




































Archived: 02 April 2019 10:16:34
From:
Sent: Thu, 26 Oct 2017 10:21:24 +0200Received: from pure maildistiller.com (dispatch1.mdlocal [10.80.45.110]) by dispatch1
To: 

Subject: Lochmaddy Ferry Terminal Upgrade Scoping - SEPA Response PCS/155641
Importance: Normal

Hi 
 
Thanks for sending in the below queries and information.
 
We have reviewed this and based on the information we hold, we agree that compared to the other locations in the Skye Triangle proposals, it is likely that
Lochmaddy would be less impacted by wave action. Taking this into account, along with the water compatible nature of the development, it is likely that we
would not be seeking further wave studies. However to ensure flood resilience throughout the lifetime of the development, a suitable freeboard, and other
factors including climate change should be taken into account when designing the site. It has been stated that the areas of proposed land reclamation will be
infilled to around 1.8m above MHWS. To enable us to provide more detailed advice on any required freeboard, we need details of  the levels of the proposed
infill, and any proposed built infrastructure to be provided relative to metres above Ordnance Datum.
 
We appreciate you might not have that information yet given the early stage of the proposals. Once you have that information, we strongly recommend that
you email us again with the draft plans and site levels details to mAOD and we can then provide advice on whether the proposals are acceptable or whether
greater freeboard is required.
 
We hope this is of help but happy to discuss further if this would assist.
 
Kind regards
 

 

Planning Service, SEPA, Graesser House, Dingwall Business Park, Dingwall IV15 9XB Direct Line:  Email:
 

Àrd-Oifigear Dea bhaidh
Seirbheis an Dealbhachaidh, BDAA, Taigh Graesser, Pàirc Gnothachais Inbhir Pheofharain, Inbhir Pheofharain, IV15 9XB.
Fòn:  
 
Please note that I normally only work on Tuesdays, Wednesdays and Thursdays.
 
For our planning guidance, please visit www.sepa.org.uk/environment/land/planning
 
From:  
Sent: 18 October 2017 17:09
To: Planning Dingwall 
Cc: 
Subject: RE: Lochmaddy Ferry Terminal Upgrade Scoping - SEPA Response PCS/155160
 
Hello 
 
Thank you for your phone call to discuss the Lochmaddy Scoping Report. Attached is my very non-engineering representation of the infill area and the
potential for associated flooding.
There are two areas that may be infilled:

Area 1 – This area will be infilled to extend the marshalling area. As you can see from the ‘Close Drawing’ there is very minimal wave direction that
intersects with the infill, and when you review the ‘Far Drawing’ you will see that this is additionally protected by an southern landmass. This area will
be tied into the existing marshalling area and is therefore likely to be ~1.8m above MHWS at its lowest point. This area will be rock armoured on the
seaward side.
Area 2 – This area may or may not be infilled depending on the need for additional parking. Parking issues were brought up as part of the community
consultation and this has not yet been fully explored or designed. As shown in the ‘Close Drawing’, this area does intersect with a larger potential
wave direction, however this is additionally buffered by the distance between any stakeholders and the infill. Again, if you review the ‘Far Drawing’
this area is protected by the landmass to the south. It is likely that this area will also be infilled to ~1.8m above the MHWS and rock armoured on the
seaward side.

 
In addition to this, if there is a severe storm that results in flooding the ferry would not be running, and therefore the area most likely to be flooded would
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not be in use.
 
Please get in touch if you require more information or have any concerns that are not addressed by that provided and I follow up for you.
 
Kind Regards,
 
From:  
Sent: 03 October 2017 08:57
To: 
Cc: 

Subject: RE: Lochmaddy Ferry Terminal Upgrade Scoping - SEPA Response PCS/155160
 
Hello 
 
Thank you for the additional clarification. In ’s absence I provide initial feedback in green below.  is out of the office until 18th October, but if it
would be helpful we could pencil in a telephone conference call for soon after she is back to discuss further if necessary.  
 
Kind regards
 

 

 
Planning Service, SEPA, Graesser House, Dingwall Business Park, Dingwall, IV15 9XB
Direct line
Please note I am not at work  Friday afternoons
 
From:  
Sent: 02 October 2017 16:28
To: 

Subject: RE: Lochmaddy Ferry Terminal Upgrade Scoping - SEPA Response PCS/155160
 
Dear
 
Thank you for your prompt feedback it is much appreciated. Please see below our comments to your queries.

 
a)       Section 13.4 of the Scoping Report mentions the installation on an oil separator and new drainage system. Section 13.6 proposes scoping out terrestrial

water quality. We request that this issue is assessed in some form as it is important to demonstrate that adequate space is available to treat surface water
run-off. Please refer to Section 3 of our previous response for the issues we would expect to be assessed as part of this. In addition we support the
proposal for waste water drainage to be directed to the public sewer. This should be shown on site plans. Please note Section 5 of our previous response
in terms of existing waste water outfalls. These should be included within any site plans too.
The new surface water drainage system will tie into the existing surface discharge into the marine environment. The discharge of the surface water will
be considered within the EIA under the water quality marine chapter as this is where the potential risk lies. Clarification helpful,  thank you.
 

 
We do not believe that Ciria (2012) SUDS, which is written with urban development in mind, is suitable for the management of surface water in this
coastal setting which we plan to discharge to the marine environment.  With regards to drainage designs this is the same framework as the recent
developments at Brodick, Kennacraig and Gourock.
Drainage designs have not been finalised but we are currently proposing that the marshalling area will be drained by gullies, kerb drains or channel drains
with carrier pipes to an oil/silt interceptor. The interceptor then discharges into the sea through the rock armour foreshore.  A non- return valve is fitted
to prevent backflow into the interceptor should the outfall be below the extreme high-water level. This system will be checked regularly and fitted with
an alarm that goes off if the oil compartment is full. The drainage requirements outlined in The SuDS Manual (CIRIA C753, 2015) are applicable to surface
water drainage proposals for all types and scales of development. As per Cerian’s original response, a detailed risk assessment will be required for the
high risk areas. If that assessment identified the solution outlined above, then we are likely to consider is acceptable.

 
The pier facilities buildings are not being upgraded as part of this development there is no plans to upgrade the foul effluent drainage system and
associated outfall. The existing pier drainage will be unchanged, this is only used for pedestrian assessing the vessel gangway and discharges over the
quay edge. Design of the drainage on the new pier extension is still underway but as this may be used for cranes and operations there is the potential
that this will be fitted with a drainage channel and interceptor.  Full details will be provided in the water quality marine chapter.  Clarification helpful,
thank you.
 

b)      Flood risk is mentioned in Sections 13 and 14 of the Scoping Report but it is not clear whether this is being assessed as part of the EIA or other supporting
information. Please refer to Section 4 of our previous response and specifically Section 4.3 in terms of any proposed land reclamation. This should be
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addressed in the forthcoming applications.
As per Section 13, flooding is not considered significant and was scoped out of the EIA. This is due to the size of the infill and the bay being protected
from heavy wave energy, hence its suitability for mooring of vessels.  A coastal wave study was proposed for Uig however their bay is open to the sea and
hence their requirement for a wave wall. As you can see in the photos provided in Section 13 of the scoping document this is not the case for Lochmaddy
it is almost completely surrounded by landmass. As per Cerian’s original email response, we do not have a strong view on whether the information we
have requested be within the EIAR or other supporting documentation, however, we will expect flood risk to be assess as per our previous response.

 
c)       Section 11 of Scoping Report does not clarify whether borrow pits are required. We therefore assume that none are proposed. This should be stated

within the applications. If this is not the case then the issues detailed in Section 6 of our previous response should be assessed.
As per Sections 2.3 and 11, dredge material will be used for infill, no borrow pits will be utilised for this project. In an attempted to keep these documents
as concise and proportionate as possible an outline of all activities to be undertaken will be included, but activities not be undertaken will not be
discussed. Thank you for confirming there will be no borrow pits.

 
d)      We note the proposal for a CEMP throughout the Scoping Report and that this is will be a general repository for much of the proposed mitigation in the

absence of assessment within the EIAR. As detailed in Section 7 of our previous response, our preference is that detailed site plans are submitted to
demonstrate how impacts on the environment have been minimised through site design and that all mitigation should be detailed within a suitably
robust schedule of mitigation as part of the application. Across Scotland, we have found that the use of maps, plans and a supporting schedule of
mitigation are more effective at ensuring that mitigation is implemented than CEMPs. CEMPs tend to contain too much text and repetition to be useful to
contractors and site operatives. As a result we will expect the applications to include detailed site plans and site specific schedule of mitigation.
I definitely agree that plans and engineering solutions are far better at managing environmental risks than management measures outlined within the
Schedule of Mitigation and implemented through the CEMPs. However, mitigation measures within this scoping document are only proposed for those
aspects that are not considered significant and can be minimised by implementing standard best practices. For example, ‘plant and vehicles will be well
maintained’ and ‘adequate spill response equipment on site.’
As such the mitigation measures outlined throughout the scoping report are operational solution bases on standard best practice and for this reason not
suitable to be shown in site designs. As such, they sit better in a CEMP. A more robust review of mitigation measures will be undertaken for higher risks
aspects during the EIA assessment, this will cumulate in the production of a Schedule of Mitigation which will inform the CEMP in accordance with the
Highland Councils Guidance Note – Construction Environmental Management Process for Large Scale Projects, Figure 1 of which is provided below. In our
experience the environmental management process proposed by Highland Council is very effective but acknowledge that it is important that the
documentation produced is focused and written with the target audience in mind.
Site plans will be incorporated within the EIA Report, to support the project description section.  Specific construction site layout plans will also be
developed and included within the CEMP.
 

Figure 1: Extracted from the Highland Councils Guidance Note – Construction Environmental Management Process for Large Scale Projects
 
Your comments are noted and we welcome confirmation regarding the schedule of mitigation. As long as the submission also includes the site specific plans
demonstrating how impacts on the environment have been minimised through site design then we will be content.
 
Please let me know if you are happy with our proposal or if you would like to discuss any elements further and we could potentially organise a face to face
meeting.
 
Regards, 
 
 
From:  
Sent: 26 September 2017 13:51
To: 

Subject: Lochmaddy Ferry Terminal Upgrade Scoping - SEPA Response PCS/155160
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Hi 
 
Many thanks to both of you for the Lochmaddy scoping consultations and scoping report. As both sets of information are identical, we are responding to you
both within this email to ensure consistency.
 
As you’ll be aware, we previously provided screening and scoping advice for the three projects at Uig, Tarbert and Lochmaddy (attached). We have reviewed
the proposed scope of the Lochmaddy EIA against this advice and have the following comments.
 
At the screening stage, we concluded that, in terms of our interests, the development was unlikely to have a significant effect (in the context of the
Regulations) on the environment and therefore we did not request EIA. However we still requested that a number of topics were addressed as part of any
subsequent Harbour Revision Order, Marine Licence or planning application submission.
 
We note a number of topics within our remit have been scoped out of the EIA but it is not clear if these will be detailed within any other supporting
documentation for these applications. As detailed in our previous response (attached), we would expect all the topics listed to be addressed within the
applications either within the EIAR or as part of other supporting information. For some of these topics, the scoping report already details proposed
mitigation and why the issue does not need to be assessed as part of the EIA. For many of our topics, this information would suffice in the form of supporting
information or within the schedule of mitigation however there are some issues detailed below which require further information or assessment. For the
avoidance of doubt, we have no preference as to whether this is within the EIAR or as other supporting information. If it would assist, we would welcome the
opportunity to comment on the draft EIAR or other supporting information.

 
a)       Section 13.4 of the Scoping Report mentions the installation on an oil separator and new drainage system. Section 13.6 proposes scoping out

terrestrial water quality. We request that this issue is assessed in some form as it is important to demonstrate that adequate space is available to
treat surface water run-off. Please refer to Section 3 of our previous response for the issues we would expect to be assessed as part of this. In
addition we support the proposal for waste water drainage to be directed to the public sewer. This should be shown on site plans. Please note
Section 5 of our previous response in terms of existing waste water outfalls. These should be included within any site plans too.
 

b)      Flood risk is mentioned in Sections 13 and 14 of the Scoping Report but it is not clear whether this is being assessed as part of the EIA or other
supporting information. Please refer to Section 4 of our previous response and specifically Section 4.3 in terms of any proposed land reclamation. This
should be addressed in the forthcoming applications.

 
c)       Section 11 of Scoping Report does not clarify whether borrow pits are required. We therefore assume that none are proposed. This should be stated

within the applications. If this is not the case then the issues detailed in Section 6 of our previous response should be assessed.
 

d)      We note the proposal for a CEMP throughout the Scoping Report and that this is will be a general repository for much of the proposed mitigation in
the absence of assessment within the EIAR. As detailed in Section 7 of our previous response, our preference is that detailed site plans are submitted
to demonstrate how impacts on the environment have been minimised through site design and that all mitigation should be detailed within a
suitably robust schedule of mitigation as part of the application. Across Scotland, we have found that the use of maps, plans and a supporting
schedule of mitigation are more effective at ensuring that mitigation is implemented than CEMPs. CEMPs tend to contain too much text and
repetition to be useful to contractors and site operatives. As a result we will expect the applications to include detailed site plans and site specific
schedule of mitigation.

 
I hope the above assists but please do not hesitate to contact us if you have any queries.
 
Kind regards
 

 

Planning Service, SEPA, Graesser House, Dingwall Business Park, Dingwall IV15 9XB Direct Line: 
 

Àrd-Oifigear Dea bhaidh
Seirbheis an Dealbhachaidh, BDAA, Taigh Graesser, Pàirc Gnothachais Inbhir Pheofharain, Inbhir Pheofharain, IV15 9XB.
Fòn:  
 
Please note that I normally only work on Tuesdays, Wednesdays and Thursdays.
 
For our planning guidance, please visit www.sepa.org.uk/environment/land/planning
 
From:  
Sent: 21 September 2017 12:21
To:

Subject: The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14 - Request for a Scoping Opinion, Lochmaddy Ferry Terminal
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Upgrade.
 
Hello ,

I write to request a scoping opinion for the Lochmaddy Ferry Terminal Upgrade, on behalf of Comhairle nan Eilean Siar. This is in accordance with
The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14.
 
Please find attached the Lochmaddy Ferry Terminal Development EIA Scoping Report for your information and review.
 
I anticipate a scoping opinion by the end of November 2017. Allowing for the 30 days consultation period as outlined in Regulation 14 (5) and the
additional 5-week period required for Marine Scotland to adopt a Scoping Opinion as outlined in Regulation 14 (7). Please inform Affric Limited at
the earliest opportunity, if this is not achievable, so that we can update the project delivery programme accordingly.
 
We look forward to receiving your scoping opinion. Should you have any further queries in the meantime please contact 

of this office.
 
 
Kind regards,

Making it Happen

P Please consider the Environment before printing this E-mail
 
Privileged/confidential information may be contained in this message. If you are not the addressee indicated in this message (or responsible for
delivery of the message to such person), you may not disclose, copy or deliver this message to anyone and any action taken or omitted to be taken in
reliance on it, is prohibited and may be unlawful. In such case, you should destroy this message and kindly notify the sender by reply email.
 
Whilst every effort has been made to ensure that any attached files are virus-free, you should use your own virus checking system to confirm this.
Affric Limited cannot be held responsible for any loss or damage caused to computer systems or data.
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Archived: 02 April 2019 10:16:47
From:
Sent: ed, 13 Dec 2017 12:49:07 +0100Received: from [193.109.254.3] (using TLSv1.2 with cipher DHE
To:

Subject: RE: The arine or s (Environmental mpact Assessment) Regulations 2017, Regulation 14 - Re uest for a Scoping Opinion, Lochmaddy Ferry
Terminal Upgrade. 
Importance: Normal

Hi ,
 
In this instance Marine Scotland will not issue a second version of the scoping opinion. 
 
SEPA s amended advice has come after the Scoping Opinion have been issued and the discussions held between yourself and SEPA have
not been consulted on.  As such, in order to address the amendment to the advice received from SEPA and to ensure compliance with
regulation 6 3  of the EIA egulations, you should include a narrative in the relevant chapter s of the EIA eport e plaining how the issue has
been considered and properly cite your email with SEPA in the eferences  section. 
 
In regards to section 7.11.3, the conclusions on the Scoping Opinion do not change and this should remain scoped into the EIA eport.  In this
section you should include the table from the Scoping eport and include some narrative referencing the table to demonstrate you have
considered it and the conclusions which you have reached. 
 

ind egards

 
 

 
 

     
 

           
        

 
 
 
From:  
Sent: 29 November 2017 13:22
To:

Subject: RE: The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14 - Request for a Scoping Opinion, Lochmaddy Ferry Terminal
Upgrade.
 
Hello 
 
Thank you for sending that through. As discussed on the phone, I do not believe a wave study is required as part of the EIA and I do not feel that severe
storms and/or transport accident need to be considered within the major accidents and disasters section. Can you please confirm if you are happy with these
conclusions
 
With regards to ‘ 7.11.3 The proposed land reclamation has the potential to alter wave direction and local geomorphological characteristics, and the EIA report
should demonstrate that these have been addressed and mitigation measures identified if necessary .’ I do not believe this is a significant risk as the area is
almost entirely surrounded by land which protects it from wave action, as such making it an ideal location for a harbour. I have discussed the concerns
regarding wave action with SEPA and they are also of the opinion that no wave study is required.  SEPA previously stated ‘We have reviewed this and based on
the information we hold, we agree that compared to the other locations in the Skye Triangle proposals, it is likely that Lochmaddy would be less impacted by
wave action. Taking this into account, along with the water compatible nature of the development, it is likely that we would not be seeking further wave
studies.’ Please let me know if you would like me to forward these communications on to you.
 
With regards to ‘ 7.12.1 The following impacts from major accidents and natural disasters require further consideration and should be scoped into the EIA
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process: Severe storms, Flood / tidal surges (to be assessed in the Water Quality section) and Transport accidents.’ I think there has been some confusion
around the use of, ‘further consideration required’. This sentence was used to show topics that raised either a location or a proposed use risk, not for
inclusion into the EIA. The further consideration was undertaken during the scoping and presented in the table. These are further explained below.

        Transport accidents have the potential to arise due to the proposed use of the facility. Navigation issues at Lochmaddy, however, are limited by
seabed depths at the berth. The close proximity of rocky foreshore to the North of the pier limits any potential room for movement when berthing.
Additionally, the ferry draught is deeper than the sea depth surrounding areas of concern (i.e. shore and pontoon) as a result the ferry is not able to
run ashore or hit the pontoon.

        Severe Storms are a risk due to the location of the development. However, after further consideration it was realised that: During construction, work
would stop and the site would be made safe and during operation, ferries do not run, and would be berthed/tied up appropriately. As such, this is
not considered a major accident or disaster risk. 

        Flood and Tidal Surges where references out to the Water uality and Coastal Processes Chapter. Again, I don’t think there is a major accident or
disaster concern, however this will be included in the EIA to assess potential impacts.

 
Can you please let me know if you are happy with this conclusion and therefore happy for these to be excluded from the EIA  Please let me know if you
require any additional information.
 
