provided by the oil and silt interceptor, and the 

penstock valve control, together with the necessity to comply with the CAR regime, the 

probability of surface water drainage discharges from the Phase 4 Development resulting in a 

deterioration of water quality in the Cromarty Firth is assessed as very unlikely. The resulting 

impact is therefore minor: Non-Significant.    

21.5.2.3 Potential Loss of Containment 

None of the proposed operational activities require bulk use or storage of chemicals, fuels or 

substances that aren’t already stored or utilised at the Invergordon Service Base or by vessels 

currently visiting the Port.   As such PoCF’s existing plans and procedures are in place to cover 

these aspects. 

PoCF, under its duties as a Statutory Harbour Authority, is responsible for ensuring safe 

navigation and regulating the water space under its jurisdiction.   As such it is expected that 

PoCF, in conjunction with the emergency services where appropriate, will take a major co-

ordination role when dealing with marine incidents.  In the case of incidents on the shores of 

the Cromarty Firth, PoCF will give what assistance they can to the emergency services to 

undertake their statutory responsibilities.  

The Port Major Incident Plan details the response procedures in the event of a major incident.  

A number of incidents are covered by the plan, including pollution incidents.  

The incident plan lays out communication channels, the command and control structure and 

links with the emergency services.  It also identifies resources that may be available and contact 

numbers for emergency services; plus agencies such as: the Scottish Environment Protection 

Agency (SEPA), Marine Scotland and Scottish Natural Heritage (SNH); Oil Spill Response 

Assistance and Wildlife Groups including the Scottish Society for the Prevention of Cruelty to 

Animals who could assist with sick or injured wildlife. 

The plan is regularly updated to ensure it remains current.  PoCF staff carry out regular 

exercises to ensure they know what to do if an incident does occur. Not all incidents will be 

‘Major’ however the plan provides information that is of use to manage any scale of incident. 

In addition to the Major Incident Plan there are various other supporting plans and procedures 

to address specific issues.  An Oil Spill Contingency Plan is in place for dealing with oil spills 

during the bunkering of gas oil and works associated with oil rig works and their associated 

supply vessels.   

The operations planned for the Phase 4 Development do not constitute a change from the 

current baseline conditions, existing plans and procedures are adequate to cover the risks 

posed, and the proposed Phase 4 drainage design affords similar protection as exists 
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elsewhere on the Invergordon Service Base.   As such an assessment of the risk posed by a loss 

of containment associated with the operation of the Phase 4 Development is not required. 

21.5.2.4 Introduction of Marine Non-Native Species 

The only potential vectors for the introduction of MNNS associated with the operation of the 

Phase 4 Development is through vessels visiting the new facility, via ballast water and 

biofouling. The implementation of the BWM Convention by all vessels vising the facility 

effectively removes the ballast water vector, as detailed in Section 21.5.1.3. With regard to 

biofouling, the Phase 4 Development will not significantly increase the number of vessels 

visiting the Invergordon Service Base, nor is it likely to result in vessels transiting to the facility 

from novel regions, not previously serviced through PoCF’s current operations.  Therefore, 

while the magnitude of impact is high, the probability of MNNS introduction occurring 

through vessels utilising the Phase 4 Development is assessed as unlikely, and the resulting 

impact assessment is long term, minor Non-Significant. 

21.5.3 Water Framework Directive Assessment 

The WFD Scoping Report provided in Appendix U.1 identifies the need to assess hydro 

morphology, habitats, fish, protected areas and invasive non-native species.    

21.5.3.1 Potential Impacts & Deterioration Assessment 

The Joint Nature Conservation Committee’s (JNCC’s) Pressure-Activity Database has been 

utilised to identify potential impacts associated with construction and operational activities 

(Table 21.5.2).  The pressures have been assessed within other sections of this report, which 

have informed the deterioration assessment provided in Table 21.5.2. 

No significant chemical, biological or hydro-morphological affects are predicted.  As such 

there will be no reduction in the status of the Inner or Outer Cromarty Firth WFD status 

associated with the Phase 4 Development.
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Table 21.9.1: Summary of Impacts 

Activity 
Pressure 

Theme 
Pressure 

Chapter 

No. 
Deterioration Assessment 

Significance of 

Residual Effect 

Land 

Reclamation  

Hydrological 

Changes 

(inshore/ local) 

Water flow (tidal current) 

changes – local. 
9 

Changes to current speed. Very localised, small changes 

permanent effect of low magnitude. 

Minor:  

Non-Significant 

Land 

Reclamation 
Physical Loss 

Physical change (to another 

seabed type). 
9 

6.3Ha of seabed will be covered by the development.  

This is a small area in the context of the Inner Cromarty 

Firth and it is not a rare or valuable seabed type. 

Negligible:  

Non-Significant 

Piling 
Physical 

Damage 

Penetration and/or 

disturbance of the substrate 

below the surface of the 

seabed.  

9 

The geology of the seabed where the piling works is to 

be completed is not of particular value.  Penetrations 

will cause disturbance but will not deteriorate the overall 

value of the Inner Cromarty Firth seabed. 

Negligible:  

Non-Significant 

Dredge, 

Dredge 

Disposal 

and Land 

Reclamation 

Physical 

Damage 

Changes in suspended 

solids. 
21 

Localised, short-term increases in suspended solids have 

been predicted, however these do not have the 

potential to affect the WFD status.   

Minor:  

Non-Significant 

Land 

Reclamation  

Physical 

Damage 
Siltation rate changes. 9 

Changes to sedimentation have been assessed, these 

are localised around the Phase 4 Development.  Infilling 

of the new dredged pocket at Berth 6 will require 

maintenance dredging. 

Negligible:  

Non-Significant 

Dredging 

Land 

Reclamation 

Physical 

Damage 

Habitat structure changes - 

removal of substratum.  
15 

The habitat that will be lost due to the infilling and land 

reclamation a limited area in the context of the Inner 

Cromarty Firth, and it is not assessed as a rare or 

sensitive habitat type. 

Minor:  

Non-Significant 

Piling 
Other physical 

pressures 
Underwater noise changes. 7 & 12 

Increased noise levels associated with piling, will be 

temporary and reversible and as such will not have a 

long-term effect on the Inner and Outer Cromarty Firth.  

Appropriate mitigation has been identified to minimise 

effects on marine mammals. 

Minor:  

Non-Significant 
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Activity 
Pressure 

Theme 
Pressure 

Chapter 

No. 
Deterioration Assessment 

Residual 

Significance 

Dredging 

General 

Construction 

and 

Operation 

Activities 

Pollution and 

Other Chemical 

Changes 

Non-synthetic compound 

contamination – overall. 

9, 11-

15,18 and 

21 

The ground conditions have not identified contaminates 

in the seabed that could be released during 

construction works.  

Appropriate material and waste management during 

construction works will minimise pollution risks.  

Potential Loss of containment issues have been 

assessed in this chapter.  Appropriate mitigation will 

reduce the risk of pollutants reaching a water course, 

the volumes release and the spread of pollution.  Main 

potential pollution sources are oils, fuels and cement 

washings during construction activities.  

Potential pollution effects have been assessed in the 

ecological chapters.  

Minor:  

Non-Significant 

Pollution and 

Other Chemical 

Changes 

Non-synthetic compound 

contamination - Transition 

elements & organo-metals. 

Pollution and 

Other Chemical 

Changes 

Non-synthetic compound 

contamination - 

Hydrocarbon & PAH 

Contamination. 

Pollution and 

Other Chemical 

Changes 

Synthetic compound 

contamination. 

Operations 
Other Physical 

Pressures 
Introduction of light. 3 & 16 

Lighting designed such that it will be focused on the 

operational areas and be optimised from the tasks in 

hand thereby it should not affect ecological or human 

receptor. 

Negligible:  

Non-significant 

Vessel 

Movements 

Other Physical 

Pressures 
Death or injury by collision. 20 & 12 

The increase in vessel numbers is not significantly 

different from baseline and will be appropriately 

managed in line with existing procedures.  Marine 

mammal vessel interactions have been assessed 

regarding disturbance effects.  

Minor:  

Non-Significant. 

Construction 

and 

Operations 

Biological 

Pressures 

Introduction or spread of 

non-indigenous species. 
21 

The introduction of MNNS is considered to be unlikely, 

however appropriate mitigation has been identified 

inline with best practice.  

Minor:  

Non-Significant. 
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21.5.3.2 Protected Areas 

The protected area types which require consideration with regard to the WFD are: 

• Special Areas of Conservation (SAC); 

• Special Protection Areas (SPA); 

• Shellfish Waters; 

• Bathing Waters; AND 

• Nutrient Sensitive Areas. 