Kind regards,
 

 
 
From:  
Sent: 17 November 2017 15:19
To:

Subject: RE: The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14 - Request for a Scoping Opinion, Lochmaddy Ferry
Terminal Upgrade.
 
Dear
 
Please see attached scoping opinion.
 
Please do not hesitate to contact us if you have any ueries.
 

ind egards

 
 

 
 

     
 

           
        

 
 
 
From:  
Sent: 21 September 2017 12:21
To:

Subject: The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14 - Request for a Scoping Opinion, Lochmaddy Ferry Terminal Upgrade.
 
Hello ,

I write to request a scoping opinion for the Lochmaddy Ferry Terminal Upgrade, on behalf of Comhairle nan Eilean Siar. This is in accordance with
The Marine Works (Environmental Impact Assessment) Regulations 2017, Regulation 14.
 
Please find attached the Lochmaddy Ferry Terminal Development EIA Scoping Report for your information and review.
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I anticipate a scoping opinion by the end of November 2017. Allowing for the 30 days consultation period as outlined in Regulation 14 (5) and the
additional 5-week period required for Marine Scotland to adopt a Scoping Opinion as outlined in Regulation 14 (7). Please inform Affric Limited at
the earliest opportunity, if this is not achievable, so that we can update the project delivery programme accordingly.
 
We look forward to receiving your scoping opinion. Should you have any further queries in the meantime please contact 

 of this office.
 
 
Kind regards,

P Please consider the Environment before printing this E-mail
 
Privileged/confidential information may be contained in this message. If you are not the addressee indicated in this message (or responsible for
delivery of the message to such person), you may not disclose, copy or deliver this message to anyone and any action taken or omitted to be taken in
reliance on it, is prohibited and may be unlawful. In such case, you should destroy this message and kindly notify the sender by reply email.
 
Whilst every effort has been made to ensure that any attached files are virus-free, you should use your own virus checking system to confirm this.
Affric Limited cannot be held responsible for any loss or damage caused to computer systems or data.
 

This email has been scanned by the Symantec Email Security.cloud service.
For more information please visit http://www.symanteccloud.com

 

This email has been received from an e ternal party and

has been sw ept for the presence of computer viruses.

 
This e-mail (and any files or other attachments transmitted with it) is intended solely for the attention of the addressee(s). Unauthorised use, disclosure,
storage, copying or distribution of any part of this e-mail is not permitted. If you are not the intended recipient please destroy the email, remove any copies
from your system and inform the sender immediately by return.
Communications with the Scottish Government may be monitored or recorded in order to secure the effective operation of the system and for other lawful
purposes. The views or opinions contained within this e-mail may not necessarily reflect those of the Scottish Government.

Tha am post-d seo (agus faidhle neo ceanglan c mhla ris) dhan neach neo luchd-ainmichte a-mh in. Chan eil e ceadaichte a chleachdadh ann an d igh sam
bith, a’ toirt a-steach c raichean, foillseachadh neo sgaoileadh, gun chead. Ma ’s e is gun d’fhuair sibh seo gun fhiosd’, bu choir cur s dhan phost-d agus
lethbhreac sam bith air an t-siostam agaibh agus fios a leigeil chun neach a sgaoil am post-d gun d il.
Dh’fhaodadh gum bi teachdaireachd sam bith bho Riaghaltas na h-Alba air a chl radh neo air a sgr dadh airson dearbhadh gu bheil an siostam ag obair gu h-

ifeachdach neo airson adhbhar laghail eile. Dh’fhaodadh nach  eil beachdan anns a’ phost-d seo co-ionann ri beachdan Riaghaltas na h-Alba. 
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muddy mixed sediments) ...................................................................................................... 14 
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1. Introduction  

APEM Ltd has been commissioned to undertake a survey of the subtidal benthic ecological 
habitats and species present around Lochmaddy Pier on the Isle of North Uist, on behalf of 
Aspect Land & Hydrographic Surveys (ALHS) and the Western Isles Council. Lochmaddy Pier 
is located in a sheltered bay on the east coast of the Isle of North Uist in the Outer Hebrides 
and provides a direct ferry link to the Isle of Skye. The aim of this survey is to provide data to 
enable an Environmental Impact Assessment (EIA) of proposed improvements to Lochmaddy 
Pier to be conducted.  
 
In accordance with Saunders et al. (2011), this survey will gather information for the EIA 
process by identifying whether there are any benthic habitats or species of note present (i.e. 
priority, rare, protected or invasive) and identify the spatial distribution and abundance of these 
species in the area. This will allow an assessment to be conducted of how these habitats or 
species will be affected by the proposed development and the significance or implications of 
any damage or loss incurred, which is beyond the scope of this survey report but it is 
understood will be conducted by the Western Isles Council and Affric Ltd. for the proposed 
development. 

The aim of the survey was to collect underwater video and grab samples to provide data on 
the subtidal benthic ecology habitats, community composition and sediment composition 
within the area of the proposed development, to enable the subtidal benthic ecology of the 
area to be characterised, and the effect of the improvements to Lochmaddy Pier to be 
assessed. 

This report provides a full description of the survey and analysis conducted by APEM Ltd. to 
obtain the data for characterisation, and the complete datasets for use along with a summary 
description of the datasets obtained. 
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4. Conclusions 

APEM’s survey of the subtidal benthic ecological habitats and species present in Tarbert 
Harbour identified the following biotopes to be present on the seabed: 
 

 SS.SMp.KSwSS.LsacR.Mu- Laminaria saccharina with red and brown seaweeds on 
lower muddy mixed sediments; 

 IR.HIR.Ksed - Sediment-affected or disturbed kelp and seaweed communities; 

 IR.MIR.KR.Ldig - Laminaria digitata on moderately exposed sublittoral fringe rock; 

 LR.LLR.F.Fserr.X - Fucus serratus on full salinity lower eulittoral mixed substrata. 
 
A full species list of individuals recorded within the grab samples in Lochmaddy Pier is 
provided in Appendix 1. 
 
Biotopes SS.SMp.KSwSS.LsacR.Mu falls under the Scottish Priority Marine Feature (PMF) 
‘Kelp and seaweed communities on sublittoral sediment’, which encompasses all biotopes 
under SS.SMp.KSwSS apart from SS.SMp.KSwSS.Tra (Mats of Trailliella on infralittoral 
muddy gravel) and SS.SMp.KSwSS.FilG (Filamentous green seaweeds on low salinity 
infralittoral mixed sediment or rock). 
 
A single juvenile Arctica islandica individual was recorded at Station 3 and six Virgularia 
mirabilis were recorded at Station 5.  
 
A single juvenile Modiolus individual was recorded at Station 5 but the PMF habitat associated 
with this species (SS.SBR.SMus.ModT - Modiolus modiolus beds with hydroids and red 
seaweeds on tide-swept circalittoral mixed substrata) was not recorded. Finally, a single 
juvenile Mytilus edulis was recorded at Station 2 but the PMF habitats associated with this 
species (LS.LBR.LMus.Myt - Mytilus edulis beds on littoral sediments; LS.LSa.St.MytFab - 
Mytilus edulis and Fabricia Sabella in littoral mixed sediment; SS.SBR.SMus.MytSS - Mytilus 
edulis beds on sublittoral sediment; IR.LIR.IFaVS.MytRS - Mytilus edulis beds on reduced 
salinity infralittoral rock) were not recorded. 
 
None of the other biotopes or species identified are designated as Scottish Priority Marine 
Features (PMFs), or designated under the Conservation (Natural Habitats, &c.) Regulations 
1994 and Conservation of Habitats and Species Regulations 2010. 
 
Within the genus of red algae Gracilaria found to be present at Stations 1, 2 and 5, there is 
the potential for invasive non-native species (INNS) to be present, including those listed by 
the GB non-native species secretariat (NNSS), Gracilaria multipartite and Gracilaria 
vermiculophylla. The INNS Bonnemaisonia hamifera was also recorded at Station 1. The 
Aoridae and Chironomidae families recorded may have the potential to contain non-native 
species, and the Limnoria quadripunctata recorded at Station 2 are also non-native in the UK. 
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Sample Number Sample Date Sample Method Watercourse Site Description Analysis Type Analysis Date Analyst QC Date APEM location Notes

61001 07/04/2018 Day Grab Uist St 1 1.0mm mesh 30/04/2018 30/04/2018 Letchworth -

61002 07/04/2018 Day Grab Uist St 2 1.0mm mesh 23/04/2018 25/04/2018 Letchworth -

61003 07/04/2018 Day Grab Uist St 3 1.0mm mesh 20/04/2018 20/04/2018 Letchworth -

61004 07/04/2018 Day Grab Uist St 4 1.0mm mesh 20/04/2018 20/04/2018 Letchworth -

61005 07/04/2018 Day Grab Uist St 5 1.0mm mesh 24/04/2018 24/04/2018 Letchworth -

Re
R
R
R
R



A M e   22 v

Samp e Numbe 6 00 6 002 6 003 6 004 6 005

Sample Date 07 04 20 8 07 04 20 8 07 04 20 8 07 04 20 8 07 04 20 8

Sample Method Day G ab Day G ab Day G ab Day G ab Day G ab

Wate cou se Uist Uist U st U st Uist 

Site Desc p ion St St 2 St 3 St 4 St 5

Ana ys s ype 0mm mesh 0mm mesh 0mm mesh 0mm mesh 0mm mesh

Analysis Date 30 04 20 8 23 04 20 8 20 04 20 8 20 04 20 8 24 04 20 8

Analyst

Code axa ID Qua i e s 6 00 6 002 6 003 6 004 6 005

A5050 o licul nidae

C0000 Anima ia eggs

D024 Neo u is

D06 8 Vi gu a ia mi ab lis 6

D0662 Act nia ia

D0759 Edwa dsiidae 3 2

G000 Neme tea 3

G0034 ubu anus po ymo phus 3

G0039 Ce eb a u us

HD000 Nema oda 3 2 5

N00 7 Gol ng a vu ga s 2

N0028 hysanoca dia p oce a 3 5 3 2

N0034 hascol on st ombus

0050 Malmg en a da bouxi

0065 Ha mothoe mpa agg ega e 3

0067 Malmg en a a enicolae 3

0092 holoe ba tica (sensu e e sen) 3 3 5

0094 holoe ino nata sensu ete sen) 3

0 36 seudomys ides l mbata 2

0 64 Eumida bahusiens s 2

0 67 Eumida sanguinea agg ega e

0 76 a ana tis koste iensis

0256 Glyce a alba 4 3 2 6

0260 Glyce a lapidum agg ega e

0268 Glyc nde no dmanni

027 Gon ada macu a a 5

0305 sama he usca

03 9 oda keops s capensis 4 2 3

042 a exogone hebes

0475 Eune e s long ss ma 7

0484 a yne eis dume il i

0494 Nephtys uveni e 27 5

0502 Nephtys ke sivalens s 2 38

0539 Aponuph s bil neata

0574 umb ne s c ngulata agg ega e 53 20 50 84

0638 otodo v l ea ke e steini 3

0657 e toscoloplos mammosus

0693 evinsen a g ac lis 2 3

0699 a adone s y a 3 4 0

07 2 Apis ob anchus tul be gi 2 3 36

07 9 Uncispion dae

0722 Aonides oxycepha a 9 2

0733 aonice bahus ensis

0746 onosp o c  mu t b anch a a

0747 onosp o c  ci i e a

077 seudopo ydo a species A

0796 Spiophanes k oye i

0804 Magelona a leni

0829 Cau le e la alata

0832 Chaetozone elakata

0834 Chaetozone setosa

0838 Ci i o mia uveni e 3 29

0839 Ci i o mia tentacu a a 8

0878 D p oci us glaucus 9

0906 Cap tel a

09 9 Med omastus agi is 5 5 7

0923 Notomas us 0 0 4

0955 e ochone ype A 2

0964 Euclymene oe sted i agg ega e 26 2 37

097 axi lel a a n s 2 3 9

0990 Rhod ne g aci io 2

0 4 Ophel na acuminata 2

025 Scal b egma in a um 7 7 2 8

026 Scal b egma ce t cum 2

093 Galathowen a oculata 4 8 2

098 Owenia 2

02 Amphictene au coma 2

24 Melinna pa ma a 77 236 2 7 0 83

39 Ampha ete indst oemi 3 5 3

43 Amphicteis m das

74 e ebe l des 7 3 0 6

77 ichob anchus g ac a is 5

2 7 sta med te anea 5 4 2 4

235 olyci us 4 9 2 2

264 Chone

274 a asabel a lange hansi

277 Euchone a enae

280 Euchone ub ocincta

287 asm nei a

340 Spi ob anchus lama cki

34 Spi ob anchus t quete

362 Spi o b nae 4

R24 3 Myodocopida

S0007 Neba ia bo eal s 4

S0249 U othoe ma ina

S0265 Metaphoxus u toni

S0303 ys anassa ce atina

S0305 ys anassa plumosa 2 4

S0347 yphos tes long pes

S04 5 Dexam ne spinosa 2

S04 6 Dexam ne hea

S0429 Ampel sca diadema 2

S0440 Ampel sca tenu co n s 7 2

S0503 Chei oc a us emale

S0505 Chei oc a us inte med us

S0536 Sunamphitoe pe ag ca

S0577 Ao dae emale 0 8

S0579 Ao a g ac l s

S0593 Mic odeutopus anoma us

S0657 ht sica ma ina

S0839 imno ia quad ipunctata 4

S 40 seudopa atana s ba ei

S 42 anaopsis g ac lo des 2 7

S 25 D asty is aevis 3

S 254 D asty is ugosa 2 3

S 350 H ppolyte va ians

S 360 Eualus c anchii

S 482 sidia ongico n s

S 577 ioca c nus uveni e 2

0003 Chi onom dae a va

W0086 Acan hochitona c ini a

W0 63 S e ompha a c ne a a 2

W0292 acuna v ncta

W0338 A vania beanii 4

W0344 A vania punctu a

W037 Onoba sem cos a a 4 3 6

W0377 usi l na sa sii 2 2 3

W049 Euspi a ni ida

W0603 Eul ma bil neata

W0748 it a pygmaea

W0908 Megastomia conoidea 2

W0909 Odostom a acuta

W0954 Megastomia conspicua

W0967 agula enest a a

W 080 Retusa t uncatula

W 569 Nucu a n t dosa 4

W 570 Nucu a nucleus 5 9 5 25

W 57 Nucu a su cata

W 627 old e la ph l pp ana 5

W 696 Myti us edul s uveni e

W 698 Mod o us uveni e

W 805 Anomi dae uveni e 2

W 829 ucinoma bo eal s uveni e

W 837 hyasi a exuosa 33 49 42 85

W 906 Ku t el a b dentata 32 38 5 208

W 95 a vica dium pinnu a um 2 6 3

W 952 a vica dium scab um 6

W2006 haxas pellucidus

W202 Moe e la donac na 3 7

W2023 Asbjo nsenia pygmaea

W2059 Ab a alba 7 5 9 0

W2062 Ab a p ismat ca

W2072 A c ica is andica uveni e

W2098 Chame ea st iatula uveni e

W2 04 moc ea ovata

W2 0 ol t tapes uveni e 2

W2 3 ol t tapes homboides uveni e 2

W2 24 Vene upis co uga a

W2 24 Vene upis co uga a uveni e

W2 26 Dosinia uveni e 2 5

W2 28 Dosinia upinus

W2 47 Mya t uncata uveni e 8 3 2

W2 57 Co bu a g bba 3

W2 66 H a e la a ct ca

W2229 h acia convexa uveni e 3

W2239 Coch odesma p aetenue uveni e

00 3 C sia

0027 ubu ipo a

0066 D spo el a h sp da

0084 ust ell d a h sp da

0265 C adosc upocel a a

0480 Mic opo e la ci iata

ZA0003 ho on s

ZB0 48 Amphiu idae uveni e 3 4

ZB0 52 Amphiu a ch ajei

ZB0 54 Amphiu a li o mis 5 0

ZB0 6 Amphipho is squamata 6 2 4

ZB0 65 Oph u idae uveni e 5

ZB0 68 Oph u a a b da

ZB0280 eptopentacta elongata 3

ZB0300 Oes e g enia dig tata

ZC00 2 Ente opneus a

ZM0002 Rhodophyta

ZM0 48 Bonnemaison a hami e a

ZM0 70 alma a pa ma a

ZM0 8 Rhodothamn e la

ZM0 89 H ldenb andia

ZM0406 hyl opho a

ZM043 G aci a a

ZM0443 ocamium ca t lagineum

ZM050 Cal i hamnion

ZM0507 Ce amium

ZM055 uma a p umosa

ZM0554 e othamn on p umu a

ZM058 Hete os phonia plumosa

ZM0594 Delesse a sangu nea

ZM06 6 hycod ys ubens

ZM0655 olysiphon a

ZR000 Baci la iophyceae ?

ZR0004 Ectoca paceae

ZR0288 Sphacela a

ZR03 3 D c yo a d chotoma

ZR0334 Desma est a aculeata

ZR0382 ucus se a us

ZS0 74 U va

ZS0 95 C adopho a

R R R R R
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Sample Number Sample Date Site Description Biotope Description EUNIS

61001 07/04/2018 Grab St. 1 SS.SMp.KSwSS.LsacR.Mu
Laminaria saccharina  with red and brown seaweeds on 

lower muddy mixed sediments.
A5.5214

61002 07/04/2018 Grab St. 2 SS.SMp.KSwSS.LsacR.Mu
Laminaria saccharina  with red and brown seaweeds on 

lower muddy mixed sediments.
A5.5214

61003 07/04/2018 Grab St. 3 SS.SMp.KSwSS.LsacR.Mu
Laminaria saccharina  with red and brown seaweeds on 

lower muddy mixed sediments.
A5.5214

61004 07/04/2018 Grab St. 4 SS.SMp.KSwSS.LsacR.Mu
Laminaria saccharina  with red and brown seaweeds on 

lower muddy mixed sediments.
A5.5214

61005 07/04/2018 Grab St. 5 SS.SMp.KSwSS.LsacR.Mu
Laminaria saccharina  with red and brown seaweeds on 

lower muddy mixed sediments.
A5.5214
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Code Taxa ID Qualifiers Notes

D0618 Virgularia mirabilis Represents priority habitat; 

P0319 Podarkeopsis capensis Traditional usage; but possibly a related species; 

P0719 Uncispionidae Possible undescribed species; 

P0771 Pseudopolydora species A Undescribed species; 

P0834 Chaetozone setosa May include undescribed species; 

P0906 Capitella Representative of organic enrichment; 

P0955 Leiochone Type A Possible undescribed species;

P0964 Euclymene oerstedii aggregate May include undescribed species; 

P1264 Chone May include undescribed species; 

S0007 Nebalia borealis Rarely recorded; 

S0577 Aoridae female May include non-native species; 

S0839 Limnoria quadripunctata Non-native in the UK; 

T0003 Chironomidae larva May include non-native species; 

W0748 Tritia pygmaea Possibly close to northern limit of distribution; 

W0954 Megastomia conspicua Rarely recorded; 

W1696 Mytilus edulis juvenile Commercially important; 

W1698 Modiolus juvenile Represents priority habitat; 

W2072 Arctica islandica juvenile OSPAR listed; Long lived; 

ZM0148 Bonnemaisonia hamifera Non-native in the UK; 

ZM0431 Gracilaria May include non-native species; 
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Appendix 2  PSD data from grab samples 
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Appendix 3  Underwater video analysis log 

 

 

 

 

 



Station Start time End Time 
Video 

track time
Start Lat Start Long End Lat End Long

Assigned Biotope                        

(MNCR Code)

Classification                                                                                                        (Exact copy of MNCR 

descriptor)
Notes Reference image

Tr 1 - 2018-04-08_09.58.15_Biotope 1 09:58:37 10:06:09 00:07:32 5735.74376N 00709.47492W 5735.78140N 00709.42953W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments

Tr 1 - 2018-04-08_09.58.15_Biotope 2 10:06:09 10:08:06 00:01:57 5735.78140N 00709.42953W 5735.78457N 00709.41901W IR.HIR.Ksed Sediment-affected or disturbed kelp and seaweed communities

Angular cobbles showing little algal growth 

with scattered less mobile boudlers where 

fo ise reds occur.