Those within 2km of the activity need to be considered.  The WFD Protected areas within 2km 

of the Phase 4 Development are: 

• Cromarty Firth SPA; and 

• Cromarty Bay Shellfish Area 

As discussed in Chapter 11: Ecology – Ornithology; the Cromarty Firth SPA is designated for: 

• Common Tern Sterna hirundo (breeding); 

• Osprey Pandion haliaetus (breeding); 

• Bar-tailed Godwit Limosa lapponica (wintering); 

• Whooper Swan Cygnus cygnus (wintering); 

• Greylag Goose Anser anser (wintering); 

• Red-breasted Merganser Mergus serrator (wintering); 

• Redshank Tringa totanus (wintering); 

• Wigeon Anas penelope (wintering); and 

• Waterfowl assemblage (wintering). 

A full assessment of construction and operational impacts has been carried out on the 

designated features and the Cromarty Firth SPA designation as a whole in Chapter 11: Ecology 

- Ornithology.  Construction effects associated with habitat modification, changes to water 

quality and disturbance due to construction site-activities were all considered.  The resultant 

effects were found to be minor, Non-Significant.   

Operational effects associated with vessel movements, sedimentation on the shore line, water 

flow changes and water quality effects were all deemed to be minor, Non-Significant effects.   

The Cromarty Bay Shellfish Area would be sensitive to changes in water quality primarily.  As 

identified throughout this chapter, increased sediment effects will be very localised.  The 

Cromarty Bay Shellfish Area is more than 1km away from the proposed Phase 4 Development 

construction site and as such will not be affected.  Loss of containment effects taking account 

of mitigation to prevent and contain any discharges should not reach the Cromarty Bay 

Shellfish Area and as such will not have a significant effect on it.  

21.6 Mitigation Measures 

Appropriate mitigation in line with best practice, such as those mentioned in Section 21.2.3 

and 21.5, will be identified in the Schedule of Mitigation and included within the CEMD to 

minimise risks to water quality. 

21.6.1 Construction  

21.6.1.1 Increased Sediments in the Water Column 

The Environmental Clerk of Works (ECoW) will observe the start of each activity that could give 

rise to increased sediment in the water column to ensure that any plumes arising are localised 
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and disperse quickly as they occur.  If increases in sediments are not as predicted, the 

construction technique will be reviewed to identify areas for improvement to prevent 

reoccurrence.   

With regard to the dredge infill, appropriate isolation of the area will be ensured prior to 

infilling being permitted.  Arrangements will continue to be reviewed as the area infilling works 

progress, to ensure an appropriate residence time is maintained and to allow materials to drop 

out.  The ECoW will maintain a watching brief on the activities and monitor any sediment 

plumes in the waters surrounding the Phase 4 Development.  If deemed necessary, the ECoW 

will stop works, and ensure the arrangements are improved before infilling resumes.  

21.6.1.2 Potential Loss of Containment 

Appropriate storage of materials as discussed in Chapter 18: Materials and Waste will be 

employed throughout construction. Appropriate spill plans aligned to the pollution control 

hierarchy and spill kits will be in place, construction operatives will be trained in the plans and 

in the use of spill kits, to ensure that loss of containment incidents can be dealt with promptly 

to prevent or minimise pollution.  Full details are provided within the CEMD, and the ECoW 

will conduct audits in order to ensure compliance with pollution prevention measures. 

21.6.1.3 Introduction of Marine Non-Native Species 

Although there are no predicted significant effects with regard to the introduction of Marine 

Non-Native Species (MNNS), best practice should still be implemented to minimise the risks 

posed.  Hence MNNS are specifically considered within the CEMD.  This includes a requirement 

for contractors to ensure all plant and equipment brought to site is properly cleaned prior to 

arrival.  All equipment will be inspected prior to mobilisation on site; any equipment carrying 

excessive soil and sediment deposits will be returned to the supplier.  

21.6.2 Operations 

No potential significant impacts on water quality associated with the operation of the Phase 4 

Development were identified.  As such no specific mitigation is required.  However, there is a 

need to apply for a CAR license for the operational discharges. 

21.7 Cumulative Impacts 

As identified in Chapter 5: Methodology, any effects on water quality associated with the Phase 

4 Development will be localised and are not expected to have impacts of regional significance. 

Therefore, no cumulative impacts with other projects are expected.  

21.8 Residual Effect 

The only aspect of the Phase 4 Development assessed as having the potential to result in 

significant water quality impacts is the infilling works, hence mitigation has been proposed for 

this operation in Section 21.6.1.  Although not assessed as having the potential for significant 

water quality impacts, mitigation has also been proposed for preventing potential losses of 

containment and preventing the introduction of MNNS via plant and equipment other than 

vessels.  Hence residual effects are assessed for these aspects. 

21.8.1 Increased Sediment Loading Resulting from Infilling Operations 

The provision of an ECoW watching brief for infilling operations, and monitoring of any 

resulting sediment plumes does not reduce the magnitude of the impact from medium, since 

there is still the potential for a significant volume of sediment laden water to be released into 
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the Cromarty Firth.  However, the mitigation does reduce the probability of a failure or 

breakdown occurring, which leads to the release of sediment into the Firth.  As such the 

probability of infilling operations leading to a reduction in water quality is reassessed as 

unlikely, hence the residual impact is assessed as minor: Non-Significant. 

21.8.2 Potential Loss of Containment 

The mitigation detailed in 21.6.1.2 will interrupt the pathway from the source of the 

contaminant to the marine environment, thus reducing the probability that a loss of 

containment will reach the water.  If a release does reach the water, the volume will be less; 

reducing the impact magnitude.  In the case of immiscible fluids (oils and fuels) reaching the 

water environment their spread will be minimised to allow recovery, again minimising the 

magnitude of impact.  Hence overall significance of effects will be reduced by a combination 

of reduced probability and reduced magnitude of impacts on all scenarios. 

21.8.3 Induction of MNNS via Site Plant and Equipment 

Ensuring all plant and equipment is properly cleaned before it is mobilised to the Phase 4 

Development site further reduces the risk that MNNS could be introduced to the Cromarty 

Firth, via sediments and soils trapped on the equipment.  However, reduction in the magnitude 

of the impact is achieved. The residual impact is therefore assessed as having a high 

magnitude, but with mitigation is very unlikely to occur, hence the overall assessment is 

minor: Non-Significant. 

 

21.9 Summary 

The water quality impact assessment has identified that the only aspect of the proposed Phase 

4 Development that has the potential to cause significant impacts without mitigation is the 

infilling work, which could result in a moderate significant impact.  However, through the 

adoption of appropriate mitigation, this impact is reduced to minor, non-significant.  Although 

not found to result in significant impacts, best practice mitigation is also proposed to further 

reduce the level of impact resulting from losses of containment, and the introduction of MNNS 

during the construction phase. As a result, no significant residual impacts were identified. A 

summary of the impact assessment, proposed mitigation, and assessment of residual impacts 

is provided in Table 21.9.1. 

A Water Framework Directive assessment has also been completed and found that there is no 

predicted reduction in the WFD statuses of the Inner and Outer Cromarty Firth Transitional 

water quality, associated with the Phase 4 Development. 
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Table 21.9.1: Summary of Impacts 

Nature of Impact Probability 
Impact 

Magnitude 

Significance 

of Effect 
Mitigation Summary 

Residual 

Probability 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

Construction 

Increased Sediment 

in Water Column – 

Toe Dredge 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 
No specific mitigation required. 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 

Increased Sediment 

in Water Column – 

Berth Dredge 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 
No specific mitigation required. 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 

Increased Sediment 

in Water Column –

Dredge Disposal 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 
No specific mitigation required. 

Highly 

Likely 

Low 

Negative 

Temporary 

Minor: Non-

Significant 

Increased Sediment 

in Water Column – 

Infilling 

Likely 

Medium 

Negative 

Temporary 

Moderate: 

Significant 

Appropriate isolation of area from the 

Cromarty Firth. 

Ongoing observations by the ECoW, 

with works being stopped and 

improved as necessary. 