IR.HIR.KSed_ Sand or gravel-affected or disturbed kelp and seaweed communities_Tr 1_10_07

Tr 2 - 2018-04-08_11.22.19_Biotope 1 11:22:39 11:29:28 00:06:49 5735.74193 N 00709.28070W 5735.78644N 00709.36244W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments

Tr 2 - 2018-04-08_11.22.19_Biotope 2 11:29:28 11:29:47 00:00:19 5735.78644N 00709.36244W 5735.787 8N 00709.36422W R.MIR.KR.Ldig Lam naria digitata on moderately exposed sublittoral fringe rock man made boulder steep ledge IR.MIR.KR.Ldig_Laminaria digitata on moderately exposed sublittoral fringe rock_Tr 2_06.57

Tr 2 - 2018-04-08_11.22.19_Biotope 3 11:29 47 11:29:57 00:00: 0 5735.78718N 00709.36422W 5735.78812N 00709.36689W LR.LLR.F.Fserr.FS Fucus serratus  on full salinity lower eu ittoral mixed substrata man made boulder steep ledge LR.LLR.F.Fser.X_Fucus serratus on full salinity lower eulittoral mixed substrata_Tr 2_07. 0

Tr 3 - 2018-04-08_10.29.17_Biotope 1 10:29: 8 10:35:46 00:06:08 5735.76752N 00709.24684W 5735.79136N 00709.28854W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments SS.SMp.KSwSS.LsacR Mu_Laminaria saccharina with red and brown seaweeds on lower muddy sediments_Tr 3_ 0_34

Tr 4 - 2018-04-08_10.40.39_Biotope 1 10:40 59 11:00:23 00:19:24 5735.79904N 00709.12994W 5735.77267N 00709.34474W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments

Tr 4 - 2018-04-08 10.40.39 Biotope 1 11:00:39 11:03:00 00:02:21 5735.77245N 00709.34466W 5735.77250N 00709.34565W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments attempt to find p ling at pier base

Tr 5 - 2018-04-08_10:14:27_Biotope 1 10:14:49 10:20:05 00:05: 6 5735.75558N 00709.3 067W 5735.75798N 00709.34 88W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments Interrupted by CalMac ferry arriving

Tr 5 - 2018-04-08_11:06:57_Biotope 1 11:07: 8 11:12:59 00:05:41 5735.75427N 00709.32935W 5735.77248N 00709.39660W SS.SMp.KSwSS.LsacR.Mu Laminaria saccharina with red and brown seaweeds on lower muddy mixed sediments

Tr 5 - 2018-04-08_11:06:57_Biotope 2 11:12:59 11:16:28 00:03:29 5735.77248N 00709.39660W 5735.78776N 00709.42838W IR.HIR.Ksed Sediment-affected or disturbed kelp and seaweed communities
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Summary 
 
A  Phase 1 habitat and otter survey were carried out on the area around the 
Lochmaddy Ferry Terminal, North Uist, in May 2017.  There were small areas of 
intertidal habitat to the west and south of the ferry terminal. Much of the terrestrial 
habitat was semi-improved acid grassland, with some small areas of tall ruderal 
habitat.  Otters frequent the area, with a recently used lie-up within 100m of the ferry 
pier.  The islands to the west of the pier also had signs of use by otters.  There were 
no recent signs of otters using the actual area of the proposed works at the ferry 
terminal.  
 
1  Introduction 
 
1.1  Site Description 
 
The survey was the site of the proposed works at the ferry terminal Lochmaddy, 
North Uist and all habitat within 250m of the terminal.   
 
 
1.2  Aims of Survey 
 
 
A standard Phase 1 habitats and otter survey was carried out to identify the main 
habitat types present and to establish if there is evidence that otters use the site. 
 
 
 
 
2 Methodology 
 
Habitats 
 
The phase 1 habitat survey was carried out following the methodology described in 
JNCC (2010) Handbook for Phase 1 habitat survey – a technique for environmental 
audit, JNCC, Peterborough. 
 
As it was a relatively small site, and much of the area was built-up, a 1:2500 map 
was used. 
 
A standard walkover survey of the site, including a 250m buffer zone, was carried out 
by  on 24 and 25 May 2017.  The survey was undertaken between 0900 
and 1600 GMT in good weather conditions.   
 
 
Otters 
 
The survey was undertaken by  an experienced otter surveyor with an 
SNH otter disturbance licence, number 13297.   All shoreline and watercourses were 
checked for signs of otter (spraints, prints and digging), including evidence of runs, 
holts, lay-ups or couches.  The rock armour along the shore was checked for otter 
lie-ups/holts.  The walkover survey for otter was carried out and recorded according 
to the guidelines set out in Chanin P (2003) Monitoring the Otter’ (Lutra lutra) 
Conserving Natural 2000 Rivers Monitoring Series No. 10, English Nature, 
Peterborough.  

Redacted

Redacted



 
All signs of otters were photographed and a grid reference recorded using a 
handheld GPS.  Otter spraints were identified by sight and smell.  All spraints found 
were categorized according to the guidelines set out in Chanin 2003. 
 
The islands to the west of the ferry terminal were not accessed for the survey but 
were surveyed with a telescope from the mainland shore. 
 
 
 
3  Results 
 
Summary of Habitat Types 
 
(see Appendix 1 for map of habitat types) 
 
H1 Intertidal – brown algal beds 
 
The intertidal areas to the south and west of the ferry terminal had an array of 
seaweeds typical of North Uist sea lochs - Ascophylum nodosum, Fucus vesculosis, 
Pelvetia canaliculata, Fuscus spiralis.  Ascophylum nodosum var. mackaii  was not 
found to be present. 
 

   
 
Photographs 1 and 2 
Brown algal intertidal areas west of the ferry terminal 
 
H2 Saltmarsh 
There were very thin strips of saltmarsh vegetation at the upper limits of the intertidal 
area to the north west of the ferry terminal. 
 

 

Photograph 3 
saltmarsh area west of ferry 
terminal 



 
 
 
B1 Acid grassland 
The crofts west of the ferry terminal and the headland to the south west, on the other 
side of the peninsula,  were herb-rich semi-improved grassland, with a high 
proportion of Juncus squarrosus, Rumex, Ranunculus acris and occasional stands of 
Iris pseudocorus. Other areas, including the peninsula to the east of the ferry 
terminal, were shorter grassland, with some dwarf shrub cover. 
 

   
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Photograph 4 
Acid grassland to west of ferry 
Acid grassland to west of ferry 
t l 
 
 

Photograph 5 
Peninsula to the north of the 
ferry terminal – acid 
grassland with some dwarf 
shrub and stands of tall 
ruderal near to the livestock 
pens 

Photograph 6 
Acid grassland to the north 
west of the ferry terminal, on 
peninsula opposite 
Lochmaddy Hotel 



C1 Bracken 
The two islands to the west of the ferry terminal had extensive bracken. 
 

 
 
C3.1 Tall ruderal 
The area around the livestock pens to the north of the ferry terminal had stands of 
Urtica dioica and Heracleum sphondylium. 
 

 
 
A1 Mixed plantation woodland 
To the north west of the ferry terminal, adjacent to the Lochmaddy Hotel, is a small 
area of plantation woodland, with conifers dominating the western edge and mainly 
broadleaves to the east. 
 
 

 
 
 
 
 
 
 
 
 
 

Photograph7 
Bracken‐covered islands to 
west of terminal 

Photograph 8 
Tall ruderal vegetation near the 
livestock pens by ferry car park 

Photograph 9 
Mixed plantation woodland west of 
ferry terminal 



Target Notes 
 
1 NF 92127 68053 
 
Small peninsula to the east of the ferry terminal – short acid grassland with some 
dwarf shrub (mainly Calluna vulgaris) cover (less than 25%). 
 
2 NF 92075 68059 
Stands of Urtica dioica and Heracleum sphondylium adjacent to livestock pens. 
 
3 NF 91901 68075 
 
Interidal habitat in small bay to the west of the ferry terminal.  Ascophylum nodosum, 
Fucus vesculosis, Pelvetia canaliculata, Fuscus spiralis present.  Thin strand line of 
saltmarsh vegetation. 
 
4 NF 91915 68099 
 
Acid grassland down to shore, with stands of Iris pseudocorus and other long 
ruderal. 
 
  
5 NF 91882 68129 
Semi-improved herb rich acid grassland, patches with extensive Juncus squarrosus, 
Ranunculus acris 
 
6 NF 91769 68121 
 
Upper section of intertidal habitat had more extensive saltmarsh vegetation at the 
strandline. 
 
7 NF 91854 68244 
Small area of plantation woodland.  Conifers along the western edge, rest mainly 
broadleaved, Salix sp and Alnus glutinosa.  
 
 
 
Otters 
 
Otter spraint sites, lie-ups and runs were found in the vicinity of the ferry terminal – 
see Appendix 2.   
 
There is a recently used lie-up dug into the peat on the peninsula to the east of the 
ferry terminal at NF 92130 68029, with fresh spraints nearby (see photograph 10).  
There was no nearby freshwater and so it is unlikely to be used as a holt, more likely 
an occasional lie-up.  There is a well-used footpath on the peninsula, and so the site 
is subject to disturbance, which would also reduce the likelihood of it being used as a 
holt.  
 



 
 
 
 
There were other holes in the peat that were potential lie-ups but had no signs of 
recent use. 
 

   
 
An otter was seen fishing in the bay at NF921680.  There were other possible lie-ups 
amongst shoreline peat and boulders to the north of this bay. 
 
The islands to the west of the ferry terminal had signs of use by otters (see 
photograph 7).  There was an obvious run through the bracken on the westernmost 
island at NF 91785 68066, and signs of spraints on the shore where the vegetation 
was affected. 

 
 
  
The height of the bracken made it difficult to see whether there were holes dug by 
otters.  The peat soil is typical of other sites in Lochmaddy where otters have dug 
holts under the bracken.  It is also possible that there is freshwater on the islands 
which would increase the likelihood of there being a holt. 

Photograph 12 
Otter run through 
bracken on island 
to west of terminal 

Photograph 10 
 
Otter lie‐up with fresh spraints on the 
peninsula to the north of the pier. 

Photograph 11 
Other holes in peat on peninsula to 
the north of the pier that could 
potentially be used as lie‐ups 



 
 
 
4  Assessment 
 
Habitats 
 
The habitat types are typical of North Uist and there were no notable species 
present.  The plantation woodland has provided habitat for breeding birds that would 
not usually be found around the east coast of North Uist.  The acid grassland is 
common throughout the croftland areas of North Uist. 
 
 
Otters 
Otters are using the shore immediately to the east and north of the ferry terminal and 
the islands to the west.  There was one lie-up on the peninsula to the east of the 
terminal with signs of regular use, and an otter was seen fishing in the bay to the 
north.  The otters frequenting this area of Lochmaddy are tolerant of disturbance and 
have continued to use the area after other developments have been carried out in 
the vicinity of the ferry terminal.   
 
5 Recommendations 
 
Habitats 
 
There is no requirement for an NVC survey. 
 
Otters 
 
Otters are using the vicinity of the ferry terminal and a pre-construction survey is 
recommended.  The islands to the west of the terminal may have otter resting places, 
and would be best surveyed when the bracken vegetation has died down.  It is 
possible that a European Protected Species licence may be required, subject to the 
pre-construction surveys. 
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1 Introduction 
Subacoustech Environmental have been instructed by Affric Limited to undertake acoustic propagation 
modelling for blasting, impact piling and other noise-making operations linked to the proposed upgrade 
at the Lochmaddy ferry terminal. 

The purpose of the modelling is to estimate the received sound pressure levels in the region, with 
particular concern for the impacts on marine mammals and fish. This report has been prepared by 
Subacoustech Environmental Ltd for Affric and presents the results and findings of the modelling 
assessment. 

1.1 Survey area 
Figure 1-1 details the Lochmaddy ferry terminal site on the east coast of North Uist, Scotland. As the 
area of operational activity for the works is relatively small, a single representative modelling location 
has been selected (approximate coordinates: 57.5963°N, 007.1563°W) this is shown by the red marker 
in the figure below.  

 
Figure 1-1 Image showing the location of Lochmaddy ferry terminal and the surrounding bathymetry 

(bathymetry supplied by Find Mapping Ltd -  © British Crown and OceanWise, 2017. All rights 
reserved. Not to be used for Navigation.) 

1.2 Blasting 
Not much is known about the proposed blasting works at the Lochmaddy ferry terminals, and as such 
assumptions have been made based on a rock clearing blasting methodology for a similar sized 
operation. This methodology assumes 20 charges in boreholes being detonated in sequence with a few 
milliseconds delay. A maximum instantaneous charge weight (MIC) of 10 kg has been modelled. Each 
sequence is expected to take a total of 0.3 seconds. 
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1.3 Impact piling 
Fender piles measuring 660 mm in diameter are to be installed at the ferry terminal using a hammer 
such as a BSP CX hydraulic piling hammer; blow energies are expected to be between 50 and 150 kJ. 
Six fender piles are expected to be installed within 2 weeks with each pile taking between 30 minutes 
and 1 hour to install depending on conditions. 

1.4 Other noise sources 
In addition to blasting and impact piling, there is the possibility of using vibratory hammer (vibro piling) 
to install the fender piles. Rock breaking using a machine mounted pecker is also being considered for 
removal of rocks. The activities have been considered using a high-level, simple modelling approach 
based on a conservative worst case. 

Backhoe dredging and vessel movements are also expected during the terminal upgrades, however 
due to the low level of noise from these activities, they have only been assessed qualitatively. 

1.5 Assessment overview 
This report presents a detailed assessment of the potential underwater noise from works at the 
Lochmaddy ferry terminal and covers the following: 

• Review of background information on the units for measuring and assessing underwater noise 

• Discussion of the approach, input parameters and assumptions for the noise modelling 
undertaken; 

• Presentation of detailed subsea noise modelling using unweighted metrics and interpretation 
of the results using suitable noise metrics and criteria; and 

• Summary and conclusions 
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2 Measurement of underwater noise 
Sound travels much faster in water (approximately 1,500 ms-1) than in air (340 ms-1). Since water is a 
relatively incompressible, dense medium, the pressures associated with underwater sound tend to be 
much higher than in air. As an example, background levels of sea noise of approximately 
130 dB re 1 µPa for UK coastal waters are not uncommon (Nedwell et al, 2003 and 2007). This level 
equates to about 100 dB re 20 µPa in the units that would be used to describe a sound level in air. 

2.1 Units of measurement 
Sound measurements underwater are usually expressed using the decibel (dB) scale, which is a 
logarithmic measure of sound. A logarithmic scale is used because rather than equal increments of 
sound having an equal increase in effect, typically a constant ratio is required for this to be the case. 
That is, each doubling of sound level will cause a roughly equal increase in “loudness”. 

Any quantity expressed in this scale is termed a “level”. If the unit is sound pressure, expressed on the 
dB scale, it will be termed a “Sound Pressure Level”. The fundamental definition of the dB scale is given 
by: 

𝐿𝑒𝑣𝑒𝑙 = 10 × log10 (
𝑄

𝑄𝑟𝑒𝑓

) 

where 𝑄 is the quantity being expressed on the scale, and 𝑄𝑟𝑒𝑓 is the reference quantity. 

The dB scale represents a ratio and, for instance, 6 dB really means “twice as much as…” (such as a 
doubling of peak or RMS pressure, exposure etc). It is, therefore, used with a reference unit, which 
expresses the base from which the ratio is expressed. The reference quantity is conventionally smaller 
than the smallest value to be expressed on the scale, so that any level quoted is positive. For instance, 
a reference quantity of 20 µPa is used for sound in air, since this is the threshold of human hearing. 

A refinement is that the scale, when used with sound pressure, is applied to the pressure squared rather 
than the pressure. If this were not the case, when the acoustic power level of a source rose by 10 dB 
the Sound Pressure Level would rise by 20 dB. So that variations in the units agree, the sound pressure 
must be specified in units of root mean square (RMS) pressure squared. This is equivalent to expressing 
the sound as: 

𝑆𝑜𝑢𝑛𝑑 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝐿𝑒𝑣𝑒𝑙 = 20 × log10 (
𝑃𝑅𝑀𝑆

𝑃𝑟𝑒𝑓

) 

For underwater sound, typically a unit of one micropascal (µPa) is used as the reference unit; a Pascal 
is equal to the pressure exerted by one Newton over one square metre; one micropascal equals one 
millionth of this. 

2.2 Quantities of measurement 
Sound may be expressed in many ways depending upon the type of noise, and the parameters of the 
noise that allow it to be evaluated in terms of a biological effect. These are described in more detail 
below. 

2.2.1 Sound pressure level (SPL) 

The Sound Pressure Level is normally used to characterise noise and vibration of a continuous nature 
such as drilling, boring, continuous wave sonar, or background sea and river noise levels. To calculate 
the SPL, the variation in sound pressure is measured over a specific time period to determine the Root 
Mean Square (RMS) level of the time varying sound. The SPL can therefore be considered a measure 
of the average unweighted level of sound over the measurement period. 
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Where an SPL is used to characterise transient pressure waves such as that from seismic airguns, 
underwater blasting or impact piling, it is critical that the period over which the RMS level is calculated 
is quoted. For instance, in the case of pile strike lasting, say, a tenth of a second, the mean taken over 
a tenth of a second will be ten times higher than the mean taken over one second. Often, transient 
sounds such as these are quantified using “peak” SPLs. 

2.2.2 Peak sound pressure level (SPLpeak) 

Peak SPLs are often used to characterise sound transients from impulsive sources, such as percussive 
impact piling and seismic airgun sources. A peak SPL is calculated using the maximum variation of the 
pressure from positive to zero within the wave. This represents the maximum change in positive 
pressure (differential pressure from positive to zero) as the transient pressure wave propagates.  

A further variation of this is the peak-to-peak SPL where the maximum variation of the pressure from 
positive to negative within the wave is considered. Where the wave is symmetrically distributed in 
positive and negative pressure, the peak-to-peak level will be twice the peak level, or 6 dB higher. 

2.2.3 Sound exposure level (SEL) 

When assessing the noise from transient sources such as blast waves, impact piling or seismic airgun 
noise, the issue of the period of the pressure wave is often addressed by measuring the total acoustic 
energy (energy flux density) of the wave. This form of analysis was used by Bebb and Wright (1953, 
1954a, 1954b and 1955), and later by Rawlins (1987) to explain the apparent discrepancies in the 
biological effect of short and long-range blast waves on human divers. More recently, this form of 
analysis has been used to develop criteria for assessing the injury range from fish for various noise 
sources (Popper et al, 2014). 

The Sound Exposure Level (SEL) sums the acoustic energy over a measurement period, and effectively 
takes account of both the SPL of the sound source and the duration the sound is present in the acoustic 
environment. Sound Exposure (SE) is defined by the equation: 

𝑆𝐸 = ∫ 𝑝2(𝑡)𝑑𝑡

𝑇

0

 

where 𝑝 is the acoustic pressure in Pascals, 𝑇 is the duration of the sound in seconds, and 𝑡 is the time 
in seconds. The Sound Exposure is a measure of the acoustic energy and, therefore, has units of Pascal 
squared seconds (Pa2s). 

To express the Sound Exposure on a logarithmic scale by means of a dB, it is compared with a 
reference acoustic energy level (𝑃2

𝑟𝑒𝑓) and a reference time (𝑇𝑟𝑒𝑓). The SEL is then defined by: 

𝑆𝐸𝐿 = 10 × log10 (
∫ 𝑝2(𝑡)𝑑𝑡

𝑇

0

𝑃2
𝑟𝑒𝑓𝑇𝑟𝑒𝑓

) 

By selecting a common reference pressure 𝑃𝑟𝑒𝑓 of 1 µPa for assessments of underwater noise, the SEL 
and SPL can be compared using the expression: 

𝑆𝐸𝐿 = 𝑆𝑃𝐿 + 10 × log10 𝑇 

Where the SPL is a measure of the average level of the broadband noise, and the SEL sums the 
cumulative broadband noise energy. 

This means that, for continuous sounds of less than one second, the SEL will be lower than the SPL. 
For periods greater than one second the SEL will be numerically greater than the SPL (i.e. for a sound 
of ten seconds duration, the SEL will be 10 dB higher than the SPL, for a sound of 100 seconds duration 
the SEL will be 20 dB higher than the SPL, and so on). 
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Weighted metrics for marine mammals have been proposed by the National Marine Fisheries Service 
(NMFS) (2016), these assign a frequency response to groups of marine mammals, and are discussed 
in detail in the following section. 

  



UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 
Underwater noise propagation modelling at the Lochmaddy ferry terminal, North Uist, Scotland 

 

 
Subacoustech Environmental Ltd. 6 
Document Ref: P220R0102 
 

UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 

3 Modelling methodology 
Three modelling methodologies have been used for this assessment based on the likely severity of 
impact of each noise source based on noise levels previously measured by Subacoustech. 

• High noise sources (blasting and impact piling) have been assessed using detailed modelling 
considering all environmental parameters; 

• Moderate sources (vibro piling and rock breaking) use a simple modelling approach based on 
a conservative worst case; and 

• Low noise sources (dredging and vessel movements) have been considered qualitatively based 
on previously measured data. 

3.1 Detailed modelling inputs 
To estimate the likely noise levels from blasting and impact piling operations, modelling has been 
carried out using an approach that is widely used and accepted by the acoustics community, in 
combination with publicly available environmental data and information provided by Affric. The 
approach is described in more detail below.  

Modelling has been undertaken at one representative location to predict the levels of underwater noise 
from both the proposed blasting and impact piling activities. The modelling location is shown in Figure 
1-1.  

Modelling of underwater noise is complex and can be approached in several different ways. 
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 dBSea implementation of these 
numerical solutions.  

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. 

3.1.1 Bathymetry 

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 30 m by 60 m). A high tide of 4.8 m (Mean 
High Water Springs) has been used throughout the modelling as this represents a conservative 
approach with regards to noise propagation. 

3.1.2 Sound speed profile 

The speed of sound in the water, shown in Figure 3-1, has been calculated using temperature and 
salinity data from Marine Scotland (Bresnan et al. 2016) and the underwater sound speed equation 
from Mackenzie (1981). 
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Using the equation to calculate the SPLpeak source level for a 10 kg charge weight gives a source level 
of 253.4 dB re 1 µPa (SPLpeak) @ 1 m. 

In order to carry out the detailed noise modelling of borehole blasting a source spectrum needs to be 
used. Figure 3-2 presents the third-octave levels from a blasting event shifted to achieve the required 
SPLpeak source level of 253.4 dB re 1 µPa for a 10 kg charge weight. This source level equates to a 
SEL source level of 218.5 dB re 1 µPa2s for the MIC based on the 0.3s duration of all the proposed 
delays. The original source spectrum is based on measured data from borehole blasting in Singapore 
harbour taken by Subacoustech. 

 
Figure 3-2 Source third octave band levels to be used to model borehole blasting (SPLpeak) 

3.1.5 Impact piling source levels 

The proposed impact piling operations at Lochmaddy assume installation of 660 mm diameter piles 
using a blow hammer energy of between 50 and 150 kJ. In order to cover a range of the likely noise 
levels both 50 kJ and 150 kJ impact piling has been modelled. 

The source levels used for the modelling of these two hammer energies is 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. 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 Lochmaddy are: 

• 197.1 dB re 1 µPa SPLpeak (50 kJ blow energy) 

• 205.4 dB re 1 µPa SPLpeak (150 kJ blow energy) 

These source levels equate to single strike SEL source levels of 173.2 dB re 1 µPa2s for a 50 kJ hammer 
and 181.6 dB re 1 µPa2s for a 150 kJ hammer 

The third octave levels used for modelling are illustrated in Figure 3-3. As the frequency content is 
determined by the dimensions of the pile, the shape of the two spectra are the same for both blow 
energies, with the overall source levels adjusted. 
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underwater wave propagation and considers variations in bathymetry, seabed type and sound speed 
profile for multiple depths and for each frequency band. With the simple methodology these factors are 
intrinsic to the conditions of the measurements. In practice, the complex numerical modelling is 
extremely resource intensive and a single scenario can take over 48 hours to complete and it is common 
practice to use different modelling techniques according to the source being modelled and the 
anticipated impact range. 

3.2.2 Other noise sources 

The low-level noise sources (backhoe dredging and vessel movements) have been assessed 
qualitatively in this report using measured noise levels from the Subacoustech noise measurement 
database. 

3.3 Assessment criteria 
3.3.1 Background 

Over the past 20 years it has become increasingly evident that noise from human activities in and 
around underwater environments can have an impact on the marine species in the area. The extent to 
which intense underwater sound might cause an adverse environmental impact in a species is 
dependent upon the incident sound level, sound frequency, duration of exposure, and/or repetition rate 
of the sound wave (see for example Hastings and Popper, 2005). As a result, scientific interest in the 
hearing abilities of aquatic animal species has increased. These studies are primarily based on 
evidence from high level sources of underwater noise such as blasting or impact piling, as these sources 
are likely to have the greatest environmental impact and therefore the clearest observable effects. 

The impacts of underwater sound can be broadly summarised into three categories: 

• Physical traumatic injury and fatality; 

• Auditory injury (either permanent or temporary); and 

• Disturbance. 

The following sections discussed the agreed upon criteria for assessing these impacts in key marine 
species. The metrics and criteria that have been used in this study to assess environmental effect come 
from the latest guidance from the U.S. National Marine and Fisheries Service (NMFS) 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. 

3.3.2 Marine mammals 

Since it was published, Southall et al (2007) has been the source of the most widely used criteria to 
assess the effects of noise on marine mammals. NMFS (2016) was co-authored by many of the same 
academics from the Southall et al (2007) paper, and effectively updates it. In the updated guidelines, 
the frequency weightings have changed along with the criteria. As a result, the criteria have generally 
become more strict and potential impact ranges may increase substantially in some cases. 

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 3-3. 

The auditory weighting functions for each hearing group are provided in Figure 3-4. 

  





























UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 
Underwater noise propagation modelling at the Lochmaddy ferry terminal, North Uist, Scotland 

 

 
Subacoustech Environmental Ltd. 24 
Document Ref: P220R0102 
 

UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 

5 Summary and conclusions 
Subacoustech Environmental has undertaken a study of noise propagation for Affric Limited at the 
Lochmaddy ferry terminal, Scotland, for blasting, impact piling and other noise making activities. 

The level of underwater noise from blasting and impact piling has been estimated using a parabolic 
equation (PE) method for lower frequencies and a ray tracing solution at higher frequencies. The 
modelling considers a wide variety of input parameters including source noise levels, frequency content, 
duty cycle, seabed properties and the sound speed profile in the water column. Full account is taken of 
the complex bathymetry in the area. 

A representative location at the ferry terminal has been modelled to give worst case ranges into the 
open water. 

Further simple modelling has been carried out to assess the effects of vibro piling and rock breaking in 
the area. A qualitative assessment of noise from dredging and vessel noise has also been completed. 

Noise levels have been assessed in terms of the criteria provided by NMFS (2016) for SPLpeak and 
SELcum for marine mammals and Popper et al (2014) for SPLpeak, SELcum and SPLRMS for fish. In the 
case of the NMFS (2016) criteria, the 1/3 octave band spectrum of the source level has been weighted 
according the LF, MF, HF and PW frequency weightings stipulated in the guidelines. 

  



UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 
Underwater noise propagation modelling at the Lochmaddy ferry terminal, North Uist, Scotland 

 

 
Subacoustech Environmental Ltd. 25 
Document Ref: P220R0102 
 

UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 

References 
1. Arons A B (1954). Underwater explosion shock wave parameters at large distances from the 

charge. J. Acoust. Soc. Am. 26, 343, 1954. 

2. Barrett R W (1996). Guidelines for the sage use of explosives underwater. MTD Publication 
96/101, Marine Technology Directorate, 1996, ISBN 1-870553-23-3. 

3. Bebb A H, Wright H C (1953). Injury to animals from underwater explosions. Medical Research 
Council, Royal Navy Physiological Report 53/732, Underwater Blast Report 31, January 1953. 

4. Bebb A H, Wright H C (1954a). Lethal conditions from underwater explosion blast. RNP Report 
51/654 RNPL 3/51, National archives reference ADM 298/109, March 1954. 

5. Bebb A H, Wright H C (1954b). Protection from underwater explosion blast. III. Animal 
experiments and physical measurements. RNP Report 57/792, RNPL 2/54, March 1954. 

6. Bebb A H, Wright H C (1955). Underwater explosion blast data from the Royal Navy 
Physiological Labs 1950/55. Medical Research Council, April 1955. 

7. Bresnan E, Cook K, Hindson J, Hughes S, Lacaze J-P, Walsham P, Webster L, Turrell W R 
(2016). The Scottish Coastal Observatory 1997-2013, Part 2 – Description of Scotland’s 
Coastal Waters. Scottish Marine and Freshwater Science Vol. 7, No. 26. 
http://data.marine.gov.scot/dataset/scottish-coastal-observatory-data/resource/e2cffdec-
45cb45a7-a5c2-a985e2051436 accessed on 3rd January 2018. 

8. Etter P C (1991). Underwater acoustic modelling: Principles, techniques and applications. 
Elsevier Science Publishers Ltd, Essex. ISBN 1-85166-528-5. 

9. Hansom J D (2007). Loch Maddy – Sound of Harris Coastline. Coastal Geomorphology of Great 
Britain. http://jncc.defra.gov.uk/pdf/gcrdb/gcrsiteaccount2030.pdf accessed on 3rd January 
2018. 

10. Hastings M C and Popper A N (2005). Effects of sound on fish. Report to the California 
Department of Transport, under Contract No. 43A01392005, January 2005. 

11. Jensen F B, Kuperman W A, Porter M B, Schmidt H (2011). Computational Ocean Acoustics. 
Modern Acoustics and Signal Processing. Springer-Verlag, NY. ISBN: 978-1-4419-8678-8. 

12. Lawrence B. (2016) Underwater noise measurements – rock breaking at Acheron Head. 
https://www.nextgenerationportotago.nz/assets/Uploads/4e-Underwater-Noise-
Measurements.pdf accessed on 24th November 2017. 

13. Mackenzie K V (1981). Nine-term equation for the sound speed in the oceans. J. Acoust. Soc. 
Am 70(3), pp 807-812. 

14. 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. U.S. Dept. of Commer., NOAA. NOAA 
Technical Memorandum NMFS-OPR-55. 

15. Nedwell J R, Thandavamoorthy T S (1989). Risso’s dolphin (Grampus griseus) hearing 
thresholds in Kaneohe Bay, Hawaii. In Kastelein R A et al (eds.) Sensory Systems of Aquatic 
Mammals, 49-53, De Spil Publ. Woerden, Netherlands. 

16. Nedwell J R, Langworthy J, Howell D (2003). Assessment of sub-sea acoustic noise and 
vibration from offshore wind turbines and its impact on marine wildlife initial measurements of 



UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 
Underwater noise propagation modelling at the Lochmaddy ferry terminal, North Uist, Scotland 

 

 
Subacoustech Environmental Ltd. 26 
Document Ref: P220R0102 
 

UNCLASSIFIED: NOT TO BE CITED WITHOUT AUTHOR’S PERMISSION 

underwater noise during construction of offshore wind farms, and comparison with background 
noise. Subacoustech Report ref: 544R0423, published by COWRIE, May 2003. 

17. Nedwell J R, Parvin S J, Edwards B, Workman R, Brooker A G, Kynoch J E (2007). 
Measurement and interpretation of underwater noise during construction and operation of 
offshore windfarms in UK waters. Subacoustech Report Ref: 544R0738 to COWRIE. ISBN: 
978-09554276-5-4. 

18. Popper A N, Hawkins A D, Fay R R, Mann D A, Bartol S, Carlson T J, Coombs S, Ellison W T, 
Gentry R L, Halvorson M B, Løkkeborg S, Rogers P H, Southall B L, Zeddies D G, Tavolga W 
N (2014). Sound Exposure Guidelines for Fishes and Sea Turtles. Springer Briefs in 
Oceanography, DOI 10. 1007/978-3-319-06659-2. 

19. Rawlins J S P (1987). Problems in predicting safe ranges from underwater explosions. Journal 
of Naval Science, Volume 14, No. 4 pp. 235-246. 

20. Southall B L, Bowles A E, Ellison W T, Finneran J J, Gentry R L, Green Jr. C R, Kastak D, 
Ketten D R, Miller J H, Nachtigall P E, Richardson W J, Thomas J A, Tyack P L (2007). Marine 
Mammal Noise Exposure Criteria: Initial Scientific Recommendations. Aquatic Mammals, 33 
(4), pp. 411-509. 

  







  
 
 

 
  

 
Member of the Association for  

Consultancy and Engineering Doc Ref:  1975/DOC011 RevA 

 

CALEDONIAN MARITIME ASSETS LIMITED 
 

LOCHMADDY FERRY TERMINAL 
 

 

 

MARSHALLING AREA AND TRAFFIC 
IMPROVEMENTS 

 

 
Caledonian Maritime Assets Limited 
Municipal Buildings 
Fore Street 
Port Glasgow 
PE14 5EQ  
 
 
Tel:  
 

 

Wallace Stone 
Royal Bank Buildings 

High Street 
Dingwall 

Ross-shire 
IV15  9HA 

 

   

 
 

March 2019

Redacted Redacted



          

Doc Ref:  1975/DOC011 RevA 

 

 
 
 
 
This document was prepared as follows:- 
 

 Name Signature Date  
Prepared By 22.05.2018 

Checked By 
 

23.05.2018 

Approved By 
 

23.05.2018 

 
 
 
 
and revised as follows: 
 
REVISION STATUS INDICATOR 
 
 
Page No Date Revision Description of Change Initial 

All 25.03.19 A Drg 967 added. Proposed Layout Updated 
     
     
     
     
     
     
     
     

 

 

 

 

 

 

This document has been 
reviewed for compliance with 
project requirements in 
accordance with Wallace Stone 
LLP Quality Management 
System.  

 

 

Redacted

Redacted

Redacted

Redacted

Re



          

 
Doc Ref:  1975/DOC011 RevA 

 

 

 

 

CALEDONIAN MARITIME ASSETS LIMITED 

 

LOCHMADDY FERRY TERMINAL 

 

MARSHALLING AREA AND TRAFFIC 

IMPROVEMENTS 

 

 

 

CONTENTS 

  Page  

1.  INTRODUCTION ..................................................................................................... 1 

2.  EXISTING LAYOUT ................................................................................................ 2 

3.  MARSHALLING AREA LAYOUT AND ROAD IMPROVEMENTS .................. 3 

4.  VEHICLE SWEPT PATHS ....................................................................................... 4 

 
Appendix A – SWEPT PATH DRAWINGS 
 
 



          

1 

Doc Ref:  1975/DOC011 RevA 

 

  
 

CALEDONIAN MARITIME ASSETS LIMITED 

 

LOCHMADDY FERRY TERMINAL 

 

MARSHALLING AREA AND TRAFFIC 
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1. INTRODUCTION 

 

1.1 General 

Two new vessels are currently under construction on the Firth of Clyde.  One of these 

vessels is due to enter service on the Skye Triangle Route (Uig (Skye) – Tarbert (Harris) – 

Lochmaddy (North Uist)).  The new vessel is larger, heavier and has increased vehicle and 

pedestrian capacity compared to the current vessels servicing this route (primarily the MV 

Hebrides). 

 

The existing shoreside facilities at Lochmaddy require upgrading to accommodate the new 

vessel and make provision for the potential increase in traffic resulting from the deployment 

of the larger vessel.  

 

1.2 Construction 

The existing marshalling area shall be extended by approximately 3,600m2 to the north- 

west to provide improved marshalling, parking, security and manoeuvring arrangements.  

Also included will be a trailer park, relocation of existing marina facilities for the pontoons 

(which will remain in place where possible but except for dredging operations).  Additional 

long stay car parking will be provided by extending the existing car park to the north of the 

terminal building.  The reclamation will be through imported rockfill with geotextile and 

rock armoured slope protection.  The reclamation area will also include drainage (via a 

bypass separator), ticketing kiosks, a cycle shelter and services.  Bituminous surfacing will 

be tied into existing bituminous paved marshalling areas.  The trailer park will be concrete 

surfaced to suit lorry manoeuvring. 
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Figure 01 – Proposed Site Layout 

 

2. EXISTING LAYOUT 

 

The existing marshalling area can accommodate 110 cars, some of which are on curved 

lanes adjacent to the end of the linkspan.  Check in is currently carried out in the queues, 

with no kiosk provided for staff. 