Unlikely 

Medium 

Negative 

Temporary 

Minor: Non-

Significant 

Loss of Containment: 

Fuel Storage Bowser 

(20m3 of Diesel) 

Unlikely 
Medium 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Very 

Unlikely 

Low 

Negative 

Minor: Non-

significant 

Loss of Containment: 

Refuelling Activities 
Likely 

Low 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Unlikely 
Low 

Negative 

Negligible: 

Non-Significant 

Loss of Containment: 

Vehicles or Plant 
Unlikely 

Low 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Very 

Unlikely 

Low 

Negative 

Negligible: 

Non-Significant 
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Nature of Impact Probability 
Impact 

Magnitude 

Significance 

of Effect 
Mitigation Summary 

Residual 

Probability 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

Loss of Containment: 

Hydraulic Fluid Leak 

Highly 

Likely 

Low 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Likely 
Low 

Negative 

Negligible: 

Non-Significant 

Loss of Containment: 

COSHH Store: 

Hydraulic Fluids, 

Maintenance Oils, 

Chemicals 

Unlikely 
Low 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Very 

Unlikely 

Low 

Negative 

Negligible: 

Non-Significant 

Loss of Containment: 

Tug – Damage to 

Fuel Tank 

Unlikely 
Moderative 

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Unlikely 
Low 

Negative 

Negligible:  

Non-Significant 

Loss of Containment: 

Cutter Suction 

Hopper Dredger – 

Damage to Fuel Tank 

Very 

Unlikely 

High  

Negative 

Minor:  

Non-significant 

Adoption of appropriate spill 

prevention and response procedures. 

ECoW to audit compliance. 

Very 

Unlikely 

Medium 

Negative 

Negligible:  

Non-Significant 

Introduction of 

MNNS – Vessel 

Ballast Water 

Very 

Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-significant 
No specific mitigation required. Very 

Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-Significant 

Introduction of 

MNNS – Vessel 

Biofouling 

 

 

Unlikely 

 

 

High 

Negative 

Long Term 

Minor:  

Non-significant 
No specific mitigation required. Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-Significant 

Introduction of 

MNNS – 

Contaminated Plant 

and Equipment 

 

 

Unlikely 

 

 

High 

Negative 

Long Term 

Minor:  

Non-significant 

All plant and equipment will be 

thoroughly cleaned prior to 

mobilisation to site. 

Very 

Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-Significant 
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Nature of Impact Probability 
Impact 

Magnitude 

Significance 

of Effect 
Mitigation Summary 

Residual 

Probability 

Residual 

Impact 

Magnitude 

Significance of 

Residual Effect 

Operations 

Increased Sediment 

in Water Column –

Maintenance 

Dredging 

Highly 

Likely 

Negligible 

Negative  

Long Term 

Minor:  

Non-significant 
No specific mitigation required. Highly 

Likely 

Negligible 

Negative  

Long Term 

Minor:  

Non-Significant 

Surface Water 

Discharges Resulting 

in Reduction of 

Water Quality 

Very 

Unlikely 

High 

Negative 

Minor:  

Non-significant 
No specific mitigation required. 

Very 

Unlikely 

High 

Negative 

Minor:  

Non-Significant 

Loss of Containment 

of Hazardous 

Substances 

No change from baseline identified, hence no impacts anticipated. 

Introduction of 

MNNS via Vessel 

Visiting Phase 4 

Development 

Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-significant 
No specific mitigation required. Unlikely 

High 

Negative 

Long Term 

Minor:  

Non-Significant 

Key 

Significant Effect 
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22 Conclusion 
The Phase 4 Development at the Invergordon Service Base will provide additional berthing 

(Berth 6) and laydown area, co-located with the existing Phase 3 laydown and Berth 5. The 

combined length of Berths 5 and 6 will be 369m and the combined laydown area will be 9.5Ha.  

The development, like the rest of the Invergordon Service Base, will be a multi-user facility.   It 

has been specifically designed to take into account the needs of the marine renewables and 

cruise ship sectors but may also be utilised to support oil and gas Inspection Repair and 

Maintenance (IRM) activities. The Environmental Impact Assessment Report (EIAR) has 

considered environmental effects associated with construction and three operational 

scenarios. 

Consultation with statutory consultees, interested bodies and Port stakeholders, including the 

local community, has informed the scope and content of the EIAR.  Strategic alternatives to 

the current design have been taken into consideration in order to minimise the potential 

impact on the environment from the initial project conception. The assessment presented in 

this EIAR is based on the information available at the concept design stage, but it is 

acknowledged that a more detailed design period will take place. A brief topic-by-topic 

summary is now outlined below. 

In-air noise modelling concluded that, in the context of the existing noise environment at the 

Invergordon Service Base, there are no significant effects associated with either construction 

or operational noise.  

The air quality assessment concluded that there are no residual significant effects as a result 

of dust caused by the construction of the project. During operations, there is a beneficial effect 

from a greenhouse gas perspective of supporting the offshore renewables industry and 

facilitating the use of larger cruise ships which use less fuel per passenger.  