 

There is provision for about 18 long stay car parking spaces on the land to the north of the 

terminal building, along with four lorry spaces.  No other trailer parking is available near 

the terminal. 
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3. MARSHALLING AREA LAYOUT AND ROAD IMPROVEMENTS 

The extended marshalling area will accommodate 198 cars, which is almost 50% in excess 

of the new vessel capacity.  The exit lane from the ferry will be moved to the north-west, 

with a separate inbound lane serving the new trailer park area to the north-west edge of the 

reclamation works.  This allows trailers to be dropped off and left for subsequent loading 

or taken off the ferry and parked while awaiting pickup. 

 

Some additional lanes will be provided at the eastern edge of the present marshalling area, 

enabled by the acquisition of an area of land currently belonging to the adjacent house.  

This will minimise the requirement for the curved lanes of the present layout. 

 

It is proposed that allowance be made for a check-in kiosk within the marshalling area.  

This must be located far enough back to allow vehicles to turn into their lane after checking 

in, but far enough forward to allow a queue of cars waiting to check in to be able to clear 

the public road.  The proposed location allows about 12 vehicles to clear the road, assuming 

both sides of the kiosk are used. 

 

To help improve traffic flow the Hotel is in agreement with a one-way system to their car 

park, with some alterations required at the north western exit to allow vehicles to turn 

towards the ferry terminal. 

 

It is proposed to provide a mini roundabout on the A865 road at the entrance to the 

marshalling area.  This will take the form of a painted button on the road, in order that 

larger vehicles may overrun it.  Zebra Crossing marking will be provided at expected 

crossing points and a kerbed refuge island, dividing the exit lane in two, will divert traffic 

to the hotel or the A865, whilst also providing refuge for pedestrians crossing at each of 

the crossing points. A ghost island will be provided to separate the inbound and outbound 

lanes on the A865 to the west.  Minimum kerb radii of 15 metres will be provided on the 

exit from the marshalling area/ferry to the hotel access, and to the A865 westbound. 
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Additional long stay car parking will be provided by taking two of the lorry parking/turning 

areas to the north of the terminal building, giving an additional 5 spaces, and by extending 

the present car parking by two lines of 8 bays to the east.  This will provide an extra 21 car 

parking spaces, for long stay and Ferry Terminal staff use. 

 

In the vicinity of the Terminal Building the turning area’s east kerb-line will be moved 

further east to widen the existing road which will allow a large rigid bodied coach to make 

a U-turn, without encroaching on existing parking bays, and eliminate the need for making 

a 3 (or more) point turn. In order to accommodate this change the existing wall will be 

taken down, along with the old cattle run/access ramp and a new retaining wall, and 

footway, will be constructed in their place. A bus bay will be provided on the east kerb-

line for additional drop off capability. 

 

The present drop-off spaces in front of the terminal building will be retained, but the ones 

closest to the gated access at the pier will require to be moved north slightly. A walkway 

will be provided between the existing gates and the drop off spaces at the south of the 

turning area. This path/crossing point will take the form of a solid hatched marking, 

probably in red. 

 

A cycle shelter will be provided within the marshalling area, adjacent to the upper end of 

the linkspan.  Access to it will be along the road next to the linkspan from the ferry terminal 

building.  This access road will be restricted to use by cycles and pedestrians only. 

 

4. VEHICLE SWEPT PATHS 

Swept paths have been run for articulated and rigid vehicles on a range of possible 

movements in and around the terminal building and marshalling area.  These are shown in 

Drawings 1975/951 to 967 in Appendix A.  Drawings 951 to 963 cover the maximum 

articulated vehicle, with 964 to 966 covering some of the manoeuvres with a large rigid 

vehicle where this might be more critical and 967 covers a manoeuvre that a large coach 

might make whilst u-turning in advance of the access to the pier.  The provisions and 

restrictions of each are as noted below: - 
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Drawing 951 – A865 from west into marshalling area: roundabout directs traffic through 
gates into marshalling area. 
Drawing 952 – A865 from terminal into marshalling area: no overrunning of 
roundabout. 
Drawing 953 – A865 from terminal into lorry park: overruns roundabout and encroaches 
onto exit lane (not a regular manoeuvre). 
Drawing 954 – U turn out from exit lane from ferry or lorry park into marshalling area 
(also shows marshalling area on to ferry): overruns roundabout. 
Drawing 955 – from ferry into lorry park, into trailer parking south: no restrictions. 
Drawing 956 – from ferry into lorry park, into trailer parking north: no restrictions. 
Drawing 957 – from lorry park north to A865 west: encroaches lorry park access lane 
and overruns ghost island at A865. 
Drawing 958 – from lorry park north to hotel: encroaches lorry park access lane, shows 
requirement for 15 metre radius kerb-line from exit lane to hotel. 
Drawing 959 – from marshalling area west on to ferry: no restrictions, demonstrates that 
no encroachment occurs over other marshalling lanes. 
Drawing 960 – A865 from west into terminal area and out to A865: demonstrates that 
manoeuvre can be made, encroaches onto existing bus stop area. 
Drawing 961 – A865 from west to terminal, reverse into lorry turning south: no 
restrictions. 
Drawing 962 – A865 from west to terminal, reverse into lorry turning north: no 
restrictions. 
Drawing 963 – A865 from west to terminal, reverse onto pier and out to A865: 
encroaches into existing drop-off area, no other restrictions. 
Drawing 964 – U turn from exit lane from ferry or from lorry park into marshalling area: 
encroaches into both exit lanes and overruns roundabout. 
Drawing 965 – A865 from terminal into marshalling area: no restrictions. 
Drawing 966 – A865 from west towards terminal, reverse into turning area then reverse 
onto pier and out to A865: no restrictions. 
Drawing 967 – A865 from west into terminal area and out to A865: demonstrates that a 
U-turn manoeuvre can be made with a large coach by realigning the kerb-line and 
widening the existing road. 

 

It is therefore noted that the proposed changes to the road layout can accommodate the 

range of possible vehicle movements, with occasional encroachment into other lanes. 
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This document has been prepared for the Client named on the front cover. Aspect Land & Hydrographic Surveys Ltd (ALHS) 

accept no liability or responsibility for any use that is made of this document other than by the Client for the purpose of the 

original commission for which it has been prepared. 

1. INTRODUCTION 

 

Aspect Land & Hydrographic Surveys Ltd (herein ALHS) were contracted by Caledonian Maritime 

Assets Ltd [herein CMAL] to carry out benthic survey and sediment sampling using video transects, 

grab samples and vibrocores. The Vibrocores will be reported in this document and the Benthic video 

and grab analysis will be reported under separate cover by APEM Ltd who carried out the analysis on 

this section of the work. 

 

CMAL is in the process of planning and design for modifications to the existing pier infrastructure at 

Lochmaddy, North Uist to accommodate the arrival of a new, larger vessel on the route.  

 

There is therefore a requirement to deepen areas around the terminal which necessitates dredging, 

which will have an impact on the local marine ecological environment. 

 

The vibrocore survey was designed to provide core samples for analysis in order to understand the 

sediment type sub seabed and also to allow laboratory analysis in order to obtain dredging consent and 

to inform options on whether the material to be dredged could be used as infill in areas to be reclaimed. 

 

The subtidal benthic ecology survey was undertaken by combined video survey and sediment grab 

survey. The video survey was used to ground-truth existing geophysical survey work conducted and 

also to inform the location of the grab sample locations. 

 

 

2. GEODESY & DATUM 

 

The horizontal datum used throughout the data gathering phase of the survey was OSGB36 (OSTN15). 

Data has been rendered in OSGB36 Datum, British National Grid. 

 

The vertical datum for all bathymetric data is Chart Datum which at Lochmaddy, North Uist is 2.59m 

below OD. OSTN15 defines OSGB36 National Grid in conjunction with the National GPS Network. 

 

In this regard OSTN15 can be considered error free (not including any GPS positional errors). The 

agreement between OSTN15 and the old triangulation network stations (down to 3rd order) is 0.1m rms. 

 

 

3. SCOPE OF WORKS 

 

The upgrading works require the completion of an EIA and to inform this assessment a benthic survey 

and a sampling / vibrocore survey, with associated testing and reporting, was necessary. 
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6. SAMPLE ANALYSIS 

 

Samples were split and described on site as follows.  

 

Sample ID 1_1 Location ID A6555 

Collection Date / 
Time 

05/04/2018 08:13 Weather Sunny, little wind 

Water Depth 4.5m Sampler Name  

Easting 91989.7 Northing 867980.5 

Latitude (ETRS89) 57° 35' 46.746 Longitude (ETRS89) 7° 9' 26.900 

Notes on Sampling 
 
Core length achieved 2.14m 
 
1_1_1  
Sub Sample Depth 0.0-0.5m  
Green/Brown Silt & broken shell.  
2.5Y3/2. 
. 

 
Laboratory PSD  

Gravel Sand Silt 

0.3% 16.6% 83.1% 

Red
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1_1_2  
Sub Sample Depth 0.5-1.0m  
Green/Brown Silt & small amount of broken shell.  
2.5Y3/2. 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

0.3% 13.3% 86.4% 

1_1_3  
Sub Sample Depth 1.0-1.5m  
Retained in pale 
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1_1_4  
Sub Sample Depth 1.5-2.14m  
Green/Brown Silt & small amount of broken shell.  
2.5Y3/2. 
 

 
Laboratory PSD 

Gravel Sand Silt 

0% 14.7% 85.3% 
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Sample ID 2_1 Location ID A6555 

Collection Date / 
Time 

05/04/2018 10:01 Weather Sunny, little wind 

Water Depth 4.5m Sampler Name  

Easting 91975.9 Northing 867949.8 

Latitude (ETRS89) 57° 35' 45.723 Longitude (ETRS89) 7° 9' 27.588 

Notes on Sampling 
 
Core length achieved 2.85m 
 
2_1_1  
Sub Sample Depth 0.0-0.5m  
Silt, some organic matter and broken shell.Stiffer past 0.25m and lower shell content.  
5YR3/1. 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

4.9% 36.8% 58.3% 

2_1_2  
Sub Sample Depth 0.5-1.0m  
Retained in pale. 
 

Red
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2_1_3  
Sub Sample Depth 1.0-1.5m  
Silt with broken shell and small amounts of organic matter. Stiffer with depth.  
5YR3/1. 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

1.7% 26.5% 71.8% 

2_1_4  
Sub Sample Depth 1.5-2.0m  
Retained in pale. 
 

2_1_5  
Sub Sample Depth 2.0-2.3m  
Retained in pale. 
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2_1_6  
Sub Sample Depth 2.3-2.85m  
Silt and broken shell.  
2.5Y3/1. 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

0% 10.8% 89.2% 
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Sample ID 3_1 Location ID A6555 

Collection Date / 
Time 

05/04/2018 10:29 Weather Sunny, little wind 

Water Depth 5.5m Sampler Name 

Easting 92100.8 Northing 867945.7 

Latitude (ETRS89) 57° 35' 45.898 Longitude (ETRS89) 7° 9' 20.077 

Notes on Sampling 
 
Core length achieved 0.45m 
 
3_1_1  
Sub Sample Depth 0.0-0.45m  
small-medium gravel, coarse sand and abundant broken shell. Medium gravel block at base.  
10YR3/3. 
 

 
 
Multiple attempts in and around this location at the end of the existing pier resulted in little 
penetration due to the coarse nature of the seabwed and the predominance of medium gravel that 
blocked the core tube and prevented liquificaiton of the sediment. 
 

Laboratory PSD 

Gravel Sand Silt 

58.8% 23.4%% 17.8% 

 

  

Red
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Sample ID 3_3 Location ID A6555 

Collection Date / 
Time 

05/04/2018 12:24 Weather Sunny, little wind 

Water Depth 6.2m Sampler Name 

Easting 92084.7 Northing 867946.2 

Latitude (ETRS89) 57° 35' 45.874 Longitude (ETRS89) 7° 9' 21.045 

Notes on Sampling 
 
Core length achieved 0.3m 
 
3_3_1  
Sub Sample Depth 0.0-0.3m  
Dark brown silt and medium gravel, fluid mud and broken shell.  
 

 
 
This core also retained at location VB3 to allow sufficient material to allow all sampling analysis to be 
carried out at this location. The base of the core was vlocked and further penetration prevented by 
medium gravel. 
 

Laboratory PSD 

Gravel Sand Silt 

58.8% 19.8% 21.4% 

 

  

Red
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Sample ID 4_1 Location ID A6555 

Collection Date / 
Time 

05/04/2018 12:39 Weather Sunny, little wind 

Water Depth 4.5m Sampler Name  

Easting 92166.1 Northing 867967.2 

Latitude (ETRS89) 57° 35' 46.750 Longitude (ETRS89) 7° 9' 16.254 

Notes on Sampling 
 
Core length achieved 2.1m 
 
4_1_1  
Sub Sample Depth 0.0-0.6m  
 Mud, fine sand and broken shell.  
10YR3/2. 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

7% 37.2% 55.9% 

Red
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4_1_2  
Sub Sample Depth 0.6-1.1m  
Silt, mud and fine sand to 0.75m 
then fine sand, broken shell and silt.  
10YR3/2 to 0.75m then 10YR4/2 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

11.2% 36.2% 52.5% 

4_1_3  
Sub Sample Depth 1.1-1.6m  
Retained in pale. 
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4_1_4  
Sub Sample Depth 1.6-2.1m  
Mud, fine sand and broken shell. Small-medium gravel increasing in prevalence with depth 
5Y4/1 
 

 
 

Laboratory PSD 

Gravel Sand Silt 

24.5% 28.3% 47.2% 

  



ASPECT LAND & HYDROGRAPHIC SURVEYS LTD 
 

A6555_Lochmaddy Vibrocoring_Report of Survey  Page | 19 

Sample ID 5_1 Location ID A6555 

Collection Date / 
Time 

07/04/2018 14:16 Weather Clear, slight wind 

Water Depth 5.9m Sampler Name 

Easting 92116.8 Northing 867939.6 

Latitude (ETRS89) 57° 35' 45.740 Longitude (ETRS89) 7° 9' 19.090 

Notes on Sampling 
 
Core length achieved 2.9m 
 
Green/Brown Mud broken shell 
 

 
 

 

  

Red
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Sample ID 6_1 Location ID A6555 

Collection Date / 
Time 

07/04/2018 14:20 Weather Clear, slight wind 

Water Depth 6.3m Sampler Name 

Easting 92111.7 Northing 867933.0 

Latitude (ETRS89) 57° 35' 45.515 Longitude (ETRS89) 7° 9' 19.365 

Notes on Sampling 
 
Core length returned 1.7m  
 
Green/Brown Silt, small amount of broken shell 
 

 
 

 

  

Red
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Sample ID 7_1 Location ID A6555 

Collection Date / 
Time 

07/04/2018 14:41 Weather Clear, slight wind 

Water Depth 6.3m Sampler Name 

Easting 92134.5 Northing 867933.6 

Latitude (ETRS89) 57° 35' 45.600 Longitude (ETRS89) 7° 9' 18.0 

Notes on Sampling 
 
Core length achieved 2.55m 
 
Green/Brown Mud, broken shell, shell 
 

 
 

 

  

Red
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Sample ID 8_1 Location ID A6555 

Collection Date / 
Time 

07/04/2018 14:58 Weather Clear, slight wind 

Water Depth 6.5m Sampler Name  

Easting 92123.5 Northing 867925.7 

Latitude (ETRS89) 57° 35' 45.310 N Longitude (ETRS89) 7° 9' 18.625 W 

Notes on Sampling 
 
Core length achieved 2.1m 
 
Green/Brown Mud, some broken shell 
 

 
 

 

The laboratory analysis was carried out by SOCOTEC. Each sub sample detailed in VB1-4 above has 

been analysed for Particle Size, Metals, WAC and Chemicals. The sample analysis is reported in the 

standard Marine Scotland format under separate cover that accompanies this report. 

 

The samples have been analysed against the Action Levels quoted by Marine Scotland and are 

presented in the standard Marine Scotland spreadsheet format:  

 

A6555_Lochmaddy_Pre-disposal Sampling Results Form_MAR00028.xlsx. 

 

Details on the analysis of individual items are also provided in the accompanying laboratory records for 

each sample.  

 

  

Red
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Annex B 

Standard Disclaimer 

 

A6555 

 
1. All client-supplied data is taken on trust as being accurate and correct, and the subcontractor 

cannot be held responsible for the quality and accuracy of that data set.  

 

2. Geophysical interpretation of bathymetry and sonar is based on an informed opinion of the supplied 

data, and is subject to inherent errors out with the control of the interpretational hydrographer or 

geophysicist, which include but are not limited to GPS positioning errors, navigation busts, data 

quality, assumed speed velocity sediment profiles in the absence of Geotechnical data, sub bottom 

profile pulse width, and induced scaling errors therein associated with seismic signature. Seabed 

geomorphology and sub-seabed geology should be further investigated by visual or intrusive 

methods. 

 

3. The limits of this survey are defined by the data set; out with the survey limits are not covered at 

any level by the subcontractor. 