Current and sediment modelling and ground investigations, as part of the coastal processes, 

ground conditions and contamination assessment, revealed that no significant effects on 

coastal processes, ground conditions or flooding are expected from the construction and 

presence of the proposed Phase 4 Development once installed.  

The ecological impact assessment covered ornithology, marine mammals, otters, diadromous 

fish, and benthic ecology. With appropriate mitigation put in place, no residual significant 

effects are expected.   

The construction of Phase 4 Development will utilise a large amount of raw materials, however 

there are opportunities to minimise these.  Dredge arisings will be reutilised if the material is 

suitable and it is practicable to do so.  Unsuitable material will be disposed of at the existing 

Sutors spoil disposal ground.   

The traffic and transport impact assessment identified no significant effects associated with 

the development.  A detailed Transport Assessment produced to a scope agreed with The 

Highland Council accompanies the Marine Licence application. 

Construction is likely to require in the region of 150 vessel movements. Supporting the 

offshore renewables sector gives a predicted scenario of a rise of up to 200 vessel movements 

a year.  Assuming that the new Berth 6 will be utilised for cruise in the summer and oil and gas 

assets in the winter then the total worst case associated annual moves would be 128 vessel 

movements per year.  The navigation assessment identified a collision risk with Anchorage No. 



 
 

22-2 

 
 

4 and the swing area required by larger vessels utilising Berths 5 and 6.  Hence, at this location, 

uses will need to be managed/programmed to prevent a potential collision.  

Construction works could give rise to effects on water quality, but with standard mitigation 

measures employed none are significant.  A water framework development assessment was 

carried out to understand potential effects on the Inner and Outer Cromarty Firths.  No 

deterioration in status is predicted in terms of chemical, biological or hydro morphological 

terms.  

The only chapter topic which identified a significant negative effect for the Phase 4 

Development that could not be mitigated, was Landscape and Visual. The construction works, 

and offshore renewables operational scenario were found to have significant effects on a 

number of local receptors (Enclosed Farm Landscapes and Enclosed Firth Landscape Character 

Types, dwellings in Invergordon within 0.6km, dwellings in Balblair, the B817 road up to 1.7km 

west of Invergordon and the B9163 road 0.4km section east of Balblair).  During cruise ship 

operations, there will be significant effects to dwellings in Invergordon within 0.6km and the 

B817 road up to 1.7km west of Invergordon.  The construction and offshore renewables 

operational scenarios would have effects over a medium-term.  The cruise ship scenario effects 

are intermittent throughout the summer months, as the Phase 4 Development structure is not 

in itself visually intrusive. 

A socio-economic analysis revealed an overall benefit to the local community as a result of the 

Phase 4 Development, both at the construction and operational phases. The cruise ship 

scenario is predicted to support 165 direct, indirect and induced Full Time Equivalent (FTE) 

posts locally, 180 FTE within the Highlands & Islands and 197 FTE in Scotland as a whole. The 

total (direct, indirect and induced) wages and salaries and Gross Value Added (GVA) associated 

with these onshore jobs was also estimated. The onshore expenditures would generate total 

wages and salaries of around £1.65 million locally, £1.80 million within the Highlands & Islands 

and £1.97 million within Scotland. When compared to the ‘do nothing’ scenario, which would 

see a decline in cruise ship numbers due to the inability to accept the new larger cruise ships, 

Phase 4 is worth up to £3.94 million in GVA a year to Scotland. 

For the offshore renewables support, it is estimated that the installation phase activities at 

Invergordon Phase 4 Development could create approximately 27.7 permanent FTE direct jobs 

locally with associated wages and salaries of £11.36 million and GVA of £23.27 million. Taking 

into account indirect and induced impacts, the installation phase activities at the Phase 4 

Development could support 42.2 FTE jobs locally with associated wages and salaries of £15.81 

million and GVA of £34.60 million.   

Cumulative assessments with both onshore and offshore proposed developments were carried 

out and no significant negative cumulative impacts were identified in any of the topic-specific 

assessments.  There is a potential to reutilise dredge material from other projects, which would 

provide a ‘win-win’ solution, as it would reduce the need for finite resource in the form of 

quarried infill while reducing the disposal of dredged materials to sea associated with the other 

project.  This opportunity is being further investigated to identify if materials are suitable, the 

construction timelines coincide, and commercial terms can be agreed.  If it is to proceed then 

a waste licence exemption under the Waste Management Licensing (Scotland) Regulations 

2011 [Scottish Ministers, 2011] would need to be gained from the Scottish Environment 

Protection Agency (SEPA). 
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Mitigation measures have been identified for those impacts deemed to be significant, as well 

as best practice to minimise the overall environmental effects of the proposal.  These 

mitigation measures are included in the Schedule of Mitigation and have been developed into 

a Construction Environment Management Document (CEMD).  Operational mitigation 

measures will be incorporated within Port of Cromarty Firth’s environmental management 

system. 

In conclusion, provided appropriate mitigation measures are implemented, the proposed 

Phase 4 Development will not have any long term permanent significant effect on the 

environment.  Significant landscape and visual effects on local receptors will occur during 

construction and under specific operating conditions.  The construction and operation of the 

proposed Phase 4 Development would bring substantial benefits to both the local and regional 

economy.      If the development were not to go ahead the opportunity to maximise the local 

content of the offshore renewables sector may be lost and the economic benefits currently 

afforded by the cruise ship sector to the Highlands and Scotland would be depleted overtime. 
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Acronym Definition 

AA Appropriate Assessment 

AGLV Area of Great Landscape Value 

AL Action Level 

AOD Above Ordinance Datum 

ATC Automatic Traffic Counters 

AQMA Air Quality Management Areas 

BAP Biodiversity Action Plans 

BBPP Breeding Bird Protection Plan 

BoCC Birds of Conservation Concern 

BPEO Best Practicable Environmental Option 

BOWL Beatrice Offshore Wind Limited 

BTO British Trust of Ornithology 

BWM Convention IMO Ballast Water and Sediment Management Convention 

CAR Controlled Activities Regulations 

CBC  Common Bird Census 

CD Chart Datum 

CDSFB Cromarty District Salmon Fishery Board 

CEC Crown Estates Commission 

CEMD Construction Environmental Management Document 

CFPA Cromarty Firth Port Authority 

CIHT Chartered Institute of Highways and Transportation 

CIRIA Construction Industry Research Information Association 

COSHH Control of Substances Hazardous to Health 

CO2e Carbon Dioxide Equivalent 

CS Cylindrical Spreading 

dB Decibel -  expression of sound pressure as a ratio, for underwater noise the 

reference is 1 µPa. 

dB(A) A-weighted decibels 

DWT Dead Weight Tonnage 

ECoW Environmental Clerk of Works 

EIA Environmental Impact Assessment 

EIAR Environmental Impact Assessment Report 

EPS European Protected Species 

ES Environmental Statement 

EU European Union 



 
 

 

Acronym Definition 

FCTMP Framework Construction Traffic Management Plan 

FRS Fisheries Research Services 

FTE Full Time Equivalent 

FTP Framework Travel Plan 

GDL Garden & designed Landscape 

GDPO General Development Procedure Order 

GEN General Planning Principles 

GHG Greenhouse Gas 

GI Ground Investigation 

GIS Geographic Information System 

GPP Guidance for Pollution Prevention 

GVA Gross Value Added 

Ha Hectare 

HBR Highland Bird Report 

HF Cetaceans High frequency cetaceans – marine mammal functional grouping of those 

species most sensitive to high frequencies 

HGV Heavy Good Vehicle 

HIE Highlands and Islands Enterprise 

HITRANS Highland and Islands Transport Partnership 

HML High Mast Lighting 

HRA Habitats Regulations Appraisal 

HSPP Habitat Species Protection Plan 

HWLDP Highland Wide Local Development Plan 

Hz Hertz 

IAQM Institute of Air Quality Management 

IBA Important Bird Area 

ICIT International Centre for Island Technology 

IEEM Institute of Ecology and Environmental Management 

IEMA Institute of Environmental Management and Assessment 

IMFLDP Inner Moray Firth Local Development Plan 

IRM Inspection Repair and Maintenance 

IUCN International Union for Conservation of Nature 

JNCC Joint Nature Conservation Committee 

km kilometres 

LA10 A-weighted sound pressure level exceeded for 10% of the measurement 

time 

LA90 A-weighted sound pressure level exceeded for 90% of the measurement 

time 



 
 

 

Acronym Definition 

LAeq Equivalent continuous A-weighted sound pressure level. 