 

4. The data is accurate at the time of data acquisition, the subcontractor cannot be held responsible 

for environmental changes, and the client by accepting this report accepts that the environment of 

the seabed is subject to continuous change, that items of debris, hard contacts etc. may move, 

appear, be relocated or removed, thickness of surficial sediment change out with the knowledge of 

the subcontractor and they will not be held responsible for such actions at any level. 
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Annex C 

Laboratory Analysis 

 

A6555 

 

 











0.479
86.8
0.225
0.196
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 15.03 3 5
N LOI450 38.8
U BTEXHSA <0.4547 6
U PCBUSECD <0.266 1
N TPHFIDUS 240.9 500
N PAHMSUS <10.30 100
N PHSOIL 7.6 >6

N ANC 7.28 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 7.6 8.1
U WSLM2 Conductivity (µs/cm) ºº 22900 3750
U ICPMSW Arsenic 0.015 0.009 0.03 0.1 0.5 2

U ICPWATVAR Barium 0.02 <0.01 0.04 <0.1 20 100
U ICPMSW Cadmium <0.0001 0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.003 0.004 0.006 0.04 0.5 10

U ICPMSW Copper 0.002 <0.001 0.004 <0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.499 0.12 0.998 1.71 0.5 10
U ICPMSW Nickel 0.002 0.003 0.004 0.03 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.001 <0.001 0.002 <0.01 0.06 0.7

U ICPMSW Selenium 0.028 0.006 0.056 0.09 0.1 0.5

U ICPMSW Zinc 0.004 0.01 0.008 0.09 4 50
U KONENS Chloride 9060 1070 18120 21353 800 15000

U ISEF Fluoride 0.8 0.6 1.6 6 10 150
U ICPWATVAR Sulphate as SO4 1180 333 2360 4459 1000 20000

N WSLM27 Total Dissolved Solids 17800 2920 35600 49040 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 28 27 56 271 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)

A
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o
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d
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 1_1_1 s18_5119 CL/1901907 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.200
54.6
0.090
0.790
0.000

Report No Sample No Issue Date 0.000

Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 3.58 3 5
N LOI450 10.5
U BTEXHSA <0.1321 6
U PCBUSECD <0.077 1
N TPHFIDUS 66.7 500
N PAHMSUS <3.00 100
N PHSOIL 7.6 >6

N ANC 3.61 To be evaluated

U WSLM3 pH (pH units) ºº
U WSLM2 Conductivity (µs/cm) ºº
U ICPMSW Arsenic 0.5 2

U ICPWATVAR Barium 20 100
U ICPMSW Cadmium 0.04 1
U ICPMSW Chromium 0.5 10

U ICPMSW Copper 2 50
U ICPMSW Mercury 0.01 0.2
U ICPMSW Molybdenum 0.5 10
U ICPMSW Nickel 0.4 10

U ICPMSW Lead 0.5 10
U ICPMSW Antimony 0.06 0.7

U ICPMSW Selenium 0.1 0.5

U ICPMSW Zinc 4 50
U KONENS Chloride 800 15000
U ISEF Fluoride 10 150
U ICPWATVAR Sulphate as SO4 1000 20000

N WSLM27 Total Dissolved Solids 4000 60000
U SFAPI Phenol Index 1

N WSLM13 Dissolved Organic Carbon 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited

19 190 1000

5970 59700 100000
<0.05 <0.5

0.5 5 500
720 7200 50000

<0.002 <0.02 200
2440 24400 25000

0.001 0.01 5

<0.001 <0.01 7

0.001 0.01 40
<0.001 <0.01 50

<0.0001 <0.001 2
0.292 2.92 30

0.001 0.01 70
<0.001 <0.01 100

25

<0.01 <0.1 300
<0.0001 <0.001 5

mg/l except ºº mg/kg (dry weight)

7.7
Calculated data not UKAS Accredited

7650
0.004 0.04

pH  (pH units)

Acid Neutralisation Capacity (mol/kg) @pH 7 To be evaluated
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Leachate Analysis
10:1 Single Stage Leachate

Calculated cumulative amount 

leached @ 10:1

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/2 @ L/S 10 litre kg-1

mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)

A
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o

d
e

Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 1_1_2 s18_5119 CL/1901908 09-May-18

Site MAR00027
Volume of water required to carry out 10:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/2

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.433
85.9
0.225
0.242
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 14.99 3 5
N LOI450 36.2
U BTEXHSA <0.4254 6
U PCBUSECD <0.245 1
N TPHFIDUS 214.2 500
N PAHMSUS <9.65 100
N PHSOIL 7.6 >6

N ANC 7.25 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 8 8
U WSLM2 Conductivity (µs/cm) ºº 21300 3250
U ICPMSW Arsenic 0.031 0.014 0.062 0.16 0.5 2

U ICPWATVAR Barium 0.02 <0.01 0.04 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.004 0.005 0.008 0.05 0.5 10

U ICPMSW Copper 0.002 0.001 0.004 0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.099 0.058 0.198 0.63 0.5 10
U ICPMSW Nickel 0.002 0.002 0.004 0.02 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony <0.001 <0.001 <0.002 <0.01 0.06 0.7

U ICPMSW Selenium 0.029 0.005 0.058 0.08 0.1 0.5

U ICPMSW Zinc 0.003 <0.002 0.006 <0.02 4 50
U KONENS Chloride 8570 912 17140 19331 800 15000

U ISEF Fluoride 0.8 0.6 1.6 6 10 150
U ICPWATVAR Sulphate as SO4 1110 449 2220 5371 1000 20000

N WSLM27 Total Dissolved Solids 16600 2540 33200 44147 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 29 22 58 229 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)

A
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 1_1_4 s18_5119 CL/1901909 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.173
46.9
0.090
0.817
0.000

Report No Sample No Issue Date 0.000

Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 3.31 3 5
N LOI450 8.6
U BTEXHSA <0.1129 6
U PCBUSECD <0.063 1
N TPHFIDUS 66.9 500
N PAHMSUS <4.12 100
N PHSOIL 7.9 >6

N ANC 4.85 To be evaluated

U WSLM3 pH (pH units) ºº
U WSLM2 Conductivity (µs/cm) ºº
U ICPMSW Arsenic 0.5 2

U ICPWATVAR Barium 20 100
U ICPMSW Cadmium 0.04 1
U ICPMSW Chromium 0.5 10

U ICPMSW Copper 2 50
U ICPMSW Mercury 0.01 0.2
U ICPMSW Molybdenum 0.5 10
U ICPMSW Nickel 0.4 10

U ICPMSW Lead 0.5 10
U ICPMSW Antimony 0.06 0.7

U ICPMSW Selenium 0.1 0.5

U ICPMSW Zinc 4 50
U KONENS Chloride 800 15000
U ISEF Fluoride 10 150
U ICPWATVAR Sulphate as SO4 1000 20000

N WSLM27 Total Dissolved Solids 4000 60000
U SFAPI Phenol Index 1

N WSLM13 Dissolved Organic Carbon 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited

11 110 1000

4640 46400 100000
<0.05 <0.5

0.6 6 500
259 2590 50000

<0.002 <0.02 200
1860 18600 25000

0.002 0.02 5

<0.001 <0.01 7

<0.001 <0.01 40
<0.001 <0.01 50

<0.0001 <0.001 2
0.078 0.78 30

<0.001 <0.01 70
<0.001 <0.01 100

25

<0.01 <0.1 300
<0.0001 <0.001 5

mg/l except ºº mg/kg (dry weight)

8.1
Calculated data not UKAS Accredited

5950
0.002 0.02

pH  (pH units)

Acid Neutralisation Capacity (mol/kg) @pH 7 To be evaluated
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Leachate Analysis
10:1 Single Stage Leachate

Calculated cumulative amount 

leached @ 10:1

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/2 @ L/S 10 litre kg-1

mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 2_1_1 s18_5119 CL/1901910 09-May-18

Site MAR00027
Volume of water required to carry out 10:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/2

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.402
45.5
0.225
0.273
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 2.48 3 5
N LOI450 8.6
U BTEXHSA <0.1099 6
U PCBUSECD <0.063 1
N TPHFIDUS 103.3 500
N PAHMSUS <3.52 100
N PHSOIL 8.1 >6

N ANC 2.57 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 8 8.2
U WSLM2 Conductivity (µs/cm) ºº 19000 2850
U ICPMSW Arsenic 0.037 0.022 0.074 0.24 0.5 2

U ICPWATVAR Barium <0.01 <0.01 <0.02 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.004 0.006 0.008 0.06 0.5 10

U ICPMSW Copper 0.001 0.002 0.002 0.02 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.248 0.107 0.496 1.26 0.5 10
U ICPMSW Nickel 0.003 0.004 0.006 0.04 0.4 10
U ICPMSW Lead <0.001 0.002 <0.002 <0.02 0.5 10
U ICPMSW Antimony 0.007 0.007 0.014 0.07 0.06 0.7

U ICPMSW Selenium 0.025 0.005 0.05 0.08 0.1 0.5

U ICPMSW Zinc 0.003 0.008 0.006 0.07 4 50
U KONENS Chloride 7450 784 14900 16728 800 15000

U ISEF Fluoride 0.9 0.7 1.8 7 10 150
U ICPWATVAR Sulphate as SO4 1050 580 2100 6427 1000 20000

N WSLM27 Total Dissolved Solids 14800 2220 29600 38973 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 28 23 56 237 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 2_1_3 s18_5119 CL/1901911 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.459
51.7
0.225
0.216
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 2.67 3 5
N LOI450 7.3
U BTEXHSA <0.1242 6
U PCBUSECD <0.07 1
N TPHFIDUS 49.5 500
N PAHMSUS <2.82 100
N PHSOIL 7.9 >6

N ANC 0.52 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 8 7.9
U WSLM2 Conductivity (µs/cm) ºº 23000 3070
U ICPMSW Arsenic 0.041 0.014 0.082 0.18 0.5 2

U ICPWATVAR Barium 0.01 <0.01 0.02 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.005 0.006 0.01 0.06 0.5 10

U ICPMSW Copper 0.002 0.001 0.004 0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.074 0.037 0.148 0.42 0.5 10
U ICPMSW Nickel 0.003 0.003 0.006 0.03 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.001 <0.001 0.002 <0.01 0.06 0.7

U ICPMSW Selenium 0.031 0.005 0.062 0.08 0.1 0.5

U ICPMSW Zinc 0.003 0.003 0.006 0.03 4 50
U KONENS Chloride 9370 831 18740 19695 800 15000

U ISEF Fluoride 0.9 0.7 1.8 7 10 150
U ICPWATVAR Sulphate as SO4 1090 388 2180 4816 1000 20000

N WSLM27 Total Dissolved Solids 17900 2390 35800 44580 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 27 21 54 218 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 2_1_6 s18_5119 CL/1901912 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)

Page 10 of 18
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0.285
24.4
0.225
0.390
23.200

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 1.99 3 5
N LOI450 3.3
U BTEXHSA <0.0793 6
U PCBUSECD <0.049 1
N TPHFIDUS 80.7 500
N PAHMSUS <1.80 100
N PHSOIL 8.1 >6

N ANC 5.54 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 8 8
U WSLM2 Conductivity (µs/cm) ºº 7910 940
U ICPMSW Arsenic 0.007 0.005 0.014 0.05 0.5 2

U ICPWATVAR Barium 0.03 <0.01 0.06 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium <0.001 <0.001 <0.002 <0.01 0.5 10

U ICPMSW Copper <0.001 <0.001 <0.002 <0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.065 0.015 0.13 0.22 0.5 10
U ICPMSW Nickel 0.001 <0.001 0.002 <0.01 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.003 0.002 0.006 0.02 0.06 0.7

U ICPMSW Selenium 0.008 0.002 0.016 0.03 0.1 0.5

U ICPMSW Zinc 0.005 <0.002 0.01 <0.02 4 50
U KONENS Chloride 2470 208 4940 5096 800 15000

U ISEF Fluoride 0.7 0.4 1.4 4 10 150
U ICPWATVAR Sulphate as SO4 441 90 882 1368 1000 20000

N WSLM27 Total Dissolved Solids 6170 733 12340 14579 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 13 4.5 26 56 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 3_1_1 s18_5119 CL/1901913 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.292
23.2
0.225
0.383
65.600

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 3.59 3 5
N LOI450 4.1
U BTEXHSA <0.078 6
U PCBUSECD <0.049 1
N TPHFIDUS 38.9 500
N PAHMSUS <2.1 100
N PHSOIL 8 >6

N ANC 2.03 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 7.9 7.9
U WSLM2 Conductivity (µs/cm) ºº 7490 1220
U ICPMSW Arsenic 0.006 0.003 0.012 0.03 0.5 2

U ICPWATVAR Barium 0.02 <0.01 0.04 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium <0.001 <0.001 <0.002 <0.01 0.5 10

U ICPMSW Copper <0.001 0.001 <0.002 <0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.07 0.017 0.14 0.24 0.5 10
U ICPMSW Nickel <0.001 <0.001 <0.002 <0.01 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.002 0.001 0.004 0.01 0.06 0.7

U ICPMSW Selenium 0.008 <0.001 0.016 <0.02 0.1 0.5

U ICPMSW Zinc <0.002 0.006 <0.004 <0.05 4 50
U KONENS Chloride 2320 284 4640 5555 800 15000

U ISEF Fluoride 0.7 0.4 1.4 4 10 150
U ICPWATVAR Sulphate as SO4 421 104 842 1463 1000 20000

N WSLM27 Total Dissolved Solids 5840 948 11680 16003 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 9.5 3.4 19 42 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 3_3_1 s18_5119 CL/1901914 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.363
37.6
0.225
0.312
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 1.88 3 5
N LOI450 5.7
U BTEXHSA <0.0961 6
U PCBUSECD <0.056 1
N TPHFIDUS 35.9 500
N PAHMSUS <6.23 100
N PHSOIL 8 >6

N ANC 4.95 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 7.7 8.1
U WSLM2 Conductivity (µs/cm) ºº 15700 2260
U ICPMSW Arsenic 0.027 0.021 0.054 0.22 0.5 2

U ICPWATVAR Barium <0.01 <0.01 <0.02 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.001 0.007 0.002 0.06 0.5 10

U ICPMSW Copper 0.002 0.005 0.004 0.05 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.288 0.072 0.576 1.01 0.5 10
U ICPMSW Nickel 0.003 0.006 0.006 0.06 0.4 10
U ICPMSW Lead <0.001 0.006 <0.002 <0.05 0.5 10
U ICPMSW Antimony 0.01 0.006 0.02 0.07 0.06 0.7

U ICPMSW Selenium 0.019 0.002 0.038 0.04 0.1 0.5

U ICPMSW Zinc 0.003 0.021 0.006 0.19 4 50
U KONENS Chloride 5510 568 11020 12269 800 15000

U ISEF Fluoride 1.1 0.7 2.2 8 10 150
U ICPWATVAR Sulphate as SO4 854 158 1708 2508 1000 20000

N WSLM27 Total Dissolved Solids 12200 1760 24400 31520 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 27 17 54 183 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 4_1_1 s18_5119 CL/1901915 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.326
33.3
0.225
0.349
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 1.43 3 5
N LOI450 5.2
U BTEXHSA <0.09 6
U PCBUSECD <0.049 1
N TPHFIDUS 26.8 500
N PAHMSUS <2.04 100
N PHSOIL 8.1 >6

N ANC 7.11 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 7.7 7.9
U WSLM2 Conductivity (µs/cm) ºº 12700 1710
U ICPMSW Arsenic 0.067 0.07 0.134 0.7 0.5 2

U ICPWATVAR Barium <0.01 <0.01 <0.02 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.002 <0.001 0.004 <0.01 0.5 10

U ICPMSW Copper 0.002 <0.001 0.004 <0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.842 0.166 1.684 2.56 0.5 10
U ICPMSW Nickel 0.006 0.003 0.012 0.03 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.018 0.007 0.036 0.08 0.06 0.7

U ICPMSW Selenium 0.014 0.003 0.028 0.04 0.1 0.5

U ICPMSW Zinc 0.003 0.006 0.006 0.06 4 50
U KONENS Chloride 4300 406 8600 9252 800 15000

U ISEF Fluoride 1 0.6 2 7 10 150
U ICPWATVAR Sulphate as SO4 775 127 1550 2134 1000 20000

N WSLM27 Total Dissolved Solids 9910 1340 19820 24827 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 57 8.8 114 152 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 4_1_2 s18_5119 CL/1901916 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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0.326
26.9
0.225
0.349
0.000

Report No Sample No Issue Date 0.000
0.300

1.650
Note: The >4mm fraction is crushed using a disc mill

Inert Waste 

Landfill

Stable Non-

reactive 

Hazardous 

Waste in Non-

Hazardous 

Landfill

N WSLM59 0.77 3 5
N LOI450 3.3
U BTEXHSA <0.0822 6
U PCBUSECD <0.049 1
N TPHFIDUS 14.4 500
N PAHMSUS <1.86 100
N PHSOIL 8.2 >6

N ANC 4.3 To be evaluated

2:1 Leachate 8:1 Leachate
Calculated 

amount leached  

@ 2:1

Calculated 

cumulative 

amount leached 

@ 10:1

U WSLM3 pH (pH units) ºº 7.7 7.8
U WSLM2 Conductivity (µs/cm) ºº 11900 1510
U ICPMSW Arsenic 0.021 0.024 0.042 0.24 0.5 2

U ICPWATVAR Barium <0.01 <0.01 <0.02 <0.1 20 100
U ICPMSW Cadmium <0.0001 <0.0001 <0.0002 <0.001 0.04 1
U ICPMSW Chromium 0.002 0.003 0.004 0.03 0.5 10

U ICPMSW Copper 0.001 0.001 0.002 0.01 2 50
U ICPMSW Mercury <0.0001 <0.0001 <0.0002 <0.001 0.01 0.2

U ICPMSW Molybdenum 0.252 0.067 0.504 0.92 0.5 10
U ICPMSW Nickel 0.002 0.001 0.004 0.01 0.4 10
U ICPMSW Lead <0.001 <0.001 <0.002 <0.01 0.5 10
U ICPMSW Antimony 0.006 0.003 0.012 0.03 0.06 0.7

U ICPMSW Selenium 0.013 0.001 0.026 0.03 0.1 0.5

U ICPMSW Zinc <0.002 0.007 <0.004 <0.06 4 50
U KONENS Chloride 3960 366 7920 8452 800 15000

U ISEF Fluoride 0.9 0.5 1.8 6 10 150
U ICPWATVAR Sulphate as SO4 871 161 1742 2557 1000 20000

N WSLM27 Total Dissolved Solids 9280 1180 18560 22600 4000 60000
U SFAPI Phenol Index <0.05 <0.05 <0.1 <0.5 1

N WSLM13 Dissolved Organic Carbon 12 6.2 24 70 500 800
Template Ver. 1 Landfill Waste Acceptance Criteria limit values correct as of 11th March 2009.

Tests where the accreditation is set to U are UKAS accredited, those where the accreditation is set to N are not UKAS accredited
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Leachate Analysis

Landfill Waste Acceptance Criteria Limit Values for  

BSEN 12457/3 @ L/S 10 litre kg-1

mg/kg (dry weight)

mg/l except ºº mg/kg (dry weight)

Sum of 7 Congener PCB's (mg/kg)
Mineral Oil (mg/kg)

PAH Sum of 17 (mg/kg)

Total Organic Carbon (% M/M) 6

Loss on Ignition (%) 10
Sum of BTEX (mg/kg)
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Solid Waste Analysis (Dry Basis)

Concentration in 

Solid              

(Dry Weight 

Basis)

Landfill Waste Acceptance Criteria Limit Values

Hazardous Waste 

Landfill

A6555 4_1_4 s18_5119 CL/1901917 09-May-18
Volume to undertake analysis (2:1 Stage) (litres)

Weight of Deionised water to carry out 8:1 stage (kg)

Site MAR00027
Volume of water required to carry out 2:1 stage (litres)

Fraction of sample above 4 mm %

Sample Description Fraction of non-crushable material %

WASTE ACCEPTANCE CRITERIA TESTING
BSEN 12457/3

Client SOCOTEC UK Limited Bretby (Marine)
Leaching Data

Weight of sample (kg)

Contact
Moisture content @ 105°C (% of Wet Weight)

Equivalent Weight based on drying at 105°C (kg)
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Matrix MethodID Analysis 

Basis

Method Description

Soil ANC Oven Dried 
@ < 35°C

Quantitative digestion with Hydrochloric Acid back titration with 1M 
Sodium Hydroxide to pH 7

Soil BTEXHSA As Received Determination of Benzene, Toluene, Ethyl benzene and Xylenes 
(BTEX) by Headspace GCFID

Soil LOI(%MM) Oven Dried 
@ < 35°C

Determination of loss on ignition for soil samples at specified 
temperature by gravimetry

Soil PAHMSUS As Received Determination of Polycyclic Aromatic Hydrocarbons (PAH) by 
hexane/acetone extraction followed by GCMS detection

Soil PCBECD As Received Determination of Polychlorinated Biphenyl (PCB) 
congeners/aroclors by hexane/acetone extraction followed by 
GCECD detection

Soil PHSOIL As Received Determination of pH  of 2.5:1 deionised water to soil extracts using 
pH probe.