LAQM Local Air Quality Management 

LCT Landscape Character Types 

LDP Local Development Plan 

LF Cetaceans Low frequency cetaceans – marine mammal functional grouping of those 

species most sensitive to low frequencies 

LSE Likely Significant Effect 

LW Sound Power Level 

m metres 

MCC Manual Classified Counts 

MDS Multi-dimensional Scaling 

MESH Mapping European Seabed Habitats 

MF Cetaceans Mid frequency cetaceans – marine mammal functional grouping of those 

species most sensitive to mid frequencies 

MHWS Mean High Water Springs 

MIR Main Issues Report 

MLWS Mean Low Water Springs 

MMO Marine Mammal Observers 

MNCR Marine Nature Conservation Review 

MNNS Marine Non-Native Species 

MORL Moray Offshore Renewable Limited 

MPA Marine Protected Areas 

mSAC Marine Special Areas of Conservation 

MS-LOT Marine Scotland Licensing Operations Team  

mSPA Marine Special Protection Areas 

MSS Marine Scotland Science 

MSW Multi Sea Winter 

m/s Meters per second 

MOU Mobile Offshore Units 

NAL Noise Assessment Location 

NBN National Biodiversity Network 

NCN National Cycle Network 

NMFS National Marine and Fisheries Service – a U.S. federal agency. 

NML Noise Assessment Location 

NMP National Marine Plan 

NNG Night Noise Guidelines 

NNR National Nature Reserve 



 
 

 

Acronym Definition 

NOAA National Oceanic and Atmospheric Administration – a U.S. federal agency. 

NPF National Planning Framework 

NRIP National Renewables Infrastructure Plan 

NSA National Scenic Areas 

NSA Noise Sensitive Receptor  

NTS National Transport Strategy 

OSPAR Oslo Paris Commission 

PAH Polycyclic Aromatic Hydrocarbons 

PAN Planning Advice Note 

PAM Passive Acoustic Monitoring 

PCB Poly-chlorinated Biphenyls 

PE Parabolic Equation – one approach to solving the plane wave equation. 

PPG Pollution Prevention Guideline 

PM Particulate Mater 

PMFs Priority Marine Features 

pMPA Proposed Marine Protected Area 

PoCF Port of Cromarty Firth 

pSPA Proposed Special Protection Area 

PTS Permanent threshold shift. A permanent reduction in auditory sensitivity. 

PW Pinnipeds Marine mammal functional group of pinnipeds, hearing threshold weighting 

according to their hearing sensitivity in water. 

RAMS Risk Assessed Method Statements 

RCHMS Royal Commission on the Ancient and Historical Monuments of Scotland 

RIGS Regionally Important Geological Sites 

RMS Root mean squared – arithmetic mean of an oscillating signal. This may be 

considered the average noise level over a given time period. 

RSG Raptor Study Group 

RSPB Royal Society for the Protection of Birds 

RTS Regional Transport Strategy 

SAC Special Areas of Conservation 

SACFOR Superabundant, Abundant, Common, Frequent, Occasional and Rare 

SDP Strategic Development Plan 

SEL Sound exposure level, units: dB re. 1 µPa2.s 

SELcum Cumulative sound exposure level, units: dB re. 1 µPa2.s 

SEPA Scottish Environment Protection Agency 

SHET Scottish Hydro Electric Transmission 

SLA Special Landscape Areas 



 
 

 

Acronym Definition 

SLM Sound Level Meter 

SNH Scottish Natural Heritage 

SPA Special Protection Areas 

SPL Sound pressure level – units: dB re. 1 µPa. 

SPLpeak Peak sound pressure level – units: dB re. 1 µPa 

SPMT Self-Propelled Modular Transporters 

SPP Scottish Planning Policy 

SSSI Sites of Special Scientific Interest 

STW Scottish Territorial Waters 

SWMS Site Waste Management System 

TA Transport Assessment 

TAN Technical Advice Note 

TC Tide Counts 

THC The Highland Council 

TOC Total Organic Carbon 

TSHD Tailing suction hopper dredger 

TTS Temporary threshold shift. A temporary reduction in auditory sensitivity. 

TTWA Travel to Work Area 

UK United Kingdom  

UKBAP United Kingdom Biodiversity Action Plan 

VERs Valued Ecological Receptors 

WCA Wildlife and Countryside Act 

WeBS Wetland Bird Survey 

WFD Water Framework Directive 

WHO World Health Organisation 

WLA Wild Land Area 

ZTV Zone of Theoretical Visibility 
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