Soil TMSS As Received Determination of the Total Moisture content at 105ºC by loss on 
oven drying gravimetric analysis (% based upon wet weight)

Soil TPHFIDUS As Received Determination of hexane/acetone extractable Hydrocarbons in soil 
with GCFID detection.

Soil WSLM59 Oven Dried 
@ < 35°C

Determination of Organic Carbon in soil using sulphurous Acid 
digestion followed by high temperature combustion and IR 
detection

Water ICPMSW As Received Direct quantitative determination of Metals in water samples using 
ICPMS

Water ICPWATVAR As Received Direct determination of Metals and Sulphate in water samples using 
ICPOES

Water ISEF As Received Determination of Fluoride in water samples by  Ion Selective 
Electrode (ISE)

Water KONENS As Received Direct analysis using discrete colorimetric analysis
Water SFAPI As Received Segmented flow analysis with colorimetric detection
Water WSLM13 As Received Instrumental analysis using acid/persulphate digestion and non-

dispersive IR detection
Water WSLM2 As Received Determination of the Electrical Conductivity (µS/cm) by electrical 

conductivity probe.
Water WSLM27 As Received Gravimetric Determination
Water WSLM3 As Received Determination of the pH of water samples by pH probe

Report Number: EFS/185119

Method Descriptions

Page 17 of 18
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Report Notes

Generic Notes

Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table. 

         All results on MCERTS reports are reported on a 105ºC dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis
Unless stated otherwise results are expressed as mg/l

Nil: Where "Nil" has been entered against Total Alkalinity or Total Acidity this indicates that a measurement
was not required due to the inherent pH of the sample.

Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg

- SG is expressed as g/cm3@ 15oC

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/l

Asbestos Analysis

CH Denotes Chrysotile                TR Denotes Tremolite
CR Denotes Crocidolite               AC Denotes Actinolite
AM Denotes Amosite                  AN Denotes Anthophylite
NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

^ Sub-contracted analysis.
$$ Unable to analyse due to the nature of the sample
¶ Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.

This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample 
at the time of sampling

¥ Results for guidance only due to possible interference
& Blank corrected result
I.S Insufficient sample to complete requested analysis
I.S(g) Insufficient sample to re-analyse, results for guidance only
Intf Unable to analyse due to interferences
N.D Not determined                   N.Det Not detected
N.F No Flow
NS Information Not Supplied
Req Analysis requested, see attached sheets for results
Þ Raised detection limit due to nature of the sample
* All accreditation has been removed by the laboratory for this result
‡ MCERTS accreditation has been removed for this result
§ accreditation has been removed for this result as it is a non-accredited matrix

Note: The Laboratory may only claim that data is accredited when all of the requirements of our Quality
System have been met. Where these requirements have not been met the laboratory may elect to include the data 
in its final report and remove the accreditation from individual data items if it believes that the validity of the
data has not been affected. If further details are required of the circumstances which have led to the removal of 
accreditation then please do not hesitate to contact the laboratory.
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 Client :

 Site :

 Report Number :

Note: major constituent in upper case

Lab ID Number Client ID

CL/1901907 A6555 1 1 1
CL/1901908 A6555 1_1_2
CL/1901909 A6555 1 1 4
CL/1901910 A6555 2_1_1
CL/1901911 A6555 2 1 3
CL/1901912 A6555 2_1_6
CL/1901913 A6555 3 1 1
CL/1901914 A6555 3_3_1
CL/1901915 A6555 4_1_1
CL/1901916 A6555 4_1_2
CL/1901917 A6555 4_1_4
CL/1901918 CRM
CL/1901919 QC Blank
CL/1901920 Reference Material (% Recovery QUALITY CONTROL SAMPLE 

MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 

QUALITY CONTROL SAMPLE 
QUALITY CONTROL SAMPLE 

MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 
MARINE SEDIMENTS 

Sample Descriptions

SOCOTEC UK Limited Bretby (Marine)

MAR00027

S18_5119

Description

MARINE SEDIMENTS 

Appendix A Page 1 of 1 09/05/2018EFS/185119 Ver. 1



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Aspect Land & Hydrographic Surveys Ltd, Unit 1, Thornhouse Business Centre, Ballot Road, Irvine, Ayrshire, KA12 0HW

Customer Reference A6555

Date Sampled 05-Apr-18

Date Received 17-Apr-18

Date Reported 09-May-18

Condition of samples Cold  Satisfactory

Any additional opinions or interpretations found in this report, are outside the scope of UKAS accreditation.

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested

Page 1 of 12

Redacted



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units % % % % % % M/M

Method No ASC/SOP/303 ASC/SOP/303 SUB_01* SUB_01* SUB_01* SOCOTEC Env Chem*

Limit of Detection 0.2 0.2 N/A N/A N/A 0.02

Accreditation UKAS UKAS N N N UKAS

SOCOTEC Ref: Matrix Total Moisture Total Solids Gravel (>2mm) Sand (63-2000 µm) Silt (<63 µm) TOC

MAR/00028.001 Sediment 54.4 45.6 0.3 16.6 83.1 3.14

MAR/00028.002 Sediment 54.7 45.3 0.3 13.3 86.4 2.62

MAR/00028.003 Sediment 50.4 49.6 0.0 14.7 85.3 3.31

MAR/00028.004 Sediment 48.7 51.3 4.9 36.8 58.3 2.78

MAR/00028.005 Sediment 42.0 58.0 1.7 26.5 71.8 2.08

MAR/00028.006 Sediment 47.3 52.7 0.0 10.8 89.2 2.04

MAR/00028.007 Sediment 26.5 73.5 58.8 23.4 17.8 1.93

MAR/00028.008 Sediment 37.5 62.5 58.8 19.8 21.4 3.53

MAR/00028.009 Sediment 37.1 62.9 7.0 37.2 55.9 1.67

MAR/00028.010 Sediment 37.5 62.5 11.2 36.2 52.5 1.35

MAR/00028.011 Sediment 30.4 69.6 24.5 28.3 47.2 0.80

N/A N/A N/A N/A N/A 102

N/A N/A N/A N/A N/A <0.02

* See Report Notes

A6555 3-3-1

A6555 1-1-1

A6555 2-1-3A6555 2-1-3

A6555 2-1-6

A6555 3-1-1

A6555 4-1-1

QC Blank 

A6555 4-1-2

A6555 4-1-4

Client Reference:

A6555 1-1-2

A6555 1-1-4

A6555 2-1-1

Reference Material (% Recovery) 

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 2 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection 0.5 0.04 0.5 0.5 0.01 0.5 0.5 2

Accreditation UKAS UKAS UKAS UKAS N UKAS UKAS UKAS

SOCOTEC Ref: Matrix Arsenic Cadmium Chromium Copper Mercury Nickel Lead Zinc

MAR/00028.001 Sediment 6.6 0.26 47.6 22.5 <0.01 41.5 12.8 69.7

MAR/00028.002 Sediment 5.9 0.19 45 18.8 <0.01 38.6 12.0 63.7

MAR/00028.003 Sediment 9.2 0.26 48.9 24.7 <0.01 41.2 14.3 73.0

MAR/00028.004 Sediment 6.9 0.22 33.0 20.1 0.31 25.5 19.4 61.0

MAR/00028.005 Sediment 8.2 0.21 31.2 14.5 0.15 22.4 19.4 49.0

MAR/00028.006 Sediment 9.6 0.17 44.4 20.6 <0.01 38.0 14.3 66.7

MAR/00028.007 Sediment 4.9 <0.04 20.3 32.2 0.09 15.6 7.1 52.0

MAR/00028.008 Sediment 3.6 <0.04 20.1 45.0 0.05 16.4 6.7 50.0

MAR/00028.009 Sediment 6.6 0.19 24.0 29.4 0.19 18.0 16 47.0

MAR/00028.010 Sediment 6.9 0.09 23.4 9.4 0.02 17.6 6.7 30.0

MAR/00028.011 Sediment 5.2 <0.04 21.2 14.4 <0.01 16.7 4.0 25.0

105 97 99 105 105 101 102 103

<0.5 <0.04 <0.5 <0.5 <0.01 <0.5 <0.5 <2

* See Report Notes

QC Blank 

A6555 4-1-1

Certified Reference Material 2702 (% Recovery) C  Refer    (%  

SOCOTEC Env Chem*

mg/Kg (Dry Weight)

A6555 2-1-3

A6555 2-1-6

A6555 3-1-1

Client Reference:

A6555 4-1-4

A6555 1-1-1

A6555 3-3-1

A6555 1-1-2

A6555 1-1-4

A6555 2-1-1

A6555 4-1-2

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 3 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection 1 1

Accreditation N N

SOCOTEC Ref: Matrix Dibutyltin (DBT) Tributyltin (TBT)

MAR/00028.001 Sediment <1 <1

MAR/00028.002 Sediment <5* <5*

MAR/00028.003 Sediment <5* <5*

MAR/00028.004 Sediment 6.4 39

MAR/00028.005 Sediment 1 <1

MAR/00028.006 Sediment <5* <5

MAR/00028.007 Sediment <1 <1

MAR/00028.008 Sediment 27.7 50.8

MAR/00028.009 Sediment 1.2 <1

MAR/00028.010 Sediment <1 <1

MAR/00028.011 Sediment <5* <5*

64 72

<1 <1

* See Report Notes

QC Blank 

A6555 3-1-1

Certified Reference Material BCR-646 (% Recovery) C  renc     o e  

A6555 2-1-1

A6555 2-1-3

A6555 2-1-6

A6555 3-3-1

A6555 4-1-1

A6555 4-1-2

A6555 4-1-4

A6555 1-1-4

µg/Kg (Dry Weight)

ASC/SOP/301

Client Reference:

A6555 1-1-1

A6555 1-1-2

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 4 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight)

Method No ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303

Limit of Detection 1 1 1 1 1 1

Accreditation UKAS UKAS UKAS UKAS UKAS UKAS

SOCOTEC Ref: Matrix ACENAPTH ACENAPHY ANTHRACN BAA BAP BBF

MAR/00028.001 Sediment 2.2 <1 3.3 3.9 3.0 9.4

MAR/00028.002 Sediment 2.1 <1 2.4 2.7 2.7 9.0

MAR/00028.003 Sediment 1.9 <1 1.9 2.9 2.2 7.7

MAR/00028.004 Sediment 24.2 18.6 50.6 236 278 298

MAR/00028.005 Sediment 8.9 25.8 106 253 245 209

MAR/00028.006 Sediment 1.6 <1 2.0 3.6 2.8 8.9

MAR/00028.007 Sediment <1 <1 1.1 3.0 3.6 5.6

MAR/00028.008 Sediment 28.1 2.8 33.8 103 103 115

MAR/00028.009 Sediment 6.4 8.2 19.7 73.7 85.6 95.7

MAR/00028.010 Sediment 22.8 10.5 47.3 122 118 122

MAR/00028.011 Sediment <1 <1 <1 <1 <1 2.6

67 95 73 74 62 94

<1 <1 <1 <1 <1 <1

For full analyte name see method summaries

A6555 2-1-1

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 1-1-4

A6555 2-1-3

Certified Reference Material CRM180013 1941b (% Recovery) C  enc    1b   

A6555 2-1-6

A6555 3-1-1

A6555 3-3-1

QC Blank 

A6555 4-1-1

A6555 4-1-2

A6555 4-1-4

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 5 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection

Accreditation

SOCOTEC Ref: Matrix

MAR/00028.001 Sediment

MAR/00028.002 Sediment

MAR/00028.003 Sediment

MAR/00028.004 Sediment

MAR/00028.005 Sediment

MAR/00028.006 Sediment

MAR/00028.007 Sediment

MAR/00028.008 Sediment

MAR/00028.009 Sediment

MAR/00028.010 Sediment

MAR/00028.011 Sediment

For full analyte name see method summaries

A6555 2-1-1

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 1-1-4

A6555 2-1-3

Certified Reference Material CRM180013 1941b (% Recovery) C        

A6555 2-1-6

A6555 3-1-1

A6555 3-3-1

QC Blank 

A6555 4-1-1

A6555 4-1-2

A6555 4-1-4

µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight)

ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303

1 1 1 1 1 1

UKAS UKAS UKAS N N N

BEP BENZGHIP BKF C1N C1PHEN C2N

10.7 9.9 1.4 31.9 33.4 60.0

10.0 8.8 1.0 29.5 32.1 66.7

8.7 7.7 <1 24.8 26.6 59 2

231 205 163 65.3 171 97.6

177 145 113 50.3 191 77.7

9.7 9.2 1.9 27.8 28.2 56.8

4.5 4.9 2.4 5.4 5.4 7.6

82.6 74.8 49.3 26.3 55.3 41.1

74.4 74.0 45.5 43.2 89.7 58.7

98.9 102 60.9 43.2 106 62.7

2.4 2.4 <1 6.7 7.5 11.6

96 75 88 75 99 113

<1 <1 <1 <1 <1 <1

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 6 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection

Accreditation

SOCOTEC Ref: Matrix

MAR/00028.001 Sediment

MAR/00028.002 Sediment

MAR/00028.003 Sediment

MAR/00028.004 Sediment

MAR/00028.005 Sediment

MAR/00028.006 Sediment

MAR/00028.007 Sediment

MAR/00028.008 Sediment

MAR/00028.009 Sediment

MAR/00028.010 Sediment

MAR/00028.011 Sediment

For full analyte name see method summaries

A6555 2-1-1

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 1-1-4

A6555 2-1-3

Certified Reference Material CRM180013 1941b (% Recovery) C        

A6555 2-1-6

A6555 3-1-1

A6555 3-3-1

QC Blank 

A6555 4-1-1

A6555 4-1-2

A6555 4-1-4

µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight)

ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303

1 1 1 1 1 1

N UKAS UKAS UKAS UKAS UKAS

C3N CHRYSENE DBENZAH FLUORANT FLUORENE INDPYR

27.1 11.0 1.5 6.4 5.3 3.3

24.3 11.1 1.2 6.0 5.1 2.9

22.0 9.2 1.1 5.5 4.9 2.4

97.2 235 53.0 287 29.2 224

71.3 241 41.0 370 26.8 148

24.5 9.9 1.4 5.7 4.9 2.8

4.2 4.2 1.1 7.9 1.1 5.3

31.1 118 19.3 249 28.0 80.0

46.4 84.7 16.1 136 12.1 78.0

51.3 128 20.9 238 28.7 103

6.2 2.5 <1 1.5 1.1 1.1

109 100 119 87 55 80

<1 <1 <1 <1 <1 <1

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 7 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection

Accreditation

SOCOTEC Ref: Matrix

MAR/00028.001 Sediment

MAR/00028.002 Sediment

MAR/00028.003 Sediment

MAR/00028.004 Sediment

MAR/00028.005 Sediment

MAR/00028.006 Sediment

MAR/00028.007 Sediment

MAR/00028.008 Sediment

MAR/00028.009 Sediment

MAR/00028.010 Sediment

MAR/00028.011 Sediment

For full analyte name see method summaries

A6555 2-1-1

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 1-1-4

A6555 2-1-3

Certified Reference Material CRM180013 1941b (% Recovery) C        

A6555 2-1-6

A6555 3-1-1

A6555 3-3-1

QC Blank 

A6555 4-1-1

A6555 4-1-2

A6555 4-1-4

µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight)

ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303 ASC/SOP/303

1 1 1 1 1

UKAS UKAS UKAS UKAS N

NAPTH PERYLENE PHENANT PYRENE THC

8.0 885 31.9 8.4 32000

8.0 778 25.2 7.3 28600

6.6 508 19.6 6.3 25600

29.0 112 174 397 107000

24.5 71.0 177 433 73400

8.1 129 19.1 6.7 27300

1.8 2.4 5.9 7.0 11300

17.4 38.4 165 232 41600

15.1 30.5 84.9 143 51100

19.8 35.1 188 234 52100

1.6 9.3 5.3 1.8 10800

65 62 89 78 100

<1 <1 <1 <1 <100

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 8 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight) µg/Kg (Dry Weight)

Method No ASC/SOP/302 ASC/SOP/302 ASC/SOP/302 ASC/SOP/302 ASC/SOP/302 ASC/SOP/302 ASC/SOP/302

Limit of Detection 0.08 0.08 0.08 0.08 0.08 0.08 0.08

Accreditation N N N N N N N

SOCOTEC Ref: Matrix PCB28 PCB52 PCB101 PCB118 PCB138 PCB153 PCB180

MAR/00028.001 Sediment 0.37 0.35 0.11 <0.08 <0.08 <0.08 <0.08

MAR/00028.002 Sediment 0.71 0.67 0.21 <0.08 <0.08 <0.08 <0.08

MAR/00028.003 Sediment 0.35 0.30 0.10 <0.08 <0.08 <0.08 <0.08

MAR/00028.004 Sediment 0.48 0.47 0.39 0.26 0.47 0.48 0.20

MAR/00028.005 Sediment 0.36 0.31 0.11 <0.08 <0.08 <0.08 <0.08

MAR/00028.006 Sediment 0.21 0.20 <0.08 <0.08 <0.08 <0.08 <0.08

MAR/00028.007 Sediment 0.30 0.30 0.13 <0.08 <0.08 <0.08 <0.08

MAR/00028.008 Sediment 0.33 0.31 0.12 0.09 <0.08 <0.08 <0.08

MAR/00028.009 Sediment 0.35 0.31 0.15 0.13 <0.08 0.13 <0.08

MAR/00028.010 Sediment 0.37 0.33 0.10 <0.08 <0.08 <0.08 <0.08

MAR/00028.011 Sediment 0.34 0.31 0.11 <0.08 <0.08 <0.08 <0.08

68 88 97 98 114 94 95

<0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08

For full analyte name see method summaries

A6555 3-3-1

A6555 4-1-1

A6555 2-1-6

QC Blank 

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 2-1-1

A6555 2-1-3

Certified Reference Material SRM 1941b (% Recovery) 

A6555 1-1-4

A6555 4-1-2

A6555 4-1-4

A6555 3-1-1

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 9 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Units

Method No

Limit of Detection 0.1 0.1

Accreditation N N

SOCOTEC Ref: Matrix Diuron Irgarol

MAR/00028.001 Sediment < 0.2 < 0.2

MAR/00028.002 Sediment < 0.2 < 0.2

MAR/00028.003 Sediment < 0.1 < 0.1

MAR/00028.004 Sediment < 0.1 < 0.1

MAR/00028.005 Sediment < 0.1 < 0.1

MAR/00028.006 Sediment < 0.1 < 0.1

MAR/00028.007 Sediment < 0.1 < 0.1

MAR/00028.008 Sediment < 0.1 < 0.1

MAR/00028.009 Sediment < 0.1 < 0.1

MAR/00028.010 Sediment < 0.1 < 0.1

MAR/00028.011 Sediment < 0.1 < 0.1

A6555 2-1-1

A6555 2-1-3

A6555 2-1-6

A6555 3-1-1

A6555 3-3-1

A6555 4-1-4

A6555 4-1-1

A6555 4-1-2

mg/Kg (Dry Weight)

*SUB_02

Client Reference:

A6555 1-1-1

A6555 1-1-2

A6555 1-1-4

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 10 of 12



Issuing Laboratory SOCOTEC, Marine Department, Specialist Chemistry, Etwall House, Bretby Business Park, Ashby Road, Bretby, Burton-upon-Trent DE15 0YZ

Certificate of Analysis

Test Report ID MAR00028

Issue Version 1

Customer Reference A6555

Method Code Sample ID

*SUB_01 MAR00028.001-011

*SUB_02 MAR00028.001-011

SOCOTEC Env Chem* MAR00028.001-011

ASC/SOP/301 MAR00028.002, 003, 006, 011

ASC/SOP/303 MAR00028.001-011

Devaiation Code Devation Definition Sample ID

D1 Holding Time Exceeded N/A

D2 Handling Time Exceeded N/A

D3 Sample Contaminated through Damaged Packaging N/A

D4 Sample Contaminated through Sampling N/A

D5 Inappropriate Container/Packaging N/A

D6 Damaged in Transit N/A

D7 Insufficient Quantity of Sample N/A

D8 Inappropriate Headspace N/A

D9 Retained at Incorrect Temperature N/A

D10 Lack of Date & Time of Sampling N/A

D11 Insufficient Sample Details N/A

N/A

The matrix of this sample has been found to interfere with the result for this test. The sample has therefore been diluted, but in doing so, the detection limit for this test has been elevated.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

REPORT NOTES

Deviation Details. The following information should be taken into consideration when using the data contained within this report

DEVIATING SAMPLE STATEMENT

Analysis was conducted by an internal SOCOTEC laboratory. UKAS accredited analysis by this laboratory is under UKAS number 1252.

Analysis was conducted by an approved subcontracted laboratory.

The following information should be taken into consideration when using the data contained within this report

Analysis was conducted by an approved subcontracted laboratory.

Chrysene is known to coelute with Triphenylene and these peaks can not be resolved. It is believed Triphenylene is present in these samples therefore it is suggested that the Chrysene 

results should be taken as a Chrysene (inc. Triphenylene).This should be taken into consideration when  utilising the data.

N/A

N/A

N/A
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Certificate of Analysis

Test Report ID MAR00028
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Method Sample and Fraction Size

Total Solids Wet Sediment

Particle Size Analysis Wet Sediment

Total Organic Carbon (TOC) Wet Sediment

Metals Air dried and seived to <63µm

Organotins Wet Sediment

Polyaromatic Hydrocarbons (PAH) Wet Sediment

Total Hydrocarbon Content (THC) Wet Sediment

Polychlorinated Biphenyls (PCBs) Air dried and seived to <2mm

Analyte Abbreviation Full Analyte name Analyte Abbreviation Full Analyte name Analyte Abbreviation Full Analyte name

ACENAPTH Acenaphthene C2N C2-naphthalenes THC Total Hydrocarbon Content

ACENAPHY Acenaphthylene C3N C3-naphthalenes AHCH alpha-Hexachlorcyclohexane

ANTHRACN Anthracene CHRYSENE Chrysene BHCH beta-Hexachlorcyclohexane

BAA Benzo[a]anthracene DBENZAH Diben[ah]anthracene GHCH gamma-Hexachlorcyclohexane

BAP Benzo[a]pyrene FLUORANT Fluoranthene DIELDRIN Dieldrin

BBF Benzo[b]fluoranthene FLUORENE Fluorene HCB Hexachlorobenzene

BEP Benzo[e]pyrene INDPYR Indeno[1,2,3-cd]pyrene PPDDE p,p'-Dichorodiphenyldicloroethylene

BENZGHIP Benzo[ghi]perylene NAPTH Naphthalene PPDDT p,p'-Dichorodiphenyltrichloroethane

BKF Benzo[k]fluoranthene PERYLENE Perylene PPTDE p,p'-Dichorodiphenyldicloroethane

C1N C1-naphthalenes PHENANT Pyrene

C1PHEN C1-phenanthrene PYRENE Phenanthrene

Wet and dry sieving followed by laser diffraction analysis.

Method Summary

Carbonate removal and sulphurous acid/combustion at 800°C/NDIR.

Aqua-regia extraction followed by ICP analysis.

Solvent extraction and derivatisation followed by GC-MS analysis.

Solvent extraction and clean up followed by GC-MS analysis.

Calculation (100%-Moisture Content).Moisture content determined by drying a portion of the sample at 105°C to constant weight.

Solvent extraction and clean up followed by GC-MS-MS analysis.

Solvent extraction and clean up followed by GC-FID analysis.

Analyte Definitions

This report shall not be reproduced, except in full, without the written permission of the laboratory

Results contained herewith only apply to the samples tested Page 12 of 12
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CALEDONIAN MARITIME ASSETS LIMITED 

LOCHMADDY FERRY TERMINAL  

UPGRADE WORKS 

 

ASSESSMENT OF TIDAL FLOOD LEVELS 

 

 

1. Introduction 

 

As part of the major upgrading works proposed at Lochmaddy Ferry Terminal to 

accommodate the new, larger ferry, the existing marshalling area is to be extended to 

provide for the substantial increase in vehicle numbers. 

 

While the finished surface levels at the extended marshalling area will be dictated by the 

levels and gradients of the existing area, and cannot be amended to any extent, an 

assessment of tidal flood risk has been proposed to establish what the effects might be in 

extreme conditions. 

 

This report considers the factors affecting extreme tide levels at the Lochmaddy Ferry 

Terminal, and presents the results of an assessment of tidal flood levels at the site in a 1 in 

200 year event. 
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2. Factors Affecting Water Level 

 

Water level at extreme events is governed by four factors: - 

 

 Astronomical 

 

The gravitational effect of the sun and the moon combine depending on their 

positions relative to the earth to determine the tidal range.  During spring tides, 

which occur every fortnight, the range is larger than the mean with higher high tides 

and lower low tides.  During neap tides which occur in between springs, the range 

is smaller than the mean with lower high tides and higher low tides. 

 

Tidal range varies between sets of spring tides.  The highest ranges tend to occur 

around the equinoxes.  The average value of all the high spring tides in the year is 

known as mean high water at springs (MHWS), and the average value of all low 

spring tides as mean low water at springs (MLWS). 

 

Once or twice a year the peak values, known as highest astronomical tide and lowest 

astronomical tide (HAT and LAT) occur. 

 

In the absence of significant meteorological effects, the level of the tide at any given 

time is predictable with a fair degree of accuracy.  Tables of predictions are 

published by the Admiralty for standard ports around the country, with variations 

for a large number of secondary ‘ports’. 

 

All tidal data and predictions are quoted relative to Chart Datum (CD) which 

approximates to lowest astronomical tide.  Differences between CD and Ordnance 

Datum (OD) are listed in Admiralty tide tables for all standard and secondary ports. 
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 Meteorological 

 

Atmospheric pressure has a marked effect on water level, low pressure raising and 

high pressure lowering the level from its predicted value.  The extent to which the 

level is affected and the time over which effects are experienced depends on the 

depth and size of the depression or anti-cyclone, and the speed and direction of its 

movement.  The topography of the surrounding coastline also affects the way in 

which the level is modified. 

 

This kind of effect is referred to hereafter as a pressure surge.  Its effects tend to 

cover large areas of water at any one time. 

 

 Topographical 

 

Where wind is blowing onshore during a severe event, it tends to drive water level 

up and also to hold high tide levels for longer than the norm.  Where the coastline 

is constricted locally by bays or inlets, this effect can be more pronounced. 

 

This effect is referred to hereafter as a wind surge.  Its effects can be localised. 

 

 Wave Run-Up 

 

Where wind is blowing on shore during a severe event, waves breaking on the 

shore will run-up to levels considerably above theoretical still water level.  The 

extent to which this effect is experienced at any given location is governed by the 

fetch in the direction of the wind, the length of time it blows from that direction, 

the topography of the surrounding shoreline, and the local sea bed slope. 
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3. Combination of Factors 

 

In assessing a severe weather event it is normal to consider a specific return period, such 

as 100 years, as the design criterion.  Return period is defined as that period that, on 

average, separates two occurrences.  It should be noted that this does not mean that exactly 

that number of years will separate two such occurrences.  

 

For an event with a return period of 100 years, therefore, there is a 1% probability of 

occurrence in any one year, even the one following the occurrence.  For a time interval 

equal to the return period there is a 63% probability of occurrence within the return period. 

 

The probability of the overall event is obtained by combining the probabilities of each of 

the factors occurring simultaneously.  It is normal to assume that where factors are 

independent of each other, their probabilities can be multiplied together. 

 

Where factors can be affected by each other, their combined probability requires to be 

assessed. 

 

It is assumed here that predicted tide level is independent of pressure surge (but see 5.2.4 

below), wind surge and wave run-up, that pressure surge and wind surge can be dependent 

on a common cause, that pressure surge and wave run-up are independent of each other, 

and that wind surge and wave run-up can be dependent on a common cause. 
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4. Levels at Lochmaddy Ferry Marshalling Area 

 

Levels around the perimeter of the proposed extension to the marshalling area are 

summarised below, and shown on marked up drawing no. 1975-SK909 in the Appendices. 

 

Location Reduced Level (in m. above OD) 
 
Existing road level at linkspan abutment + 3.88m 
Western extremity of existing area + 4.16m 
Western extremity of proposed extension + 4.29m 

 

These points are all along the outer edge of the marshalling area (existing and proposed), 

which is the lowest edge of the area.  All other points on the marshalling area are higher.  

  

5. Extreme Water Levels at Lochmaddy Terminal 

 

5.1 Predicted Tide Levels 

 

The level of Chart Datum at Leverburgh, the nearest secondary port, can be obtained 

by reference to the information in Admiralty tide tables. 

 

The level assumed is 2.59 metres below Ordnance Datum.  The relevant predicted 

still water tidal levels at Lochmaddy are thus: - 

  

 Highest Astronomical Tide (HAT) + 3.01m OD 

 Mean High Water at Spring Tides (MHWS) + 2.21m OD 

 Mean High Water at Neap Tides (MHWN) + 1.01m OD 

 

In assessing tidal flood levels at Lochmaddy, it is proposed to consider an extreme 

event with a return period of 200 years.  This event has a probability of 0.5% (or 

0.005) of occurring in any one year. 

 

For calculation of the 1 in 200 year event it is necessary to assess the probability of 

various tide levels occurring during any particular storm. 
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It is assumed that all storms will be of sufficient duration to include one high water 

period. 

 

The probability of any storm occurring at or above MHWN level is 1.0. 

 

MHWS is exceeded by about one sixth of all high tides, and hence the probability of 

any storm occurring at that level or above is one sixth (0.167). 

 

HAT is reached by approximately one two hundredth of high tides, leading to a 

probability of any storm occurring at that level of one two hundredth (0.005). 

 

5.2 Storm Effects 

 

5.2.1 Pressure Surge 

 

Surge effects have been modelled over the Northwest European continental shelf 

(Flather, 1987) and by the DEFRA Joint Probability Study of 2005 and predictions 

produced for surge effects around the UK coastline.   

 

The models used have made allowance for the effect of pressure surge and to a certain 

extent for overall wind surge.  It is assumed no local wind surge affects are included.  

North Uist lies on the predicted contour of one metre surge in a 50 year event.   

 

During the violent storm of January 2005, the continuous tide gauge at Stornoway on 

Lewis recorded a maximum surge of 1.14 metres above predicted water level 2 hours 

after low water, where its effect would have been largely unnoticed.  At the time of 

high water, the recorded surge was 0.64 metres above predicted water level. 

 

It is not known how much of the surge at Stornoway resulted from pressure effects 

and how much from wind and topographical effects, although recorded wind 

directions might lead to the assumption that the effects were mostly pressure-related. 
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Based on the above theoretical and empirical data, values assumed for surges at 

Lochmaddy have been assessed, and are included in the table below. 

 

The 200 year extreme still water level calculated here from first principles (3.8m 

above Ordnance Datum with assessed pressure surge) can be compared to levels 

published elsewhere for reference.  The most recent analysis (Defra ‘Technical 

Report on Joint Probability and Dependence’ (2005) refers to ‘Estimates of Extreme 

Sea Conditions’ by Proudman Laboratories, which is based on tide records.  The table 

in the Proudman report for extreme sea levels indicates a 200 year still water level 

for Stornoway (similar to tide levels in Lochmaddy) of 3.4m above Ordnance Datum.   

 

These reports suggest a clear dependency between tide level and surge magnitude, 

reducing the surge level at high water.  While adoption of this principle, and the lower 

predicted extreme 200 year still water level requires a degree of caution, we are 

content to use the recognised research value of 3.4m above Ordnance Datum. 

 

 Return Period Assessed Pressure Surge          Pressure Surge from 
   Defra Tech. Report 
 
   1 year 0.8 metres 0.4 metres 
   33 years 1.0 metres 0.5 metres 
   200 years 1.3 metres 0.7 metres 
 

It is assumed that these figures include all pressure effects, and wind effects at 

Lochmaddy in general. 

 

In the absence of any local wind surge, the extreme still water levels for the 200 year 

event are predicted as follows: - 
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Tide Level Probability Surge Probability Combined 
Probability 

Predicted 
Water Level 

+ 3.0m (HAT) 0.005 0.4m 1.0 0.005 + 3.4m 

+ 2.2m (MHWS) 0.167 0.5m 0.03 0.005 + 2.7m 

+ 1.0m (MHWN) 1.0 0.7m 0.005 0.005 +1.7m 

 

5.2.2 Wind Surge  

 

Local wind surge will be experienced on some occasions at this rather open sea loch 

and will add an estimated further component of 0.6m in the most extreme events.   

 

However, as the wind surge generated between Skye and Uist in easterly storms 

would open out into the wider loch after entering the outer loch, the wind surge effect 

at Lochmaddy would be reduced by around one third.  There are some inlets to the 

west of the terminal site that could result in trapped water being driven up to a higher 

level, although their impact would be relatively minor. 

 

As local surge would require prolonged easterly winds, the probability of any overall 

storm surge accompanying prolonged easterly winds must be assessed. 

 

Assuming that 10% of storms might include prolonged easterly winds at the site at 

the peak of the surge, it is necessary to reduce the relevant storm return period by a 

factor of ten to retain the overall 200 year event. 

 

Thus the following values are appropriate when a local wind surge occurs at the site. 

     
 Return period  Pressure Surge with Easterlies 

 1 month  0.25 metres 

 3 years  0.4 metres 

 20 years  0.6 metres 
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Extreme still water levels at Lochmaddy for the 200 year event with local easterly 

wind surge are then predicted as follows, with the 1 in 10 year wind surge assessed 

as 0.4m: - 

 

Tide 
Level Probability Pressure 

Surge Probability Wind 
Surge Probability Combined 

Probability 

Predicted 
Water 
Level 

(HAT) 
+ 3.0m 

 
0.005 

 
0.25m 

 
10 

 
0.4m 

 
0.1 

 
0.005 

 
+ 3.65m 

(MHWS) 
+ 2.2m 

 
0.167 

 
0.4m 

 
0.32 

 
0.4m 

 
0.1 

 
0.005 

 
+ 3.0m 

(MHWN) 
+ 1.0m 

 
1.0 

 
0.6m 

 
0.05 

 
0.4m 

 
0.1 

 
0.005 

 
+ 2.0m 

 

5.2.3 Wave Run-up 

 

Wave run-up is likely to be quite limited at this site.  As described above, waves 

approaching from the east will be refracted as they expand into the wider bay and 

around the numerous islands that lie east of the site.  The refraction of waves in this 

manner will reduce their magnitude from an estimated 2m in the one year event at 

the entrance to the loch to less than 1 metre by the time they have penetrated past the 

piled pier.  Further refraction to the north-west will reduce the wave height to around 

0.5m, with the waves running along the armoured slope that defines the boundary of 

the marshalling area.  Wave run-up is unlikely to exceed 0.3m.  This figure is 

confirmed by a wave study for the new pontoons in 2013. 

 

The impact of waves running along the armoured slopes will be reduced by the 

absorption of wave energy in the voids between armour and stones. 

 

Large amounts of wind-driven spray will be carried some distance westward in these 

extreme conditions, but it will not cause overtopping of the armoured slopes, as the 

wind is blowing the spray away from the slope. 
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5.3 Climate Change 

 

Predictions of climate change vary significantly depending on the model adopted.  

However, they all anticipate increased water levels in general, increased frequency 

of storm events, and increased severity of the most extreme events.  Current efforts 

to reduce the emissions considered responsible for these factors are gathering pace 

and may result in some slowing of sea level rise.  The likely rate of progress and 

effectiveness of measures proposed are a matter of conjecture, and may change as a 

result of political pressure. 

 

It is therefore considered imprudent to make any definite assumptions about likely 

extreme water levels 50 years or more from now, beyond general trends. 

 

In the circumstances the allowance of an additional 250mm on extreme water levels 

is considered appropriate. 

 

6. Conclusions 

 

From Section 5 above, the extreme maximum still water level in the 200 year return 

period at Lochmaddy Ferry Marshalling Area, excluding any effects of climate change, 

is assessed at 3.4m above Ordnance Datum.  Making a suitable allowance for wind surge 

and the wave action that is possible at the site, the maximum run-up level in the 200 

year return period is assessed at +3.95m Ordnance Datum. 

 

The predicted maximum run-up level is based on calculations, historical records of 

water level and current values for HAT, MHWS and MHWN.   

 

In this extreme 200 year event, which might be experienced at any time, the predicted 

run-up level at the lowest point of the existing marshalling area, at the inner end of the 

linkspan, will result in wave action running over the surface by 100mm.  As the 

marshalling area is graded upwards away from this point, the effects of this extreme 

event will be limited to the southeast corner of the existing area and a short length of the 

exit lane, exactly as at present.  All new works, including the lowest, southern edge will 

be well above this level, and will be unaffected by wave run-up.  
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The effects of the extreme 200 year event are not expected to have any significant impact 

on the operation or integrity of the ferry terminal.  All ferry services would be suspended 

during such conditions. 

 

It is universally accepted that, as a result of climate change, future high water levels are 

likely to exceed those currently experienced by a significant margin.   

 

The allowance of 250mm proposed in Section 5.3 above is considered a realistic 

estimate, based on current observations, of the extent to which the predicted values 

might be exceeded over the next 50 years.   

 

It is recommended that future increases in tidal level are monitored, and measures taken, 

if required, when the linkspan comes up for replacement in the future, to raise levels 

locally as required. 
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Appendix A – Photographs  
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Photo 1:  Lochmaddy Ferry Terminal 
 
 
 

 
 

Photo 2:  South end of marshalling area, and shore to be occupied by extension 
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Photo 3:  West side of marshalling area 
 
 
 

 
 

Photo 4:  Marshalling area from east – note slope to south 
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Photo 5:  South side of marshalling area – lowest point at mid-left 
 
 
 

 
 

Photo 6:  Marshalling area – lowest point at gate and signs 
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Photo 7:  Armouring on outside of south edge of marshalling area 
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Appendix B – Drawing 


























